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Abstract

This paper examines the interactions between financial development, economic
growth and (macro)prudential policy on a sample of 12 euro area countries. Our
main takeaway is that active (macro)prudential policy supports the positive finance-
growth nexus instead of disrupting it. These benefits are found to be more likely to
materialize during tightening of (macro)prudential policy measures and not during
easing. This result is conditional on the ability of (macro)prudential policy to curb
excess credit growth and mitigate systemic risk, which would otherwise disrupt the
market. Moreover, we assert that when analysing the effects of (macro)prudential
policy, it is important to account for the direction of (macro)prudential measures,
not just for the frequency at which they are implemented.

Keywords Development - Finance - Growth - Macroprudential policy - Panel
analysis

JEL Classification G10 - G28 - 016 - 040

1 Introduction

Financial development is an important condition for sustainable growth. Improve-
ments in the key functions of the financial sector promote economic growth through
capital accumulation and technological progress. Furthermore, they foster pro-
ductivity, mobilize savings and investment and broaden access to finance in the

Responsible Editor: Jesus Crespo Cuaresma.

P< Martin Hodula
martinhodula@gmail.com

Department of Financial Stability, Czech National Bank, Prague, Czech Republic

2 Department of Economics, VSB-Technical University of Ostrava (VSB-TUO), 17. listopadu
2172/15, Ostrava-Poruba 708 00, Czech Republic

@ Springer


http://orcid.org/0000-0003-1296-6649
http://crossmark.crossref.org/dialog/?doi=10.1007/s10663-022-09537-w&domain=pdf

538 Empirica (2022) 49:537-571

population. The majority of empirical studies find a positive and statistically sound
relationship between financial development and economic growth (see Arestis et al.
2015; Biljsma et al. 2017 and Valickova et al. 2015 for meta-analytical evidence).

However, the finance-growth relationship is much more complex and deserves
further exploration. It is now widely recognized that excessive growth in the finan-
cial sector might endanger the economy when it results in a financial crisis (Cerra
and Saxena 2008; Abiad et al. 2009; Reinhart and Rogoff 2008). In this respect,
the Global Financial Crisis of 2007-2009 serves as a particularly costly reminder of
the destabilizing effects of major fluctuations in the financial sector (Ball 2014). In
response to the crisis, multiple policies have been put forward by academics, central
banks, regulators and other policy makers, aimed at preventing systemic risk build-
ups and thus reducing the likelihood and impacts of crises on the financial sector
and the economy as a whole. In fact, the importance of a sound regulatory frame-
work is expected to grow as financial development progresses.

One of the newly emphasized policies is macroprudential policy, which aims at
promoting financial stability. Macroprudential policy measures avert the emergence
of financial imbalances and build resilience in the financial sector in good times so
that financial intermediation and lending can support the economy in bad times (Smets
2014; Sanchez and Rohn 2016). As a relatively new policy, it attracts the attention of
researchers, who study its use, effectiveness and interactions with other existing poli-
cies to identify its impacts on financial sector development and economic growth.

In this paper, we provide new empirical evidence on the interactions between
financial development, (macro)prudential policy and economic growth. We demon-
strate that the established finance-growth nexus is affected by active use of (macro)
prudential policy measures. We find that economies that have been actively using
(macro)prudential policy tend to benefit from financial development more than
economies where (macro)prudential policy is less active. Interestingly, this only
becomes evident when we consider the direction of (macro)prudential policy meas-
ures instead of relying on mere frequency of use in the form of a cumulative index.

There are two other studies (to our knowledge) that empirically assess (macro)
prudential policy implications for the finance-growth nexus. Bernier and Plouffe
(2019) examine the impact of financial innovation on economic growth using R&D
expenditure in the financial services sector and evaluate the influence of macropru-
dential policy on this relationship. They rely on an unbalanced panel of 23 coun-
tries spanning 1996-2014 and do not find any evidence of macroprudential policy
influencing the finance-growth nexus. Agénor et al. (2018) use country-level data
from 64 advanced and developing economies over the 1990-2014 period and ana-
lyse the empirical link between financial openness, prudential policies and economic
growth. They find that economies where prudential policy is used to tighten credit
conditions tend to benefit from higher growth. At the same time, they discover that
higher financial openness tends to offset this positive effect.

Our study differs from the two mentioned above in several important respects.
First, we track down the finance-growth nexus while differentiating between the
frequency and the direction of (macro)prudential policy measures. To this end,
we accommodate two (macro)prudential policy indexes developed by Cerutti et al.
(2017a, b). We discover that the initial choice of (macro)prudential policy index
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delivers significantly different point estimates as regards the impact on the finance-
growth nexus. Second, we extend the period analysed past 2014, when most of the
(macro)prudential policy measures took effect. This extension is important, as we
record over 150 (macro)prudential policy actions in our sample in the 2014-2017
period alone, as compared to a total of 220 over the whole 2000-2013 period. We
run our analysis on a sample of twelve euro area countries. The euro area can be
considered an appropriate panel to investigate the macro-financial linkages, particu-
larly because, thanks to financial integration and converging prudential regulations
(Romero-Avila 2007), the countries are relatively homogenous compared to the rest
of the world (Creel et al. 2015; Bengtsson 2020).

The remainder of the paper is organized into five sections. The following section
contains a literature review. Section 3 introduces our data and summary statistics.
Section 4 describes our baseline specification results. Section 5 subjects our results
to a battery of robustness tests. Section 6 concludes.

2 Literature review

The idea to theoretically connect financial system with economic development dates
back to the works of Bagehot (1873) and Schumpeter (1952). The empirical analysis
of the finance-growth nexus was conducted for the first time in the 1990s and has
been led by a seminal paper by King and Levine (1993), which confirm Schum-
peter’s view that financial system can promote economic growth on data from 80
countries. Most of the authors agree on existence of a relationship between finance
and economic growth, but the direction of causality is further discussed and elabo-
rated on. First strand of literature attains to a causal direction from financial devel-
opment to economic growth, i. e. policies leading to development of financial sys-
tems lead to economic growth (McKinnon 1973; King and Levine 1993; Levine,
et al 2000). Second group of papers argue in favour of the direction coming from
economic growth to financial development, i. e. growing economy increases demand
for financial services and thus induces financial sector expansion (Gurley and Shaw
1967; Goldsmith 1969; Jung 1986). Lastly, some papers postulate that the causal
direction is two-way, so financial development and economic growth reinforce each
other (Patrick 1966; Blackburn and Hung 1998; Khan 2001). In the 2000s, studies
started to indicate that the finance-growth nexus can also be of a non-linear nature
(Rioja and Valev 2004; Cecchetti and Kharroubi 2012; Arcand et al. 2015).

