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Abstract

This study sheds light on the finance–growth link by

(i) carefully taking into account the lessons learned

from the empirical literature, (ii) extending the period

of analysis to include the years following the global

financial crisis (GFC), (iii) adding the monetary‐policy
regime as a concomitant factor in this relation, and

(iv) running different specifications and following a

robust econometric approach. We find that the positive

effect of finance via credit vanishes between the end of

the 1990s and the beginning of the 2000s, coinciding

with most countries reaching a high level of bank

credit and with the GFC. This finding is also observed

if an inverted U‐shaped specification is used to capture

the relation between finance and growth. As for the

monetary‐policy regime, the results reveal that

the inflation‐targeting strategy does not exert a positive
influence on economic growth.
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1 | INTRODUCTION

The traditional1 view of the effects of finance on long‐run economic growth is positive, firmly based
on the contributions that an efficient financial system is supposed to deliver: (i) the pooling of
savings through risk diversification and risk management by mobilizing savings; (ii) the facilitation
of exchange through the reduction of transaction costs; (iii) the improvement of capital allocation
through the production of ex ante information about investment opportunities, and (iv) the
increase in investors' willingness to finance new projects through ex post monitoring and corporate
governance. However, there are obviously more critical views about finance that have gained an
audience since the global financial crisis (GFC). Heterodox scholars in general—and, more
specifically, the financialization literature attached to the post‐Keynesian school—have long
insisted on the potential negative consequences of an uncontrolled financial system. Their main
claim is that finance‐dominated capitalism has several built‐in contradictions, leading the economy
toward recurrent crises and slow growth.2

In between these two extreme positions, a growing consensus is arising from recent
empirical studies concluding that finance is fine, but only up to a point. The titles of much‐cited
papers, such as ‘Too Much Finance?’ by Arcand et al. (2015) and ‘The Finance and Growth
Nexus Revisited’ by Beck et al. (2014), neatly exemplify these more balanced positions.

The main goal of this paper is twofold: first, to advance on this front by carefully revisiting
the relationship between finance and growth, considering the main lessons extracted from
the large body of empirical literature and including a time span that covers the GFC; and,
second, to determine whether the monetary‐policy regime of an economy makes a difference
in this relationship. This second goal, which consists of studying the link between the
monetary‐policy regime and long‐run growth, has not been much debated, despite being of
paramount importance. The limited research, which is mostly empirical, is quite
controversial and inconsistent. Moreover, credit growth has recently been found to be
closely related to (trend) inflation and financial innovation (Benchimol & Qureshi, 2020).
That is precisely why we find it relevant to introduce the inflation targeting (IT) approach to
monetary policy as an additional factor of growth.

More concretely, the second goal of this study is focused on assessing the effect that the
adoption of an IT monetary‐policy regime could have on long‐run growth. An IT strategy is
widely considered the optimal stabilization policy for confronting any type of shock and
keeping economic growth stable around potential output in the short‐run (and inflation on
target). However, IT can also have a positive effect on long‐run growth: a direct one due to its
contribution in achieving low and stable inflation and, perhaps even more importantly, because
it presupposes a growth‐friendly institutional setting (Barro, 2001; Bernanke, 2003;
Svensson, 1997). However, there could also be an indirect and negative effect through its
impact on credit growth and financial instability. By concentrating exclusively on keeping
inflation low, IT critics have insisted that this strategy has distracted monetary authorities from
monitoring credit growth and financial stability more closely, ultimately provoking excessive
credit growth, high indebtedness, and the GFC (Gross & Semmler, 2019; Kose et al., 2018;
Woodford, 2012).

Some of this paper's contributions are as follows. First, it extends the empirical literature on
the finance–growth relationship, providing new empirical evidence since the available evidence
to date is not entirely conclusive. We extend this literature by studying the impact of an IT
monetary‐policy regime on long‐run growth, taking into account the direct and indirect effects
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through credit. Second, we use the largest available panel of countries over a long period. Third,
we use a specific methodology based on generalized method of moments (GMM) specifications.

After running several model specifications, we conclude that the effect of credit on growth
clearly vanishes—and this result is robust—because the variable capturing financial
development ceases to have a significant impact on growth, even if we use a quadratic
specification and if we include IT. Additionally, we find that IT through credit does have a
significant negative effect on growth.

The paper is organized as follows. In Section 2, we discuss the effects credit, IT, and
financial instability can have on long‐run growth by reviewing the relevant literature. Section 3
presents the data and econometric strategy adopted, where we carefully address the lessons we
extract from the previous analysis. Section 4 presents and discusses the results. Section 5
concludes the paper.

2 | GROWTH, FINANCE, AND THE MONETARY POLICY
REGIME

2.1 | Finance and growth

The most influential paper for setting the terms of the subsequent debate about the link
between finance (financial depth) and growth was probably that of Levine et al. (2000). Levine
et al. conclude by saying,

The panel and cross‐sectional results tell the same story: the exogenous component
of financial intermediary development is positively associated with economic
growth; specifically, the large, positive link between financial intermediary
development and economic growth is not due to potential biases induced by omitted
variables, simultaneity or reverse causation (p. 63, emphasis added by this paper's
authors).

Levine et al. (2000) draw on data from 47 countries of different levels of development for the
period 1960–1995, using GMM and credit to the private sector over the gross domestic product
(GDP) as the variable capturing financial development.

There is indeed a large body of empirical literature from which we can extract important
lessons. In line with Valickova et al. (2015), the studies imply a positive and statistically
significant effect, but estimates vary widely. The country sample, periods, and model
specifications play a role in explaining the differences in results, as noted in the following.

(i) Rioja and Valev (2004a) use the same baseline model as Levine et al. (2000) and a
GMM dynamic panel, but with 74 countries for the same period. The main question
they ask is whether the effect of finance on growth depends on countries' levels of
economic development. They determine that the effect is highest for high‐income
countries, positive but not as large for middle‐income countries, and not significant
for low‐income countries. These authors also find that the link now varies according
to the level of financial development; the strongest effect is for countries with a
medium level of financial development, the effect is positive but smaller for countries
with a high level of financial development, and the effect is not significant for
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countries with a very low level of financial development. In the same vein, but using
a quadratic specification for bank credit, Cournède and Denk (2015) and Benczúr
et al. (2019) focus their analysis on highly developed countries—the Organisation for
Economic Co‐operation and Development (OECD), the European Union, and the
European Monetary Union—and find the effect of credit on growth to be positive, but
only up to a certain level. Thus, these studies clearly show that the country sample
affects the results. Therefore, the group of selected countries should be transparent
and not ‘aprioristic’ to avoid the temptation to choose the ‘correct’ countries to obtain
the desired results (Gantman & Dabós, 2012).

(ii) Papers choose time periods too freely, affecting the results. For more distant periods and
lower credit levels, a positive effect is more likely to be found (Rioja & Valev, 2004b).
Rousseau and Wachtel (2011) and Demetriades and Rousseau (2016) find the effect of
finance on growth vanishes for the more recent period of 1990–2004.3 The same
phenomenon is observed by Cecchetti and Kharroubi (2012) and Arcand et al. (2015). The
latter authors find that, for the ordinary least squares (OLS) estimation, credit no longer
has a significant effect on growth for the period 1990–2010 or for the more extended
periods of 1960–2005 and 1960–2010 when using GMM.

(iii) One must be aware of the econometric techniques used because these are not neutral.
Although preliminary studies have used OLS and panel data, from Levine et al. (2000)
onward, endogeneity problems have induced most studies to use dynamic panel data
procedures such as GMM. However, the GMM approach, previously considered the Holy
Grail of causality, is now more sceptical of causality claims that rely only on internal
instruments (Panizza & Presbitero, 2013). Recent research has pointed out that this
procedure is appropriate only if certain conditions are fulfilled (Roodman, 2007, 2009); to
avoid an excessive number of instruments (independent variables), which inflates the
statistical significance of some coefficients, a collapsed instrument specification must be
used. Alternatively, the Windmeijer (2005) standard error correction model could be used;
additionally, GMM panel estimation is much more malleable than OLS.

(iv) The use of a linear or quadratic term for credit must be considered. Shen and Lee
(2006) find a negative effect for a linear specification, but not a significant effect for a
quadratic one. Cecchetti and Kharroubi (2012) conclude that the financial sector size
has an inverted U‐shaped effect on growth. Law and Singh (2014) use an innovative
dynamic panel threshold technique and find an inverse V shape for credit/GDP at the
90% level. Arcand et al. (2015) consider that Rousseau and Wachtel's (2011) vanishing
effect is not real but, rather, due to econometric misspecification in not proposing the
quadratic procedure. They obtain a positive coefficient for the credit variable in a
linear form and a negative one for the quadratic form. The inverse U‐shaped function
for the credit variable is inferred from the lack of significance for the credit variable
in linear form in later periods. Finally, Benczúr et al. (2019) show that the finding of a
nonlinear, hump‐shaped impact of financing on economic growth is robust, even
when they focus on groups of only high‐income countries. However, Cline
(2015a, 2015b) is very critical about the quadratic form. So, one should be careful
when deciding on the specification and be aware that using a quadratic one implies
the assumption of a positive relationship between credit and growth up to a threshold
level, a way to more likely obtain ‘mainstream’ results.
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2.2 | IT and growth: The direct link

Regarding the link between IT and growth, the majority of empirical studies (Table 1) utilize
standard panel data procedures but are a long way from providing a comparable outcome. This
is first due to the diversity of independent variables included. Second, the country and time
samples are different. Finally, the results from different techniques, such as difference in
differences (DiD), error correction models, and GMM, are far from being easily comparable.
Two studies (rows 1 and 5 in Table 1) show a clear positive relationship between IT and growth,
whereas others (rows 4, 7, 9, and 10) either deny any relation or nuance the obtained positive
relationship (rows 2 and 3). Moreover, two studies (rows 6 and 8) show a negative relationship
between IT and growth. Consequently, the relation between IT and output growth remains a
matter of controversy and hence requires additional empirical research to clarify it.

All in all, it must be stressed that most of the papers use a small number of countries and
shorter periods, but, even more importantly, those using GMM run a model in which typical
control variables are omitted. Therefore, we test whether there is a direct effect on growth from
adopting an IT strategy, but we will do so in a more robust way, by including IT—both full‐
fledged IT (FFIT) and broad IT (BIT)—in a well‐specified growth equation.

2.3 | IT and growth: An indirect effect through credit growth

We will not only analyze the relationship between IT and growth but also examine the link
between credit and GDP growth for IT countries. Opting for an IT monetary‐policy strategy
entails reducing control over the quantity of money or credit growth and hence aggravates
financial instability. The supposed advantage of IT is the central bank's commitment to a target
rule instead of to an instrument rule (credit growth). IT was thought to reduce inflation
instability, compared to other strategies (Svensson, 1997), although perhaps worsening credit
growth volatility at the same time. Therefore, some have proposed the inclusion of a third
target (financial stability) apart from a lower and stable inflation and output gap reduction in
the central bank loss function, or the Taylor (1993) rule (Ajello et al., 2016; Gross &
Semmler, 2019; Woodford, 2012). The central bank should lean away from financial instability
and therefore use interest rates to exert an influence over credit growth. This approach can be
considered relatively new, but Wicksell (1936), when recommending short‐run interest rates as
the most relevant tool of monetary policy, further warned about the risk of increasing credit
instability.

The inclusion of financial stability as a monetary‐policy objective has been suggested only
recently, mainly after the GFC; IT strategies can provoke credit instability, as well as the
creation of asset bubbles if credit growth is not supervised, which can lead to persistent
unemployment (Gross & Semmler, 2019).