Studies published after the 2008 Global Financial Crisis tend to be more critical
on the positive relationship between financial development and economic growth.
Rousseau and Wachtel (2011) find out that the nexus is not as strong on more recent
data, as increased fragility and occurrence of financial crises reduces the impact of
financial development on economic growth. This view is further empirically con-
firmed by Beck et al. (2014) who add a summary on how oversized financial sector
may hamper the real economy. Arcand et al. (2015) show that financial depth starts
having a negative effect on output growth when credit to the private sector reaches
100% of GDP. Other recent empirical studies also find more finance is only good
up to a certain point, after which it starts to worsen the socio-economic outcomes
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(Cecchetti and Kharroubi 2019; Cihak and Sahay 2020). This strand of literature
goes hand in hand with studies showing that financial development can increase the
probability of financial distress (Loayza and Ranciere 2006; Mendoza et al. 2009;
Caprio et al. 2014) which, in turn, tends to slow down economic growth (Creel et al.
2015; Prochniak and Wasiak 2017; Balta and Vasicek 2020).

(Macro)prudential policy aims at preventing and mitigating excessive credit
growth, systemic risk and leverage by increasing resilience of the financial sys-
tem which in turn lowers the probability of a banking crisis. This has been widely
described and documented in the recent literature, both theoretically (Galati and
Moessner 2013; Bianchi and Mendoza 2018) and empirically (Claessens et al. 2013;
Sénchez and Rohn 2016; Araujo et al. 2020; Nakatani 2020). One can expect that
active (macro)prudential policy, when achieving its main goals and objectives,
would lead to faster, yet more sustainable economic growth. On a sample of euro
area countries, Creel et al. (2015) show that finance effects are not favourable to
economic performance, because of the high level of financial depth. However, they
point out that the consideration of institutional and regulatory framework can influ-
ence their analytical outcomes. In our analysis, we elaborate on this statement by
considering the effects of active (macro)prudential policy (Table 1).

3 Data

We base our econometric analysis on annual data collected from a variety of sources.
Our dataset is a balanced panel of twelve euro area countries spanning 2000-2017.
Table 8 in the “Appendix” presents a data overview and summary statistics. In a
monetary union such as the euro area, country-specific imbalances cannot be offset
by the uniform monetary policy and are hard to correct using the institutionally con-
strained fiscal policy. (Macro)prudential policy provides countries with a set of tools
that can be tailored to specific risks on the national level, tools which have shorter
implementation lags than other public policies to offset divergences in national
financial cycles and promote sustainable growth (Fig. 1).

Our first set of variables aims to capture economic performance. For this purpose,
we rely on the three indicators most commonly found in the empirical literature:
gross domestic product (GDP), GDP per capita (GDPPC) and gross value added
(GVA) in nominal terms. The data on all the variables are seasonally adjusted and
transformed into annual growth rates (Fig. 2).!

Our second indicator of interest is the Financial Development Index (FDI) taken
from the IMF database and described in Svirydzenka (2016). The FDI ranges from
0 to 1; the higher the number, the more financially developed the country is. To
improve the interpretation value of the indicator, we multiply the raw data values by

! Bekaert and Popov (2019) argue in favour of using rolling windows to compute average GDP growth
over a given period (typically three to five years). This is to correct for relative heterogeneity of sample
countries. Given that our sample is a relatively homogeneous monetary union, we pursue our analysis
using annual growth rates, but we use the averages in our robustness check section.
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Panel A) Macroprudential Policy Index (MPI)
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Fig. 1 (Macro)Prudential Policy Indexes. Source: Cerutti et al. (2017a), Cerutti et al. (2017b), own elab-
oration

100 (Fig. 2). Hasan et al. (2018) state that the most common indicators of financial
development depict the depth, efficiency and stability of the banking sector and the
depth and efficiency of stock markets. All of these aspects are covered in the FDI.

Our third indicator captures the effects of (macro)prudential policy measures. We
rely on two indexes: the Macroprudential Policy Index constructed by Cerutti et al.
(2017a) and the Prudential Policy Index from Cerutti et al. (2017b). We employ two
different measures, because the first captures frequency of (macro)prudential pol-
icy actions, while the latter also contains information on direction of such actions.
Therefore, we can also analyse whether active (macro)prudential policy (without
considering the direction of its measures) has an impact on the finance-growth
nexus or whether such impact is influenced by the tightening or loosening nature of
(macro)prudential policy actions.

Since the ready-to-use data start in 2000 and end in 2014, we extend the datasets
using data from Budnik and Kleibl (2018) and ESRB (2020) following the meth-
odology of the original indexes. Altogether, these different data sources allow us
to produce two indexes of (macro)prudential policy measures over the 2000-2017
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Fig.2 Economic Growth and Financial Development in Twelve Euro Area. Source: World Bank, Sviry-
dzenka (2016), own elaboration. Note: The shaded regions mark the area between the first and third quar-
tile and minimum and maximum of the cross-country distribution. The solid red line denotes the mean
and the dashed blue line the median. The sample size is 12 countries

period. As there is less consensus on data related to prudential regulation compared
to data on economic growth and financial development, we explain in more detail
how these data were originally compiled and treated in the following paragraphs.
The Macroprudential Policy Index (MPI) contains twelve macroprudential pol-
icy instruments as simple binary variables. The macroprudential instruments cov-
ered are the general countercyclical capital buffer/requirement, the leverage ratio
for banks, time- varying/dynamic loan-loss provisioning, caps on the loan-to-value
ratio and the debt-to- income ratio, limits on domestic currency loans, limits on for-
eign currency loans, reserve requirement ratios in foreign currency, a levy/tax on

@ Springer



544 Empirica (2022) 49:537-571

financial institutions, capital sur- charges on systemically important financial institu-
tions, limits on interbank exposures and concentration limits. The index for each of
the instruments employed takes the value of 1 if it is active and O if it is inactive. An
overall macroprudential index is calculated as the simple sum of the scores for all
instruments (Fig. 1, panel A). The MPI does not consider the direction of the instru-
ments (whether the policy is tightening or loosening).

The Prudential Policy Index (PPI) comprises actions of a (micro and macro) pru-
dential nature and records changes and their effect. It covers nine types of prudential
instruments: general capital requirements, real estate credit-related specific capital
buffers, consumer credit-related specific capital buffers, other specific capital buff-
ers, domestic currency capital requirements, foreign currency capital requirements,
interbank exposure limits, concentration limits and loan-to-value (LTV) ratio limits.
The instrument has a 1 or -1 entry depending on whether the prudential tool was
tightened or loosened in the given period. The index equals O in those years when no
change occurs (Fig. 1, panel B).”

We divide the instruments included in the indexes in two main categories — cap-
ital-based and borrower-based. The capital-based® instruments primarily target the
banks, while the borrower-based* measures limit borrowing of firms and house-
holds. This categorisation allows us to differentiate between different types of
(macro)prudential policy measures in the further analysis.

Visual inspection of the two indexes in Fig. 1 shows that the frequency of use of
(macro)prudential policy instruments is growing over time. Furthermore, the nature
of the policies shifted from loosening at the beginning of the sample to tightening
at the end of the sample. As of 2014, all instruments implemented in the panel of
countries analysed were of a tightening nature. Moreover, the data point to a large
degree of heterogeneity across the countries analysed (Fig. 3). The heterogeneity
does not appear to be explained simply by country size, degree of openness, regional
or other specific factors. For this reason, we decided to employ a dynamic panel
data analysis as described in the next section, which allows us to exploit the cross-
sectional variability in the sample.

4 Finance-growth nexus and (macro)prudential policy

To study the effect of (macro)prudential policy measures on the finance-growth
nexus, we run a series of panel regressions in which (Ay;,) is economic growth.
We begin with a baseline specification in which (Ay; ) is regressed on the financial
development index (FDI; ):

2 Note that for both indexes, we assign the same weights to the different measures. This allows us to
investigate the overall effectiveness of (macro)prudential tools.

3 The capital-based measures are limits on domestic and foreign currency loans, time-varying/dynamic
loan-loss provisioning, reserve requirements, limits on interbank exposures, concentration limits, capital
requirements, capital buffers, leverage ratio and capital surcharge on SIFIs,

# In both indexes, loan-to-value ratio limit is the only borrower-based (macro)prudential instrument.
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Panel A) Macroprudential Policy Index (MPI)
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Fig.3 (Macro)Prudential Policy Indexes by Country. Source: Cerutti et al.(2017a), Cerutti et al. (2017b),
own elaboration

Ay, =a+pAy;, + :B,Xi,t—l +vFDI, +6; +¢, (D

The y coefficient measures the strength of the finance-growth nexus. We employ
country-fixed effects (6;) to control for unobserved factors across countries. The
model is estimated using the Blundell and Bond (1998) System-GMM (Gener-
alized Method of Moments) with Instrumental Variables to mitigate the reverse
causality problem.> Motivated by the finance-growth literature, we employ a wide
range of controls® stacked in vector X, that include: labour productivity growth

> The instruments used in the System-GMM regression are lagged levels (two periods) of the dependent
variable. For the level equation the instruments are the lagged differences (one period). The exogenous
covariates and the crisis dummy are instrumented by themselves in the differenced and level equations.

© The control variables were chosen in line with previous studies on the finance-growth nexus. For a
detailed overview of the use of control variables in such studies, please refer to the dataset of the meta-
analysis by Biljsma et al. (2017).
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(labour;,_,), trade openness (open;,_,), the inflation rate (inf;,_;), the ECB mone-
tary policy conditions index (MCIi’,_l),7 and a financial crisis dummy (crisisi,,).8

The results of the baseline model specification are shown in Table 1. We con-
firm the existence of the finance-growth nexus for our sample countries using the
20002017 data. More specifically, a one-point increase in the FDI;, is associated
with about a 0.24 pp increase in GDP growth. This estimate is fairly standard and
places us close to the mean of the estimates of other studies surveyed in Arestis et al.
(2015) and Valickova et al. (2015). The estimate is robust across different model
specifications. Our control variables have the expected sign. Note that we are able
to trace the relationship further back in time (1980-2017, see Table 1) but this time
span cannot be matched to the dataset of the (macro)prudential policy actions which
is available since 2000.

4.1 How robust is the finance-growth nexus to (macro)prudential policy actions?

In this section, we test whether the established finance-growth nexus would be in
any way affected by active (macro)prudential policy. To this purpose, we consider a
set of extended regressions where (in line with our earlier discussion) we allow the
effect of financial development on economic growth to depend on the frequency and
the direction of (macro)prudential policy measures (MPP;,). We augment Eq. (1)
with the following interaction term:

Ay, =a+ pAy;, | + ﬁ/X,-’,_l +yFDI;, + 6MPP;, + {FDI; XMPP;, + 6; + €;,
(@)
where in MPP,; we gradually consider changes to the Macroprudential Policy Index
(MPI i’t) which measures the frequency of macroprudential policy actions and the
Prudential Policy Index (PPI i,z) that measures the direction of such actions. The ¢
coefficient reflects the joint impact of financial development and active (macro)pru-
dential policy on economic growth.’”

The results of the augmented model are summarized in Table 2. We find that
accounting for the frequency of macroprudential policy measures tends to offset the
positive effects of financial development on economic growth (columns 1, 2 and 3).
Since macroprudential policy is of a preventive nature, it may be overly limiting in
terms of its influence on bank lending, thus lowering economic growth.'? Sanchez

7 The MCI combines 14 different variables in four categories, namely interest rates, monetary aggre-
gates, balance sheet items and the exchange rate. This enables us to capture the effects of both conven-
tional and unconventional monetary policies, which is essential in the post-crisis period. For details on
the calculation of the MCI, please refer to Malovana and Frait (2017) and the "Appendix 2".

8 The financial crisis dummy is created on the basis of the ESRB financial crisis database. It takes the
value of 1 if there was a crisis and O otherwise. For further information regarding the database, please
refer to Lo Duca et al. (2017) and the "Appendix 3".

° In this case, a reverse causality would imply a situation where faster economic growth would lead to
greater use of (macro)prudential policies. In fact, it also motivates the use of GVA growth side by side
with GDP and GDPPC growth. GVA corrects for excess growth just on account of increased tax collec-
tion due to better compliance/coverage.

10 Estimates of the impact of capital-based regulation on bank lending can be found in Aiyar et al.
(2014), Deli and Hasan (2017) and Kolcunova and Malovana (2019).
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and Rohn (2016), who also employ MPI;, to investigate the link between macropru-
dential policy and GDP growth, argue that more frequent use of macroprudential
policies may be associated with lower economic growth.

However, the appropriateness of employing a cumulative macroprudential pol-
icy index such as MPI;, should be discussed. One possible caveat is associated
with the reverse causality problem for which is impossible to control at full. Spe-
cifically, countries may choose to implement certain (macro)prudential policies in
response to output growth conditions. One other issue is the danger of recording
a spurious regression. Trying to explain economic growth by the mere number of
new policy instruments might by tricky for several reasons. First, one cannot distin-
guish between tools that are meant to tighten market conditions or to loosen them. !
Second, several tools can be set to a non-zero value without affecting the market.'?
Third, the estimation period might just be too short on active macroprudential meas-
ures for the estimate to be robust. Most of the macroprudential policy measures took
place only after the adoption of Basel III accords in 2010.'