Recent literature, even among New Keynesian authors, has identified financial shocks as
endogenous; this supports the defence of a monetary strategy that directly addresses the issue of
financial instability beyond the compulsory use of macroprudential tools of financial regulation
(Woodford, 2012). Moreover, the widespread utilization of quantitative easing through the
application of asset‐purchasing programs has suggested reducing credit growth (Gross &
Semmler, 2019). However, most economic models accept the limited influence of interest‐rate
control over the price of assets; the required interest‐rate change would be too significant,
therefore putting in doubt the accomplishment of the other two objectives (Svensson, 2014).

ALTUZARRA ET AL. | 345

 14682362, 2022, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/infi.12411 by U

niversidad D
el Pais V

asco, W
iley O

nline L
ibrary on [09/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



T
A
B
L
E

1
E
m
pi
ri
ca
l
re
se
ar
ch

re
ga
rd
in
g
th
e
li
n
k
be
tw

ee
n
IT

an
d
ou

tp
u
t
gr
ow

th

A
u
th

or
s

P
er
io
d
of

st
u
d
y

E
co

n
om

et
ri
c
p
ro
ce

d
u
re

C
ou

n
tr
y
sa
m
p
le

IT
va

ri
ab

le
fo
rm

Si
gn

of
th

e
re
la
ti
on

D
ep

en
d
en

t
va

ri
ab

le

M
ol
li
ck

et
al
.
(2
01
1)

19
86
–2
00
4

St
an

da
rd

gr
ow

th
m
od

el
:
fi
xe
d

ef
fe
ct
s
&

G
M
M

pa
n
el

da
ta

22
in
du

st
ri
al

an
d

33
em

er
gi
n
g

ec
on

om
ie
s

D
u
m
m
y
(I
T
so
ft

an
d
IT

fu
ll)

P
os
it
iv
e

P
er

ca
pi
ta

G
D
P

gr
ow

th

A
m
ir
a
et

al
.
(2
01
3)

19
79
–2
00
9,

3‐
ye
ar

av
er
ag
e

St
an

da
rd

gr
ow

th
m
od

el
:
O
L
S,

po
ol
ed

O
L
S,

an
d
2‐

st
ep

G
M
M

36
em

er
gi
n
g
ec
on

om
ie
s

D
u
m
m
y
IT

P
os
it
iv
e
bu

t
n
ot

st
ab

le
P
re
vi
ou

s
G
D
P

gr
ow

th

A
yr
es

et
al
.
(2
01
4)

Q
u
ar
te
rl
y,

19
85
–2
01
0

O
L
S
es
ti
m
at
io
n
an

d
fi
xe
d

ef
fe
ct
s

51
de

ve
lo
pi
n
g
co
u
n
tr
ie
s

L
ag
ge
d
(4

la
gs
)
IT

du
m
m
y

L
im

it
ed

im
pa

ct
on

gr
ow

th
O
u
tp
u
t
gr
ow

th

K
os
e
et

al
.
(2
01
8)

19
96
–1
99
9
ve
rs
u
s

20
07
–2
01
4

D
iD

ap
pr
oa
ch

16
IT

co
u
n
tr
ie
s
an

d
21

n
on

‐IT
–

N
eu

tr
al

O
u
tp
u
t
gr
ow

th

D
e
G
u
im

ar
ae
s
e

So
u
za

et
al
.
(2
01
6)

19
70
–2
00
7

P
an

el
er
ro
r
co
rr
ec
ti
on

m
od

el
ap

pr
oa
ch

12
8
co
u
n
tr
ie
s

P
u
ls
e
(1
0
la
gs
)

du
m
m
y,

so
ft

an
d
fu
ll
IT

P
os
it
iv
e,

h
ig
h
er

fo
r

de
ve
lo
pi
n
g

co
u
n
tr
ie
s

O
u
tp
u
t
gr
ow

th

B
ri
to

an
d

B
ys
te
dt

(2
01
0)

19
80
–2
00
6,

3‐
ye
ar

av
er
ag
e

D
yn

am
ic
G
M
M
,s
ys
te
m

G
M
M

59
em

er
gi
n
g
co
u
n
tr
ie
s

D
u
m
m
y
IT

N
eg
at
iv
e

O
u
tp
u
t
gr
ow

th

Ju
n
an

ka
r
an

d
W
on

g
(2
02
0)

19
80
–2
01
5,

3‐
ye
ar

av
er
ag
e

D
yn

am
ic
G
M
M
,s
ys
te
m

G
M
M

21
7
co
u
n
tr
ie
s

D
u
m
m
y
IT

N
eu

tr
al

O
u
tp
u
t
gr
ow

th

K
h
an

(2
02
1)

19
90
–2
01
4

P
ro
pe

n
si
ty

sc
or
e
m
at
ch

in
g

20
h
ig
h
‐in

co
m
e
an

d
39

m
id
dl
e‐
in
co
m
e

co
u
n
tr
ie
s

D
u
m
m
y
IT

N
eg
at
iv
e

O
u
tp
u
t
gr
ow

th

B
al
l
an

d
Sh

er
id
an

(2
00
4)

19
60
–1
99
9

D
iD

ap
pr
oa
ch

20
co
u
n
tr
ie
s

–
N
eu

tr
al

O
u
tp
u
t
gr
ow

th

G
am

be
tt
i
an

d
P
ap

pa
(2
00
9)

19
70
–2
00
7

D
iD

ap
pr
oa
ch

14
co
u
n
tr
ie
s

–
N
eu

tr
al

O
u
tp
u
t
vo
la
ti
li
ty

So
ur
ce
:
A
u
th
or
s'
el
ab

or
at
io
n
.

346 | ALTUZARRA ET AL.

 14682362, 2022, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/infi.12411 by U

niversidad D
el Pais V

asco, W
iley O

nline L
ibrary on [09/02/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Hence Svensson does not recommend leaning against financial instability, suggesting instead to
leave the prevention of bubbles to the traditional macroprudential measures of banking
supervision.