Interestingly, if we account for the direction of the (macro)prudential policy
measures by applying the PPI; , the offsetting effect disappears (columns 4, 5 and
6). Carefully employed and targeted (macro)prudential policy measures have the
potential to generate benefits for the economy by reducing systemic risk and lower-
ing the probabilities of crises, thus improving financial stability. Financial instability
has been found to decrease economic growth (Jarrow 2014; Creel et al. 2015; Proch-
niak and Wasiak 2017; Balta and Vasic¢ek 2020) so the growing role of (macro)pru-
dential policy is expected to contribute to faster economic growth rather than dimin-
ishing it. Multiple estimates of the interaction term (FDI; XPPI;,) suggest that the
positive finance-growth nexus can be substantially strengthen by an active use of
(macro)prudential policy.

4.2 Asymmetric effects of (macro)prudential policy measures

Next, we estimate the augmented model while accounting for the extent to which
(macro)prudential policy is tightening or loosening over the period analysed. In
this exercise, we use information from PPI;, which measures the direction of the
(macro)prudential policy changes. This helps us to verify whether the tightening
or loosening of the macroprudential policy might impact economic growth and the
finance-growth nexus in an asymmetric fashion. Results are summarized in Table 3.
Two main conclusions can be drawn from these additional estimates.

First, (macro)prudential policy aimed at tightening of the financial sector is
found to increase economic growth. Within our sample, a one standard deviation

' This is likely to be an issue, since Boar et al. (2017), who also estimated the impact of prudential
policy measures on economic performance, found the exact opposite as Sanchez and Rohn (2016). This
is because Boar et al. (2017) apply PPI;,, accounting for the direction of MPP measures.

12 For example, several countries argue that the counter-cyclical capital buffer should be set at non-zero
value for a normal risk environment (ESRB, 2020b).

13 The original macroprudential policy index of Cerutti et al. (2017b) ends in 2014.
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Table 3 Finance-Growth Nexus with (Macro)Prudential Policy: Asymmetric Effects

Dependent Tightening Loosening
variable
()] (@) 3) “ &) Q)
GDP growth GDP per capita GVA growth GDP growth GDP per GVA growth
growth capita
growth
Viro1 0.471%** 0.493%** 0.421 %% 0.287%*%* 0.284%**  (.253%**
(0.128) (0.115) (0.154) (0.072) (0.067) (0.067)
FDI;, 0.177%** 0.131%** 0.108 0.384%** 0.371%**  0.192
(0.059) (0.053) (0.076) (0.084) (0.101) (0.140)
PPI;, 0.422%** 0.357%** 0.508*** —0.562 —0.496 - 0.978*
(0.140) 0.117) (0.170) (0.545) (0.381) (0.500)
FDI; xPPI;,  0.085%* 0.0817%#%* 0.131%#%%* —0.201* -0.227 —0.123
(0.036) (0.036) (0.049) (0.122) (0.153) (0.162)
labour;, 1.060%#* 1.061%** 1.013%%* 0.969%%** 0.978%**  (0.922%**
(0.063) (0.055) (0.057) (0.096) (0.084) (0.061)
open;,_ 0.007 0.013 0.002 0.010%** 0.003 0.009%**
(0.037) (0.034) (0.043) (0.003) (0.003) (0.003)
infi 0.199 0.042 0.321 0.214 0.121 0.243
(0.233) (0.207) (0.216) (0.247) (0.210) (0.226)
MCI;,_, — 1.368***  — ].156%** — 1.521%**  —0.204 —0.182 —0.047
(0.302) (0.275) (0.287) (0.139) (0.118) (0.104)
crisis;, —2307*%%  —2.375%* —3.245%%%  —(0.786 —0.790 — 1.968**
(0.917) (0.831) (1.021) (0.756) (0.848) (0.826)
Observations 180 180 180 192 192 192
AR (2) 0.447 0.287 0.102 0.430 0.274 0.107
Hansen 0.706 0.611 0.370 0.152 0.233 0.306

Robust standard errors are in parentheses. Statistical significance at the 1%, 5%, and 10% level is indi-
cated by ***, ** and *, respectively

increase in (PPI l-,l) would be associated with a 0.5 pp increase in economic growth
when averaging different estimates from columns 1, 2 and 3. This shows that active
(macro)prudential policy is good for the economy if it succeeds in limiting excess
credit growth and mitigating systemic risk. Therefore, it should be actively imple-
mented to restrict possible disruptions at the financial sector. Compared with other
public policies, (macro)prudential measures benefits from smaller implementation
lags and the possibility to tailor the policy instruments to specific risks without
causing a generalised reduction in economic growth and limiting the costs of policy
intervention. In turn, (macro)prudential policy easing is found to have no statisti-
cally significant effect on economic growth.'*

4 Qur findings are in line with Agénor et al. (2018) who also find a positive effect of (macro)prudential
tightening on economic growth of around 0.7 pp.
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Table 4 Finance-Growth Nexus with Prudential Policy: Asymmetric Effects of Different Prudential Pol-
icy Measures

Dependent vari- Capital-based measures Borrower-based measures
e M @ 3 @ ) ®)
GDP growth GDP per GVA growth GDP growth GDP per GVA growth
capita capita
growth growth
Vir-1 0.399%** 0.414%**  0.326%** 0.385%** 0.487***  (0.274%**
(0.135) (0.108) (0.089) (0.085) (0.148) (0.074)
FDI;, 0.208%%** 0.172%**  0.156%* 0.369%** 0.307***  0.260%*
(0.053) (0.024) (0.075) (0.118) (0.093) (0.122)
PPI;, 0.472 0.283 0.382 0.742%%* 0.524%#* 0.345*
(0.389) 0.274) (0.308) (0.339) (0.220) (0.209)
FDI; ;XPPI;, 0.184* 0.205%* 0.213%** 0.846%** 0.974%%%  (.897*%*
(0.099) (0.100) (0.102) (0.209) (0.284) (0.267)
Other controls Yes Yes Yes Yes Yes Yes
Observations 192 192 192 192 192 192
AR (2) 0.248 0.315 0.158 0.351 0.384 0.400
Hansen 0.564 0.576 0.443 0.765 0.668 0.631

Robust standard errors are in parentheses. Statistical significance at the 1%, 5%, and 10% level is indi-
cated by *** ** and *, respectively

Second, the amplification effects of active (macro)prudential policy on the
finance-growth nexus are found to be driven by tightening, not easing. This shows
that the positive finance-growth nexus is stronger in economies where (macro)pru-
dential policy is actively used to curb down excess credit growth and mitigate sys-
temic risk.

4.3 Differentiating between capital- and borrower-based measures

Next, we check whether the documented impact of macroprudential policy on the
finance-growth nexus differs with respect to the type of policy in question. Specif-
ically, we divide the policy actions as they appear in the PP/, into capital-based
and borrower-based. While both, capital- and borrower-based measures aim to
strengthen the resilience of the banking system and reduce the potential for imbal-
ances to accumulate, they are different in terms of the targeted entity. Borrower-
based measures are applied almost exclusively to bank loans and are directly restrict-
ing the amount of credit available to the private sector. This is in contrast to the
capital-based measures which are usually designed in a way that affects bank capi-
talization. For instance, Cerutti et al. (2017a) and Fendoglu (2017) document that
borrower-based measures are more effective in reducing leverage and credit growth.
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Estimates as they appear in Table 4 show that while both capital- and borrower-
based measures affect the finance-growth nexus (and confirm our baseline esti-
mates), we document significant differences in the magnitude of the response. Spe-
cifically, estimates suggest that the effect of LTV tightening on the finance-growth
nexus is about twice the size of the effect of capital-based measures. Despite the
lower estimated effect, the identified effect of capital-based measures is positive and
sizeable and we attain ourselves to a strand of studies where capital-based measures
have significant associations with lower traditional credit growth (Claessens et al.
2013). Additionally, our results echo those of Ampudia et al. (2021) who also find
amplified impact of LTV on both output and credit compared to other borrower- and
capital-based measures. Araujo et al. (2020) indicate that the stronger impact of bor-
rower-based measures may just be driven by much more intense tightening of these
tools compared to others. We cannot argue against this as our data do not allow for
measurement of the strength of macroprudential policy tightening or loosening.

4.4 Addressing the endogeneity concerns: a two-stage least square estimation

A potential challenge in estimating the effects of (macro)prudential policy actions
is that decisions to take policy actions are based on development of financial condi-
tions whose are closely connected to the real economy. Estimating the joint impact
of financial development and (macro)prudential policy on economic growth thus
poses an identification challenge. We address the potential sources of endogeneity
in several ways. The most important concern is the presence of reverse causality
and simultaneity. Specifically, it could be that in periods of economic growth, the
risk of overheating in the banking sector increases which forces hand of the (macro)
prudential authority. If left uncorrected, the bias could somewhat inflate our esti-
mated parameters, making them the upper bound of the true relationship. To cater
for simultaneity, we consider several important right-hand side controls, all lagged
by one year. To mitigate (at least partially) the presence of reverse causality, we rely
on instrumental variable approach and the GMM estimator. The omitted-variable
bias is of lesser concern as we gradually consider multiple right-hand side controls
as well as country-fixed effects.

Bearing in mind the disadvantages of the GMM estimator for panels with rela-
tively small number of individuals as described in Roodman (2009) and Bun and
Windmeijer (2010), we further consider a two-stage least square approach with a
specific instrument for (macro)prudential policy actions introduced in Gadatsch
et al. (2018)—the index of macroprudential authority strength to pursue its goal.
We assume that (macro)prudential policy measures are more likely to be taken if
the central bank plays a leading role in the decision-making process. This claim has
support in the literature. For instance, Lim et al. (2013), Masciandaro and Volpicella
(2016) and Bengtsson (2020) find that a larger role of the central bank in macro-
prudential policy decision-making process leads to a speedier application of policy
measures. To quantify the strength of macroprudential authority, we create an index
which we term INST;, for each country in our sample. The INST), values lie within
a 0,1 interval, depending on whether the country’s institutional arrangement full-fill

@ Springer



Empirica (2022) 49:537-571 553

Table 5 First-stage IV Regression Results

Dependent variable (1) @) 3) “) 5) (6)

PPI;,

INST;, 3.688%* 3.688%#** 3.688 %% 1.513%%% 1.513 %% 1.513%:#:%
(1.53) (1.082) (1.082) (0.322) (0.484) (0.384)

gdp;,_, 0.048 0.048 0.048 0.028 0.028 0.028
(0.041) (0.038) (0.038) (0.045) (0.044) (0.044)

labour;,_, —0.038 —0.038 —0.038 -0.022 —0.022 —0.022
(0.057) (0.048) (0.048) (0.055) (0.05) (0.05)

open;,_, 0.015% 0.015* 0.015* 0.020%* 0.020%** 0.020%%*%*
(0.009) (0.008) (0.008) (0.009) (0.006) (0.006)

infi,_ 0.017 0.017 0.017 0.058 0.058 0.058
(0.072) (0.064) (0.064) (0.078) (0.094) (0.094)

MCT;, —0.783%**  —(.783%** —(.783%**% — (.821%F* — (.821*** — (.821%***
0.077) (0.072) (0.072) (0.083) (0.09) (0.09)

FDI;,_, 0.051%#%#%* 0.051%#* 0.051%#%* 0.087%#%* 0.087%#%* 0.087%%#*
(0.019) (0.021) (0.021) (0.021) (0.027) (0.027)

Observations 204 204 204 204 204 204

Adj. R? 0.698 0.698 0.698 0.786 0.786 0.786

Country FE Yes Yes Yes Yes Yes Yes

Year FE No No No Yes Yes Yes

Standard Errors Robust DK Clustered Robust DK Clustered

OLS estimator with standard errors in parentheses. Models (2) and (5) use the Driscoll-Kraay estimator,
models (3) and (6) report standard errors clustered by country. Statistical significance at the 1%, 5%, and
10% level is indicated by ***, **_ and *, respectively

the criteria' set by ESRB (2011). ESRB (2014) in a follow-up report has already
assessed quantitatively to which degree member states have fulfilled this recommen-
dation. Further details on the construction of INST are provided in “Appendix 5”.
We estimate the following two-stage least squares panel model:
First stage:

PP, = a+fX,,_, +yINST,, + 5, + 9, +¢,, 3)
Second stage:

Ay;, = a;+ B Ay;,_; + B X;,_; +yFDI, + 6PPI;, + {FDI,, X PP, + 5, + 9, + ¢,
“)
where the previously defined terms are the same, PPI ;1 represents the instrumented
(macro)prudential policy index, §; and J, are country- and year-fixed effects. Since
we employ year-fixed effect, we do not employ the crisis;, dummy in the 2SLS
model.

15 For example, the Czech Republic is graded 1 (fully compliant), as the central bank (CB) is the macro-
prudential authority. On the other hand, countries like Finland are graded 0.25 (materially non-compli-
ant), because a financial stability authority separate to the CB is tasked with macroprudential policy.
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Table 5 shows the estimated first stage regression. Our instrument INST;, enters
significantly with a positive sign at a 1% or 5% confidence level. The estimated
parameter shows that country in which the macroprudential authority has more
strength to purse its objective of financial stability has more instruments in place
and its (macro)prudential policy is tighter. Since majority of (macro)prudential
actions in our sample has been of a tightening nature, the positive sign was expected.
Overall, we claim that we have a strong instrument in hand and proceed with the IV
estimation.