A study regarding monetary policy among IT countries from the OECD has revealed no real
need to implement contractionary monetary policies to reduce inflation. Only among emerging
markets has inflation volatility been higher, due to the commodity price cycle (Choi &
Cook, 2018). The possibility of leaning against financial stability is particularly overlooked
among IT countries when inflation evolution suggests just the opposite policy. In recent
research carried out by the International Monetary Fund (IMF; see Choi & Cook, 2018), an
empirical survey shows that, when the inflation rate is higher than the targeted one, countries
usually suffer from tighter credit conditions, because central banks raise interest rates due to
inflationary pressures. Nevertheless, there could be a conflict in monetary policy when inflation
is below the target range and there is a trend toward loosening credit conditions (because the
central bank is trying to avoid an excessively low inflation rate). This has been the case for core
inflation for many IT countries, and, in this situation, IT would contradict the application of
measures to avoid further credit expansion, putting into doubt the potential use of monetary
policy to control credit growth. Therefore, strict IT could clearly contradict central bank
measures aimed at controlling credit growth and could leave IT countries more open to the
possibility of financial crises that could ‘come along with large negative output and
employment gaps’ (Gross & Semmler, 2019, p. 59).

Consequently, there is a higher risk of financial crises provoked by credit instability
inherent to IT. However, these authors have not proven empirically that IT is actually
hindering output growth by allowing higher credit instability. For instance, Gross and Semmler
(2019), using a vector autoregression procedure, have found that credit expansion does not
reduce real GDP growth among IT countries. That is why, in our econometric specification of
output growth, we include the interaction of IT and credit expansion as an additional
explanatory variable. This inclusion will allow us to test the hypothesis put forward by the
authors above, which relates lower output growth to high credit expansion uniquely among IT
countries.

3 | DATA, VARIABLES, AND METHODS

We first drew an initial unbalanced panel of annual observations consisting of 205 countries for
the period 1960–2015. However, as there is a significant gap in information for many countries
and years and to ensure a better comparison of our results, we built a panel made up of all the
countries with available information on our variables of interest. Therefore, our empirical
evidence is based on a balanced panel of 76 countries (see Table A1 in Annex A). The variables
included are those discussed in the theoretical considerations and that has been widely used in
empirical studies on the finance–economic growth nexus. The dependent variable is the annual
change of the real GDP per capita, measured as the logarithm of the difference of the real GDP
per capita.

Our variables of interest are financial development and the adoption of IT. As in most of the
literature, we quantify financial development by using credit extended to the private sector by
deposit banks and other financial institutions as a share of the GDP (see Table A2 in Annex A)
Following Arcand et al. (2015), we concentrate our analysis on the total credit to the private
sector, without distinguishing whether it is obtained by the housing, consumer, or business
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sector.4 The IMF financial development index could have been added to proxy for each
country's financial development level, but we do not follow that focus because the IMF data
start in 1980 and our study begins in 1960, and we try to follow the specifications of previous
papers.

We introduce the variable of credit to the private sector in two different ways: either as the
logarithm of total credit (percentage of the GDP) or only as a percentage of the GDP. In the
latter case, we include the linear and quadratic forms of the variable. The control variables
included are the usual ones: the initial GDP per capita (the real GDP in purchasing power
parity in 2010 constant dollars) to capture the Solow–Swan convergence hypothesis,
government consumption (as a share of the real GDP) to proxy for government size, trade
openness (the GDP share of the sum of exports and imports) as the level of world‐market
integration, the average number of years of education, and the average inflation rate (annual
change in the Consumer Price Index). Regarding the inflation rate, although the potential
nonlinearity between inflation and growth is a relevant issue (Eggoh & Khan, 2014; Ibarra &
Trupkin, 2016), we opt for the standard specification used in the finance–growth literature.

Regarding the possibility of including institutional variables to measure, for instance, the
corruption level and political conflicts, they are certainly important for studying the ultimate
determinants of long‐run growth. However, the primary goal of our paper is to determine the
effect of financial deepening and its interaction with the monetary policy strategy on long‐run
growth. Therefore, we have adopted a parsimonious approach in the specification of our
baseline model, just as the main papers on this same issue (Arcand et al., 2015; Beck
et al., 2012; Rousseau & Wachtel, 2011).5 We also include time dummies to capture period‐
specific effects.

The sources of the variables are presented in Table A1 in Annex A. IT adoption is proxied
through two dummy variables: one for full‐fledged inflation targeters (FFIT) and the other for
broad inflation targeters (BIT).6 For FFIT, we follow the IMF classification, and for BIT we
further include countries that ‘have so much credibility that they can maintain low and stable
inflation without full transparency and accountability with respect to an inflation target’
(Carare & Stone, 2006, p. 1298).7 However, the fact that the central bank targets IT does not
necessarily imply that the central bank's loss function does not include, for example,
unemployment objectives. For instance, Benchimol and Fourçans (2019) have proven that the
Federal Reserve targeted the nominal GDP rather than inflation before and after the GFC.

We recognize the limitation of the IMF classification approach as other IT central banks
might factually implement another monetary policy as the Fed has. The option for two IT
categories is first due to the fact that most of the literature utilizes a limited sample of countries,
while we have selected a much wider sample. Moreover, the fact that some countries, despite
keeping an inflation anchor, are not strictly considered as implementing FFIT by the IMF led
us to create a second category, following Carare and Stone (2006). All the independent variables
are expressed in natural logarithms. The inflation rate is calculated as the hyperbolic sine

transformation (x x xˆ = ln( + + 1 )2 to address zero values). Table 2 presents descriptive
statistics.

We perform a test to measure the variance‐inflation factors (VIFs) to detect potential
multicollinearity between the independent variables in our models.8 Based on the results, we
conclude that their use does not induce a severe multicollinearity problem.

We conduct cross‐country and panel regressions. We use OLS and GMM estimators. The
OLS estimator is useful just for comparison purposes. When using this cross‐sectional
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estimator, we take the average value of the variables for all countries over the period under
study, so that there is only one observation per country. Therefore, to test the potential
vanishing effect of credit, we first run a set of simple cross‐country regressions in which the
regressor is the real GDP per capita annual growth rate for different periods (1960–1997,
1960–2002, 1960–2007, 1960–2012, 1960–2015, and 1998–2015).