Table 6 shows our second stage IV results which largely confirm our baseline
estimated as they appear in Table 3. A one standard deviation increase in PPI;, is
found to be associated with about 0.32 pp increase in economic growth as a result
of financial development when averaging estimates from columns 1, 2 and 3. The
reported increase from the baseline model estimated via GMM estimator was 0.5 pp.
The reduction in parameter size could be the outcome of better accounting for the
endogeneity bias—which works upwards in our case—with the 2SLS estimation
and a new instrument. We also confirm our prior finding that the positive effect of
active (macro)prudential policy on the finance-growth nexus works through tighten-
ing of the policy.

5 Robustness checks

In this section, we demonstrate that our base results that (macro)prudential policy
significantly affects the finance-growth nexus are quite robust. First, one might be
concerned about the medium-term effects of (macro)prudential policy measures, as
our model is contemporaneous, looking at the immediate effect. Part of this concern
might be mitigated by the fact that we use annual data. Nevertheless, we conduct
two robustness checks to address this potential issue. One, we introduce a richer lag
structure into the regression specification. We employ up to 5 lags of the interaction
term (FDI;;, X MPP;,) and its components. The results are displayed in Table 11.
Allowing for a richer lag structure delivers estimates that are not statistically dif-
ferent from zero, showing that our original contemporaneous model is appropriate.
Second, we follow Agénor et al. (2018) and consider model with computed non-
overlapping three-period averages (Table 7). By doing so, we can properly dis-
tinguish growth from business cycle effects as well as mitigate reverse causality
concerns.

Second, we show that our estimates are largely robust to a wide variety of sam-
ple perturbations (Table 12). For each sample perturbation, we report the point
estimate for the coefficient of interest, the interaction term (FDI;, X MPP; ), for
the six specifications of the augmented model in Table 2. As is apparent, the
point estimate is robust to a large proportion of the permutations, but not to all
of them. First, we drop the control variables one at a time. It can be seen that
our results remain largely unchanged following the removal of the controls. If
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Table 7 Finance-Growth Nexus with (Macro)Prudential Policy over Three-year (Non-overlapping) Peri-
ods

Dependent Frequency of MPP Direction of MPP
variable (three-
year non- ) @) 3) “ ®) ©)
overlapping GDP growth GDP per capita GVA growth GDP growth GDP per GVA growth
average) growth capita
growth
Vir-1 0.556%* 0.725%* 0.650%* 0.272%%%* 0.314%%*%  (.306%**
(0.250) (0.321) (0.303) (0.085) (0.078) (0.055)
FDI;, 0.536%** 0.611%#%* 0.235%%* 0.141%%* 0.160%**  0.173**
(0.140) (0.191) (0.093) (0.037) (0.028) (0.064)
MPI;, —0.950 -0.216 - 0.797
(0.792) (0.187) (1.127)
FDI; xMPI;,  — 0.406%%%  — (.362%** — 0.2537%:*
0.127) (0.111) (0.101)
PPI;, 0.257 0.576 0.599
(0.372) (0.410) (0.415)
FDI; XPPI;, 0.513%* 0.537#*%  0.606%**
(0.196) (0.127) (0.256)
Other controls ~ Yes Yes Yes Yes Yes Yes
Observations 60 60 60 60 60 60
AR (2) 0.209 0.138 0.150 0.245 0.298 0.190
Hansen 0.631 0.616 0.667 0.734 0.736 0.319

Robust standard errors are in parentheses. Statistical significance at the 1%, 5%, and 10% level is indi-
cated by *** ** and *, respectively

anything, we report stronger estimates following the removal of MCI;,_,, which is
reassuring, as it indicates that monetary policy actions are not driving our results.
We next drop outlier observations, which are identified as those with residuals
more than two standard deviations above or below the average. Last, we drop
Luxembourg and Ireland from the sample. Luxembourg, despite its geographical
size, is a European financial centre and forms an outlier of its own in most of the
variable categories. Ireland’s GDP data was subject to many unusual factors over
the 2015-2017 period, making it a natural candidate for our sensitivity exercise
(FitzGerald 2015). Our results for both sample perturbations remain significant at
least at the 10% level.

Last, we test the robustness of our results to yet another change in estimator.
Specifically, we re-estimate both, the baseline model from Table 1 as well as the
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augmented baseline model from Table 2 using the bootstrap-based bias-corrected
(BBBC) estimator proposed by De Vos et al. (2015). This is to verify that the
instrumental variable technique does not lead to poor small-sample properties
(Kiviet 1995; Bun and Windmeijer 2010). The results are shown in Tables 13 and
14 in the Appendix. Based on the estimated coefficients, it seems safe to say that
our findings are not prone to the weak instrument problem.

6 Conclusion

We document that the finance-growth nexus is significantly affected by active use of
various (macro)prudential policy measures. We find that (macro)prudential policies
support the positive finance-growth nexus instead of disrupting it. In other words,
economies with (macro)prudential policy that is actively used to prevent the occur-
rence of a credit boom and to limit systemic risk tend to benefit from financial devel-
opment more than economies where (macro)prudential policy is inactive. This only
becomes evident when we consider the direction of (macro)prudential policy meas-
ures instead of relying on mere frequency of use in the form of a cumulative index.

The reported evidence echoes the research implying that there is a non-monotone
(inverted U-shape) relationship between financial development and economic per-
formance. Empirical studies find that more finance is only good up to a certain point,
after which it starts to worsen the socio-economic outcomes (see Cecchetti and
Kharroubi 2019; Cihdk and Sahay 2020 and Gaffeo and Garalova 2014 for European
evidence). This is linked to the growing body of literature doubting the usefulness of
the financial sector. Several studies point to the increasing costs of financial interme-
diation (French 2008; Philippon and Reshef 2012; Bivens and Mishel 2013), while
others warn against the ever rising riskiness of the financial sector (Bai et al. 2016;
Bell and Hindmoor 2018) and the growing costs of financial imbalances (Jorda et al.
2011). Yet, (macro)prudential policy and its pre-emptive nature is rarely discussed
or considered in the theoretical model setups or empirical frameworks even though
it has the potential to limit the costs associated with a growing financial sector. In
this regard, we offer one of the first empirical estimates of how (macro)prudential
policy can affect the finance-growth nexus.

We also contribute to the literature that argues that it is not ‘too much finance’
but rather ‘quantity versus quality of finance’ that matters. This literature finds that
while quality of finance is conducive to economic growth, the effect of quantity
of finance on growth is indeterminable, ranging from positive to negative or zero
(Koetter and Wedow 2010; Hasan et al. 2018).

At the EU level, Romero-Avila (2007) show that the harmonization of the law
concerning the banking sector benefited economic growth by increasing the effi-
ciency of financial intermediation. Using EU sample, Creel et al. (2015) find that
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financial depth does not have a positive effect in the euro area. Creel et al. highlight,
among other, the need to incorporate assessment of the regulatory and policy tools
that policymakers can and will use in order to tackle the effect of financial instabil-
ity in the future research. We offer EA-based empirical evidence to fill this gap. We
complement international evidence on the effect of macroprudential policies on the
link between economic growth on one side and financial innovation (Bernier and
Plouffe 2019) and financial openness (Agénor et al. 2018) on the other.