We establish these periods so that there is a break starting in 2008, to check the role of the
GFC in the credit–growth relationship. We also include a more recent period (1998–2015), to
analyze the growth–credit link in the most recent decades and to establish comparisons with
other studies. This procedure, where we incrementally add a 5‐year window and finally the
1998–2015 subperiod, allows us to systematically examine the changes in the nexus between
finance and GDP growth over time.

We acknowledge that endogeneity problems and unobserved country‐specific effects can
exist, which can lead to biased results when using simple cross‐sectional OLS regression;
however, we consider this exercise useful, because it provides an insightful way to describe our
data. The equation we use is as follows:

α β β β

β β β β β

β β β

β ε

GROWTH = + lnGDPpc + + lnCREDIT + CREDIT_PC

+ CREDIT_PC2 + lnSCHOOL + lnINFL + lnTRADE + lnGOV

+ BIT × lnCREDIT + FFIT × lnCREDIT + BIT × CREDIT_PC

+ FFIT × CREDIT_PC +

i i i i i

i i i i i

i i i i i i

i i i

1 2 3

4 5 6 7 8

9 10 11

12

(1)

where GROWTHi is the real GDP per capita annual growth rate; lnGDPpci is the logarithm of
the initial real GDP per capita based on purchasing power parity (constant 2011 international
dollars); lnGOVi is the (logarithm of) government expenditures (percentage of the GDP);
lnTRADEi is the (logarithm of) trade (percentage of the GDP); lnINFLi is the inverse hyperbolic
sine transformation of the inflation rate;9 lnSCHOOLi is the (logarithm of the) average number
of years of total schooling; lnCREDITi is the logarithm of credit to the private sector (percentage
of the GDP); CREDIT_PCi is the credit to the private sector (percentage of the GDP);
CREDIT_PC2i is the credit to the private sector squared (percentage of the GDP); FFITi is a
dummy variable that takes the value of one if the country is a full‐fledged inflation targeter, and
zero otherwise; BITi is a dummy variable that takes the value of one if the country is a broad
inflation targeter, and zero otherwise; BIT × lnCREDIT, FFIT × lnCREDIT, BIT × CREDIT_PC,
and FFIT × CREDIT_PC are interaction terms; and εi is the error term.

To overcome the aforementioned problems, we use the GMM estimator. This estimator can
handle important modeling concerns such as country‐specific effects and the endogeneity of
regressors while avoiding dynamic panel bias. It is quite flexible and accommodates
unbalanced panels and multiple endogenous variables. When there is unobserved country‐
specific heterogeneity, it is often difficult to disentangle the effects of observed and unobserved
time‐invariant heterogeneity. Standard fixed and random effects estimators cannot be used
because of multicollinearity issues. Therefore, it is common practice in empirical work to apply
the GMM framework. In our models, we, therefore, include, as recommended in the
econometric literature, time effects, and country‐specific intercepts, to control for unobserved
heterogeneity across countries. It is reasonable to believe that some countries have improved
their financial system thanks to internal reforms. In addition, different countries could have
different unobserved characteristics that affect their growth. These facts justify the inclusion of
country‐specific and time effects in our models.
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To control for endogeneity, unobserved heterogeneity, or autocorrelation problems,
dynamic panel regressions are estimated à la Arellano and Bover (1995), with robust standard
errors and the Windmeijer (2005) small‐sample correction. We use system GMM models
because we consider this the most suitable approach as some of the variables can be highly
persistent. With the purpose of looking at the long‐run determinants of economic growth, we
reduce business cycle fluctuations by averaging the data over five‐year intervals. The first
window (1960–1962) and last window (2013–2015) comprise only three years so there is a break
in the crisis year (2008). Thus, we have 12 5‐year windows. The equation used is as follows:

α β β β

β β β β β

β

β

β β

δ

GROWTH = + lnGDPpc + lnCREDIT + CREDIT_PC

+ CREDIT_PC2 + lnSCHOOL + lnINFL + lnTRADE +

lnGOV +

BIT × lnCREDIT + FFIT × lnCREDIT

+ BIT × CREDIT_PC_ + FFIT × CREDIT_PC + ε

+ .

it i i t i t i t

i t i t i t i t

i t

i t i t i t i t

i t i t i t i t i t

t

1 , −1 2 , −1 3 , −1

4 , −1 5 , −1 7 , −1 7 , −1 8

, −1 9

, −1 , −1 10 , −1 , −1

11 , −1 , −1 12 , −1 , −1 , −1

−1

(2)

We run this model again for different periods, as before, including country‐specific
intercepts αi and time‐specific fixed effects δt−1 . All variables are lagged by one period.

4 | RESULTS

4.1 | Results of the cross‐sectional model

Table 3 presents the results of the OLS estimates for the cross‐sectional data for the different
subperiods. The first column (Model 1) in each subperiod includes the logarithm of credit to the
private sector as an independent variable, and the second column (Model 2) supplements this
information by including credit to the private sector as a percentage of the GDP in linear and
quadratic form, which allow us to test the inverted U‐shape hypothesis.

The results for the first subperiod (1960–1997) show that the logarithm of credit (Model 1 in
Table 3) is positive and statistically significant. In addition, the linear term of credit is positive
and statistically significant, whereas the quadratic term is negative and statistically significant.
Control variables such as the initial GDP per capita, years of schooling, and inflation are
significant and show the expected sign. The lack of significance for trade openness and
government size is common in cross‐sectional studies.

These results remain largely unchanged during the subsequent subperiods, though the sizes
of the coefficients decrease as we include more years. This suggests that the growth–credit link
is not vanishing, but weakening over time. However, in the most recent subperiod (1998–2015),
we observe a vanishing effect, because the coefficient of the logarithm of credit loses its
significance. Moreover, the linear term of the credit to the private sector variable is positive and
significant, whereas the quadratic term is negative and significant. These findings are
consistent with the vanishing effect hypothesis of Rousseau and Wachtel (2011) and the
inverted U‐shape found by Arcand et al. (2015), a more relevant outcome as we include the
years after the GFC.