What remains unclear is the effect of advances in non-bank financial intermedia-
tion on the finance-growth nexus. This is where the role of (macro)prudential pol-
icy in fostering benefits from finance to economic growth might be limited. This is
because so-called shadow entities are typically less regulated than their bank coun-
terparts (Plantin 2015; Hodula et al. 2020). From a policy perspective, it may be
important to examine the extent to which the growing importance of shadow bank-
ing activities might weaken the effectiveness of the regulatory activities of central
banks and national regulators, at both national and international level.

As a final note, let us briefly discuss the caveats associated with the analysis of
the (macro)prudential policy effects. First, while we control extensively for reverse
causality, we might not have been completely successful. This would imply that
countries experiencing faster economic growth react by adopting (macro)pruden-
tial policies more frequently. If this is the case, our parameter estimates could be
overvalued. Second, while we did account for the direction of the (macro)pruden-
tial policy measures, we did not account for their intensity. This particular caveat is
inherently associated with the existing data limitations and constitutes a promising
avenue for future research in this area.

Appendix
Appendix 1: Data

In order to provide more information, Table 8 reports all our variables, their sum-
mary statistics and their data sources.
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Appendix 2: Monetary conditions index estimation procedure

There are a number of approaches that allow a large number of time series to be
combined into a single composite index. In the case of the indicator presented in
this paper, we use a factor model estimate. Consider an n-dimensional vector of
stationary observable variables X = (Xl, ,Xn) that are linearly dependent on
an m-dimensional vector of originally unobservable factors F' = (F Loeee ,Fm). The

baseline factor model then takes the following form:
X, = AF, + &,,whereF, = Z:;]AiFt—i +u, (1B)

where A is a matrix of factor loadings, A; is a matrix of autoregression coefficients
for p lags and ¢,, u, are i.i.d. Gaussian error terms. We use the maximum likelihood
method to estimate the factor model. While more complicated to calculate, the max-
imum likelihood method, unlike the principal components method, makes it possi-
ble to test whether the number of common factors selected is sufficient. The optimal
number of factors to estimate is primarily based on parallel analysis. The optimal
number of lags is chosen based on the Schwarz information criterion. For our data,
results of statistical tests prefer a factor model with 3 estimated factors and 1 lag.
The robustness and sensitivity analysis of the selected model specification to calcu-
late MCI was performed with respect to the number of lags used, number of factors
estimated, the estimation period, and the variables included in the estimation.

Table 9 summarizes the set of 15 variables that reflect the monetary condi-
tions in the euro area. Variables in respective blocks were treated as follows: (1)
interest rates enter the estimation in levels; (2) monetary aggregates are expressed
in year-on-year change and in reciprocal values (switched sign) so that that an
increase would correspond to a monetary tightening, as for interest rates; (3) ECB

Table 9 Dataset Used to Extract the Factor Loadings. Note: Data covers the period from January 1999 to
December 2018 and was extracted from the Thomson database (time series codes are available in brack-
ets), except for the nominal exchange rate, which is taken from the ECB database

Blocks Variable

Interest rates Main refinancing operations rate (EMPRATE)
Inter-bank rates (EURIBOR) with maturities of 3 and 12 months (EMIBOR)
Yields on government bonds with maturities of 5 and 10 years (EMGBOND)
Overnight index swap (OIS)

Monetary aggregates M1, M2, and M3 (EMMINEG, EMM2NEG, EMM3NEG)

ECB balance sheet items  Total assets (EMASTOTNEG)
Securities held for monetary policy purposes (EMECASMNEG)
Long-term refinancing operations (EMALTRONEG)
Currency in circulation (EMECLBCNEG)

Liabilities of ECB to euro area MFIs related to monetary operations (EME-
CLEMNEG)

Exchange rate Nominal exchange rate of US dollar against euro
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Fig. 4 Monetary Conditions Index for the Euro Area. Note: In order to calculate the synthetic indicator,
we weigh the sum of the three factors (with weights given by the percentage of the overall data variabil-
ity explained by each factor, i.e., 44%, 34%, and 22%)

balance sheet items are expressed in year-on year change with a negative sign
for all these variables; and (4) exchange rate is transformed into a year-on-year
change with the sign left unchanged.

To save space, we do not report all the robustness checks performed; they are avail-
able upon request. Figure 4 (left-hand graph) shows the relative contribution of each
of the estimated factors to the final index. The figure also plots the MCI as normal-
ized using the mean and standard deviation of the 3-month EURIBOR. The right-hand
graph shows results of a simulation exercise in which the index was estimated multiple
times, each time with one variable excluded from the input data set. This approach is
very similar to a more formal bootstrapping proposed by Gospodinov and Ng (2013).

Appendix 3: Dating of financial crises in the Euro area

In identifying crisis-type events, we rely on a financial crises database for European
countries maintained by the ESRB. The dates, presented in Table 10, were selected
by the ESRB based on a quantitative identification approach, which had been cross-
checked with expert judgement from national and European authorities (qualitative
approach). This expert judgement was sought by the ESRB whenever the adopted
quantitative approach did not identify event dates included in Laeven and Valencia
(2013) and Babecky et al. (2014). In such cases, the dates were submitted to national
authorities for revision in order to assess the most appropriate dates to be included in
the dataset.
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Table 10 Episodes of Systemic
Crises According to the ESRB

Database

Country Country code Event Start date End of crisis
management
date

Austria AT 1 2007 Q4 2016 Q1

Belgium BE 1 2007 Q4 2012 Q4

Finland FI 0 - -

France FR 1 2008 Q2 2009 Q4

Germany DE 1 2001 Q1 2003 Q4

2 2007 Q3 2013 Q2

Greece GR 1 2010 Q2  ongoing

Treland 1IE 1 2008 Q3 2013 Q4

Italy IT 1 2011 Q3 2013 Q4

Luxembourg LU 1 2008 Q1 2010 Q3

Netherlands ~ NL 1 2008 Q1 2013 Q1

Portugal PT 1 2008 Q3 2015 Q4

Spain ES 1 2009 Q1 2013 Q4

Table 11 Richer Lag Structure of the Interaction Term. Note: Robust standard errors are in parentheses.
Statistical significance at the 1%, 5% and 10% level is indicated by ***, ** and * respectively

Dependent variable

Frequency of MPP (MPI;,)

Direction of MPP (PPI; )

()] (@) 3 “ (&) 0)

GDP growth GDP per GVA growth GDP GDP per GVA
capita growth capita growth
growth growth

FDI;; X MPP(t)base — 0.411%%%  —0.324%%*  —(.333%**  (.527* 0.533*  0.616%**

(0.143) (0.099) (0.106) (0.306) (0.298)  (0.188)