As a statistical significance in both the linear and quadratic terms of the credit variable is a
necessary but not sufficient condition for a nonmonotonic relationship between credit and
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growth, we run the Lind–Mehlum (2010) test for the presence of an inverted U‐shaped
relationship. The results are presented in Table A3 in Annex A, showing a threshold for credit
over the GDP around 90%, in line with the results of Arcand et al. (2015).

We extend our analysis by adding the IT variables to the previous models. We include the
interaction effects between IT and the credit variables to test whether IT exerts an indirect
effect on growth. Models 3 and 5 in Table 3 include the credit variable in logarithmic terms, and
Models 4 and 6 include the credit variables as a percentage.

Looking at the results when the independent variables are IT (both BIT and FFIT) and
credit in percentages (Models 4 and 6), we observe that the coefficient of the linear term of
credit is positive and statistically significant in all the periods, meaning that credit is positively
associated with growth. Indeed, this coefficient is the expected increase in growth for each
additional point of increase in credit (over the average) when there is no IT. The quadratic term
of credit is, in most cases, negative and statistically significant.

The IT coefficient is positive and statistically significant in the most recent periods and
reflects the increase in GDP growth when countries have IT (more specifically, when countries
have IT and credit is at its average value). Finally, the interaction term is negative and
statistically significant in the most recent periods. This coefficient indicates that the switch
from not having IT to having IT decreases the effect that credit has (in differential terms) on
growth. In short, these results suggest that IT is associated with GDP growth; however, the
impact of credit (in percent) on GDP growth is greater in countries without IT than in those
with IT. These results are consistent in practically all the periods studied.

The interaction terms for the IT variables when credit is measured in logarithmic form
(Models 3 and 5 in Table 3) are generally not statistically significant.

4.2 | Results of the dynamic panel model

Table 4 presents the results of the GMM estimator.10 The results are consistent with OLS
estimates and confirm the so‐called vanishing effect. Moreover, the first relevant result not
detected in other studies is that, in the most recent period (1998–2015), this vanishing effect
occurs not only in the linear form, as it did for Rousseau and Wachtel (2011), but also in the
quadratic form used by Arcand et al. (2015).

TABLE 5 Test for an inverse U‐shape

1960–1997 1960–2002 1960–2007 1960–2012 1960–2015

Extreme point 1.07 1.03 0.82 0.78 0.84

Slope at PCmin 6.72*** 4.27*** 2.07* 3.38** 2.90*

Slope at PCmax −10.92*** −7.51** −6.00** −10.81*** −8.03*

SLM test for inverse U‐shape 2.45 2.11 1.66 2.06 1.60

p value .007 .017 .048 .020 .055

Fieller 90% confidence interval [0.88; 1.51] [0.81; 1.52] [0.31; 1.04] [0.49; 0.93] [0.21; 1.03]

Note: The results of the Sasabuchi–Lind–Mehlum test for an inverse U‐shaped relationship. Robust standard errors are in
parentheses.

***p< .01; **p< .05; *p< .1.
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TABLE 8 GMM estimates with GFC and interaction terms

Variables Model 7 Model 8

lnGDPpc −0.467* −0.829**

(0.246) (0.372)

lnCREDIT 0.335

(0.395)

CREDIT_PC 1.995

(2.634)

CREDIT_PC2 −0.305

(1.612)

GFC −1.575*** −0.008

(0.503) (0.710)

GFC × lnCREDIT −0.726*

(0.433)

GFC × CREDIT_PC −1.994**

(0.902)

lnSCHOOL 2.167*** 2.728***

(0.636) (0.802)

lnINFL 0.170 0.244

(0.235) (0.269)

lnTRADE 0.942** 0.648*

(0.479) (0.389)

lnGOV −0.710 −0.054

(0.750) (0.752)

Observations 719 719

No. of countries 76 76

No. of IVs 70 63

ar1p 6.18e−07 3.01e−06

ar2p 0.143 0.116

Hansen p value .197 .292

Note: Windmeijer's (2005) robust standard errors are in parentheses. All equations are estimated using system GMM. The
instruments used in each specification are the (one‐ to two‐period) lagged credit variables for the first‐differences equations and
the (first) lagged values of the first differences for the level equations.

***p< .01; **p< .05; *p< .1.
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Besides this, private credit in logarithmic form has a significant positive effect on growth
only during the first periods under study (1960–1997, 1960–2002). From 1960 to 2007 onward,
the logarithm of the credit coefficient begins to be statistically nonsignificant. Both the linear
and quadratic terms of credit as a percentage of the GDP are positive/negative and statistically
significant, respectively, confirming the inverted U‐shaped link hypothesis in most periods.
Table 5 reports the results of the Sasabuchi–Lind–Mehlum test for the presence of a
nonmonotonic relationship between credit and growth.

Tables 6 and 7 present the results with the BIT and FFIT, respectively. The first column
(Models 3 and 5) includes the credit variable in logarithmic form, and the second column
(Models 4 and 6) includes it as a percentage. The coefficient for BIT in Model 3 is negative and
significant in the periods 1960–2012 and 1960–2015 and in the last period, 1998–2015. Hence,

TABLE 9 GMM estimates using 10‐year periods

Variables Model 1 Model 2

lnGDPpc −1.165** −1.124***

(0.567) (0.416)

lnCREDIT 0.491

(0.352)

CREDIT_PC 2.798**

(1.393)

CREDIT_PC2 −1.632**

(0.700)

lnSCHOOL 2.390*** 2.663***

(0.737) (0.677)

lnINFL 0.405** 0.272

(0.196) (0.196)

lnTRADE 0.184 −0.392

(0.786) (0.588)

lnGOV −0.344 −0.644

(1.110) (0.910)

Observations 344 344

No. of countries 79 79

No. of IVs 54 63

ar1p 0.00211 0.00224

ar2p 0.810 0.752

Hansen p value .0571 .0899

Note: Windmeijer's (2005) robust standard errors are in parentheses. All equations are estimated using system GMM. The
instruments used in each specification are the (one‐ to four‐period) lagged values of the first differences for the level equations.
The year dummies are used as IV‐style instruments for the equations in levels only.

***p< .01; **p< .05; *p< .1.
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IT does not contribute to growth in the long run but has a negative impact. Additionally, the
interaction effects between BIT and credit (in logarithm form and as a percentage) are negative
and statistically significant for the same periods as well, meaning that switching from not
having BIT to having BIT decreases the effect that credit has (in differential terms) on GDP
growth. When the FFIT variable is considered, the interaction term with credit in logarithmic
form is significantly negative in the periods 1960–2007, 1960–2012, 1960–2015, whereas it is
only statistically significant in the latter two periods when considering credit as a percentage.

4.3 | Robustness checks

First, we test whether the GFC could have affected the finance–growth relationship. After
financial crises, which are always preceded by an excessive increase in credit volume, there is a
credit downturn due to the process of deleveraging among economic agents, and the link
between financial credit and growth consequently disappears (Takáts & Upper, 2013). Different
experiences of so‐called creditless recoveries, not only among emerging countries (Calvo
et al., 2006), but also developed ones (Claessens et al., 2009), reveal that credit is replaced as a
growth factor by currency depreciation, fiscal policy, or positive supply shocks. However,
around 5 years after financial crises, the connection between credit and growth is recovered. So,
the global nature of the GFC merits the corresponding robustness check.

Accordingly, we look at the whole period (1960–2015) and allow for the parameter of credit
impact (in logarithmic form and as a percentage) to change after the GFC by introducing a
dummy interaction variable (Models 7 and 8). The results reveal that the coefficient of the
interaction term is negative and statistically significant (both when credit is in logarithmic or as
a percentage), which suggests that the impact of credit on growth has lowered since the GFC
(Table 8).

Second, we re‐estimate our baseline models for the period 1960–2015, using 10‐year periods,
to control for longer business cycles. The results remain largely unchanged (Table 9). The credit
variable in logarithmic terms is not statistically significant, but the growth–credit nexus shows
an inverted U‐shape (Model 2).

In Table 10, we present the results for the baseline model after removing observations
(separately in each specification) that result in residuals being greater in absolute terms than
three standard errors. Finally, in Table 11, we exclude one control variable (government
consumption) that was statistically nonsignificant in some of the estimations presented in
Table 4. The results of both tests are quite similar, showing a vanishing effect of credit on
growth in the linear form, but not so in the quadratic one.

5 | CONCLUSIONS

The main objective of this study has been to test, first, the influence of bank credit development
on per capita GDP growth and, second, the relationship between IT and output growth, an
issue that, despite its potential relevance to growth, has not been widely studied. We have tried
to check whether the previously observed positive relation between credit and growth
disappears over time and whether high bank credit levels together with an IT strategy exert a
negative effect on output expansion.
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Our results suggest that bank credit growth has had a positive effect on long‐run growth,
but its effect has vanished since the end of the 1990s, and clearly so since the GFC. This is the
first time that this conclusion has been obtained for such a large sample of countries and
periods. These results are confirmed in the linear specification when we run several robustness
checks, and also mostly so in the quadratic specification. However, cross‐sectionally dependent
related issues suggest that the results regarding vanishing effects should be viewed with
caution.

In line with Arcand et al. (2015), we obtain a threshold level for a positive effect of bank
credit on growth in the range of 80%–100%. Hence, it seems that we have already reached too
high a level of bank credit in most countries; policies aimed at favoring further credit growth
will no longer be effective for output growth. Even a certain reduction in bank credit growth
might not be detrimental.

Regarding the effect of the IT monetary strategy, we can conclude that IT does not clearly
favour growth as a positive and statistically significant coefficient cannot be obtained for most
of the different time spans and specifications. However, the interaction between IT and credit
expansion appears to exert a statistically significant negative influence on growth. Therefore, as
a policy recommendation, we think that IT countries or central banks should avoid excessive
bank credit growth when targeting inflation.

We acknowledge a need for more far‐reaching research on these issues—for instance, by
including the diverse development stages or geographical locations of countries, as well as their
institutional settings. Different financial development estimates could be included as well, such
as demand or supply credit indicators, cryptocurrencies volumes, and shadow banking
measures.
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ENDNOTES
1 This traditional view is already very well represented by Schumpeter (1911) and, more recently, by King and
Levine (1993).

2 The contribution of post‐Keynesians to the understanding of the role that finance plays in the capitalism
system is huge, but some of the leading authors could be considered to be Hein (2015), Lavoie (2016), and
Minsky (1982).

3 For the more distant period 1960–1989, the results are positive.

4 Several studies have tried to disentangle the impact of enterprise or household credit on growth, finding that
the latter has a limited or negative effect on growth (Beck et al., 2012; Sassi & Gasmi, 2014). However, the last
paper of Bezemer et al. (2016) challenges these previous findings.

5 We acknowledge and are grateful to the reviewer who suggested the inclusion of these variables in this paper.

6 The literature used to distinguish between FFIT and BIT, for example, De Guimaraes e Souza et al (2016) and
Mollick et al. (2011).
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7 Carare and Stone (2006) define this category as an ‘implicit price stability anchor.’ In our study, we include
eurozone countries since their respective year of accession to the euro area, and the United States since 2012.

8 The VIF shows the increase in the instability of the coefficient estimates due to multicollinearity. There is no
formal cutoff value for the tolerance or VIF; however, a cutoff value of 10 is common (O'Brien, 2007).
However, according to Allison (2012), regardless of the criterion of what constitutes a high VIF, there are at
least three situations in which a high VIF is not a problem and can be safely ignored, one of which is when
high VIFs are caused by the inclusion of the powers or products of other variables. The results of the VIFs are
available from the authors upon request.

9 We use the inverse hyperbolic sine transformation because it has grown in popularity in applied
econometrics, particularly in the finance field (e.g., Arcand et al., 2015; Beck & Levine, 2004). The reasons are
that, in general terms, this transformation is quite similar to a logarithm and it allows the retention of zero‐
valued (and even negative) observations. It is true that, when variable transformations are applied, one needs
to be careful when it comes to interpreting coefficients as semielasticities. We re‐estimated all the OLS and
GMM models with the logarithmic transformation of the variable, and the results remain qualitatively
unchanged.