FDI;, x MPP(t — 1) 0.175 0.171 —0.195 —0.098 -0.064 —0.137
0.214 (0.246) 0.194) (0.207) 0.177)  (0.189)
FDI;, x MPP(t —2) —0.889 -0.724 —0.802 0.042 0.022 0.061
(1.091) (0.954) (1.179) 0.161) 0.161)  (0.124)
FDI;, x MPP(t —3) —0.453 —0.471 —0.652 0.041 0.180 —0.053
(0.761) (1.041) (1.201) (0.180) 0.171) ~ (0.278)
FDI;, x MPP(t —4) 0.359 —0.144 —0.031 0.157 0.281 0.121
(1.052 (0.872) (0.819) (0.351) (0.356)  (0.416)
FDI;; x MPP(t —5) —0.552 —0.595 —0.851 0.453 0.220 0.798%%*
(0.861) (0.961) (0.882) (0.340) (0.342)  (0.248)
Rest of the controls  Yes Yes Yes Yes Yes Yes
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Table 12 Sample Sensitivity. Note: Robust standard errors are in parentheses. Statistical significance at
the 1%, 5% and 10% level is indicated by ***, ** and * respectively

Dependent variable Frequency of MPP (MPI; ) Direction of MPP (PPI; )
M 2) 3 C)) (5) (6)
GDP GDP per GVA growth GDP growth GDP per GVA growth
growth capita capita
growth growth
FDI;; X MPP(t)base — 0.411%%% —(0.324%%* —(.333%%*  (.527* 0.533* 0.616%**
(0.143) (0.099) (0.106) (0.306) (0.298) (0.188)
Dropcrisis;, — 0.376%**  —(0.291%%*% —(0.270%*%*  0.599* 0.627** 0.664%**
(0.135) (0.103) (0.092) (0.341) (0.301) (0.202)
Droplabour;, — 0.355%**  —(0.381%%*% —0.320%%* 0.170 0.184 0.345%
(0.089) (0.097) (0.068) (0.244) (0.242) (0.181)
Dropopen;, — 0.442%%%  — ().368%%* — (.363%#%* (.584* 0.546%* 0.607%**
(0.143) (0.102) (0.104) (0.323) (0.303) (0.210)
Dropinf;, —0.421%** —(0.313%*% —0.362%%  0.497* 0.514% 0.517%%*
(0.181) (0.129) (0.148) (0.298) (0.305) (0.167)
DropMCI,;,_, —0.569%*  —0.434%*%  —(0.514%*%*%  (0.389* 0.417* 0.631%**
(0.269) (0.178) (0.188) (0.202) (0.230) (0.158)
Dropoutliers — 0.456* —0.405*%*  —0.481* 0.503%#* 0.535%* 0.518%**
(0.221) (0.200) (0.305) (0.251) (0.248) (0.184)
DropLuxembourg ~— — 0.435%%% —(.354%%*% — (.305%%* (0.486* 0.503* 0.489%**
(0.120) (0.102) (0.094) (0.268) (0.275) (0.105)
Droplreland — 0.402%**  —(0.320%%*% —(0.328%*%*  (.520* 0.498%#* 0.478%%*
(0.107) (0.080) (0.089) (0.299) (0.248) (0.243)
Rest of the controls  Yes Yes Yes Yes Yes Yes

Appendix 4: Additional estimates

Section 4 discussed several additional empirical specifications. Results are
reported below in Tables 11, 12, 13. The first reports estimates of the interac-
tion term from Eq. 2 using richer lag structure. The second contains estimates of
the interaction term from Eq. 2 for various sample perturbations. The final table
reports the estimates of the model as specified in Eq. 2 using alternative estimator
(Table 14).
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Table 15 Institutional Framework of the National Macroprudential Authority in EA-12 Countries.
Source: ESRB Recommendation on the macroprudential mandate of national authorities (ESRB/2011/3),
follow-up report — Overall assessment (June 2014)

Board Central bank FSA Government
National macro-  Austria, France, Germany, Italy, Belgium, Greece, Finland None
prudential Luxembourg, Netherland, Ireland, Portugal
authority Spain

Appendix 5: The index of macroprudential authority strength

We use the ESRB (2014) assessment of the implementation of the ESRB’s Rec-
ommendation on the macro-prudential mandate of national authorities to set up
a macroprudential authority strength index. In 2014, the ESRB evaluated the
degree to which EU member states are compliment with the Recommendation.
We are interested in the assessment related to the Sub-recommendation B.3.
which requires that the central bank plays a leading role in macro-prudential pol-
icy, given their institutional and functional strengths.

Table 15 summarizes the extent of the central bank’s role in the macro-pru-
dential policy of individual countries. The ESRB grades countries according to
their efforts to implement the ESRB Recommendation on a zero to one scale
(0=Non-compliant; Materially non-compliant=0.25; 0.5 =Partially compliant;
0.75 =Largely compliant; 1 =Fully compliant). Table 16 show the standards as
set by the ESRB regarding grading the Sub-recommendation B.3.

Figure 5 shows the index values for our sample countries. Since the ESRB per-
formed its assessment in 2014, we re-do the assessment for 2017 to check for any
changes in the institutional setup.
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Table 16 ESRB Implementation Standards. Source: ESRB Recommendation on the macroprudential
mandate of national authorities (ESRB/2011/3), follow-up report — Overall assessment (June 2014),

Annex IIT

Grade

Standards

Fully compliant

Largely compliant

Partially compliant

Materially non-compliant

Non-compliant

The central bank’s independence is not undermined and its leading role is
ensured by the fact that:

the central bank is the macro-prudential authority;

the central bank accounts for the majority of representatives with voting
power on the board when decisions are taken on a majority basis; or

no veto power is conferred on other board members, as is the case when
decisions are taken by consensus;

the central bank conducts macro-prudential analysis;

the central bank prepares the main documents to be discussed by the board;
and/or

the central bank is responsible for providing the board’s secretariat; and/or

the central bank governor chairs the board and has a casting vote

The central bank’s independence is not undermined and its important role is
ensured by the fact that:

the central bank does not account for the majority of representatives with
voting power on the board;

the other criteria are fulfilled

The central bank’s independence is not undermined and its moderate role is
ensured by the fact that:

the central bank accounts for a small minority of representatives with voting
power on the board; or

decisions are taken by consensus and each member has a veto power;

only some criteria are fulfilled

The central bank’s independence is not undermined and its marginal role is
ensured by the fact that:

the central bank accounts for a small minority of representatives with voting
power on the board;

almost none of the other criteria are fulfilled

The central bank’s independence is undermined because of the leading role
played by the Ministry of Finance
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Fig.5 Overview of INST;, Values for the Sample of Countries. Source: ESRB (2014); assessment for the
year 2017 was performed by the authors
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