10 Empirical studies focused on the credit–growth relationship have not thus far taken into account potential
cross‐sectional dependence. We included some control variables that help to mitigate cross‐sectional
dependence. We ran the Pesaran cross‐sectional dependence test in all our models. The results show cross‐
sectional dependence for most of the periods, except for the period 1960–2015. We estimated the CCEMG
and AMG estimators (Eberhardt, 2012) using the Stata xtmg routine. However, due to the shortness of some
of our panels, we could only run this routine for the periods 1960–2012 and 1960–2015, which does not allow
us to test our hypotheses. We ran the cross‐sectional dependence Pesaran tests in those estimations, and the
results show that the CCEMG models do not completely pass the test. The estimations (AUG) show that the
coefficients of the credit variables in the 1960–2015 period are not statistically significant. The results are
available under request.
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TABLE A1 List of 76 countries

Algeria Cote d'Ivoire Kenya Senegal

Argentina Denmark Korea, Rep. Sierra Leone

Australia Dominican Rep. Lesotho Singapore

Austria Ecuador Luxembourg South Africa

Bangladesh Egypt, Arab Rep. Malawi Spain

Belgium Fiji Malaysia Sudan

Belize Finland Mauritania Sweden

Bolivia France Mexico Thailand

Botswana Gabon Nepal Togo

Brazil Ghana Netherlands Trinidad and Tobago

Burundi Greece Nicaragua Turkey

Canada Guatemala Norway United Kingdom

Cape Verde Honduras Pakistan United States

Central African Republic Iceland Panama Uruguay

Chile India Papua New Guinea Venezuela, RB

China Indonesia Paraguay Zimbabwe

Colombia Iran, Islamic Rep. Peru

Congo, Dem. Rep. Israel Philippines

Congo, Rep. Italy Portugal

Costa Rica Japan Rwanda

ANNEX A
See Tables A1–A3.
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TABLE A2 Variable definitions

Indicator Detailed definition Source

GROWTH The GDP per capita is GDP divided by the mid‐
year population. The GDP is the sum of the
gross value added by all resident producers
in the economy and any product taxes,
minus any subsidies not included in the
value of the products. It is calculated
without making deductions for the
depreciation of fabricated assets or for the
depletion and or degradation of natural
resources. The data are in constant 2010 U.S.
dollars.

World Bank
Development
Indicators

GDP per capita (constant
2010 US$)

[GDP_pc] The annual percentage growth rate of the GDP
per capita based on constant local currency.
The aggregates are based on constant 2010
U.S. dollars. The GDP per capita is the GDP
divided by the mid‐year population. The
GDP at the purchasers' prices is the sum of
the gross value added by all resident
producers in the economy and any product
taxes, minus any subsidies not included in
the value of the products. It is calculated
without making deductions for the
depreciation of fabricated assets or for the
depletion or degradation of natural
resources.

World Bank
Development
Indicators

GDP per capita growth
(annual %)

[SCHOOL] Average number of years of schooling. Barro and Lee (2016)

Average years of schooling

[TRADE] Trade is the sum of exports and imports of
goods and services, measured as a share of
the GDP.

World Bank
Development
Indicators

Trade (% of GDP)
[INFL]

Inflation, as measured by the consumer price
index, reflects the annual percentage change
in the cost to the average consumer of
acquiring a basket of goods and services that
can be fixed or changed at specified
intervals, such as yearly.

World Bank
Development
Indicators

Inflation, consumer prices
(annual %)

[GOV] General government final consumption
expenditures (formerly general government
consumption) includes all government
current expenditures for the purchases of
goods and services (including employee
compensation). It also includes most
expenditures on national defence and
security, but excludes government military
expenditures that are part of the
government's capital formation.

World Bank
Development
Indicators

General government final
consumption expenditure
(% of GDP)

(Continues)
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TABLE A2 (Continued)

Indicator Detailed definition Source

[CREDIT_PC] Domestic credit to private sector refers to
financial resources provided to the private
sector by financial corporations, such as
through loans, purchases of nonequity
securities, and trade credits and other
accounts receivable, that establish a claim
for repayment. For some countries, these
claims include credit to public enterprises.

World Bank
Development
Indicators

Domestic credit to private
sector (% of GDP)

[BIT] List reported in the IMF publication ‘Annual
Report on Exchange Arrangements and
Exchange Restrictions’, completed with
Carare and Stone's (2006) considerations
regarding the application of a flexible IT
approach. We include euro area countries
from the date of each country's accession to
the euro zone, and the United States
from 2012.

IMF, other sources

Broad inflation targeting

[FFIT] The list reported in the IMF publication
‘Annual Report on Exchange Arrangements
and Exchange Restrictions’, strictly
following the five essential elements of IT.
The data are completed with information
from Carare and Stone (2006), Ferreira de
Mendonça and De Guimaraes e Souza
(2012), Jahan (2017), and Roger (2010).

IMF, other sources

Full‐fledged inflation targeting

TABLE A3 Test for an inverse U‐shape for OLS models

1960–1997 1960–2002 1960–2007 1960–2012 1960–2015 1998–2015

Extreme point 0.91 0.92 0.86 0.92 0.93 0.99

Slope at PCmin 3.99*** 3.77*** 3.35*** 3.04*** 2.97*** 2.55**

Slope at PCmax −3.63** −3.50** −3.62** −3.04** −3.15** −3.39***

SLM test for inverse U‐shape 1.30 1.53 1.84 1.76 1.89 2.02

p value .098 .064 .035 .040 .031 .024

Fieller 90% confidence
interval

[0.70; 2.32] [0.72; 1.67] [0.66; 1.31] [0.70; 1.48] [0.73; 1.40] [0.61; 1.24]

Note: The results of the Sasabuchi–Lind–Mehlum (SLM) test for an inverse U‐shaped relationship. Robust standard errors are
in parentheses.

***p< .01; **p< .05; *p< .1.
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