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Introduction

The relationship between financial development and economic growth has been extensively
debated, both theoretically and empirically, since the early 20th century, with its intellectual
foundations rooted in Joseph Schumpeter’s work (1934), first published in 1911'. Schumpeter’s
insights laid the groundwork for the classical view of the finance-growth nexus, which argues that
financial intermediaries play a central role in enabling technological innovation and fostering
economic growth. According to this perspective, more developed financial systems reduce
information, transaction, and monitoring costs, mobilize savings, allocate capital more efficiently,
and enable greater risk-taking, particularly in longer-term investment projects, thereby channeling

resources toward more productive uses.

Building on this framework, King and Levine (1993) initiated the consolidation of empirical
research on the finance-growth nexus by using econometric scrutiny to establish a causal link
(Itaman, 2022). Their influential cross-country study, spanning over 80 countries from 1960 to
1989, provided evidence of a positive causal relationship between the financial system and
economic performance. This seminal work explicitly concluded that Schumpeter was indeed right,
highlighting that financial intermediaries are an integral part of the process that enables
technological innovation and growth. Levine and Zervos (1998) later reinforced these findings,

broadening the scope to include measures of stock market development.

The 2008 financial crisis raised serious concerns about the effects of financial development,
particularly in economies where the financial system had outgrown the size of the real economy.
These concerns led to a re-evaluation of whether the widely accepted positive relationship between
financial development and economic growth persists as the financial system continues to expand.
In this context, Arcand et al. (2012) marked a turning point by empirically investigating the
existence of a threshold in the finance-growth relationship. Their study analyzed data from 133

countries over the period 1960 to 2010, finding that when private credit exceeds approximately 80

! For a broader review of the evolution of this debate, see Al Khatib (2025).
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to 100 percent of GDP, its marginal effect on economic growth becomes negative. This ‘too much
finance’ hypothesis challenges the previously assumed linear positive relationship, uncovering

nonlinearities and potential adverse effects from an oversized financial sector.

Cecchetti and Kharroubi (2012) corroborated the existence of an inverted U-shaped relationship
between financial development and productivity growth. Their analysis, which involved 50
advanced and emerging market economies covering the period from 1980 to 2009, estimated that
the optimal turning point for financial development, beyond which its positive impact diminishes,
is approximately 100% of GDP when using total private credit and around 90% of GDP for private
credit extended by banks. Beyond these thresholds, additional credit is associated with a slowdown

in productivity growth.

Both Cecchetti and Kharroubi (2012) and Arcand et al. (2012) examined this non-linear
relationship between financial development and economic growth by explicitly including a
quadratic term for financial development in their models to capture an inverted U-shaped pattern.
While simpler models are often preferred for their transparency and ease of interpretation,
subsequent studies noted that quadratic specifications impose symmetry and assume a smooth
effect of finance on growth. To better capture asymmetrical patterns, researchers increasingly
adopted more flexible threshold estimation methods. For instance, Law and Singh (2014)
employed a dynamic panel threshold technique on data from 87 developed and developing
countries between 1980 and 2010, identifying a threshold of approximately 88% of GDP for
private sector credit, beyond which financial development is detrimental to growth. Similarly,
Samargandi et al. (2015), focusing on a sample of 52 middle-income countries over the 1980-2008
period, found that the finance—growth relationship shifted once a composite financial development
index surpassed 0.92. Below this point, finance generally fostered growth, while above it, the
impact turned negative. For lower-middle-income countries, a significantly lower threshold of 0.43
was observed. Taken together, these studies—employing alternative methodologies and relying on
broader measures of financial development beyond private sector credit—consistently support the

existence of an inverted U-shaped relationship between finance and growth.

While threshold-based approaches gained traction for capturing nonlinearities in the finance-

growth relationship, other post-crisis studies continued to use linear models and observed a
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weakening link between financial development and growth, attributing it to a structural change
over time rather than a context-dependent or nonlinear pattern. Rousseau and Wachtel (2011) were
among the first to document this trend. Analyzing data for 84 countries from 1960 to 2003, they
compared two key periods: 1960-1989, during which the finance-growth link appeared strong and
positive—consistent with earlier foundational studies—and 1990-2003, where this relationship
weakened significantly or nearly disappeared. They concluded that financial crises—often driven
by excessive credit booms—had increasingly undermined the benefits of financial deepening.
Nevertheless, their linear approach suggested that once crisis episodes were accounted for, the
positive impact of finance on growth could still be recovered, implying that the underlying

relationship remained intact, albeit less strong.

Expanding on this idea, Demetriades et al. (2024) focused on the period 2000-2014. They found
that private sector credit had no significant or negative effect on growth, even after controlling for
crises and explicitly including financial fragility indicators, such as impaired loans and insufficient
liquidity in the banking system. Their results suggest that the finance-growth relationship may not
just have weakened but has fundamentally changed or disappeared. Together, these studies offer
an alternative explanation to the ‘too much finance’ hypothesis. That is, the presence of a structural
change over time in the finance-growth nexus, rather than an inherent non-linear relationship
(Itaman, 2022). Despite offering different explanations, studies supporting both linear and non-
linear growth regressions seem to agree that the commonly assumed positive causal effect of

finance on growth may not hold under certain circumstances.

Building on this critical rethinking of the finance-growth link, this paper examines more recent
contributions, both supporting and challenging the ‘too much finance’ hypothesis. Furthermore,
the review highlights methodological innovations, as well as the incorporation of mediating factors
such as market competition, innovation, foreign direct investment, and domestic investment, which
nuance our understanding of how finance affects economic performance. Finally, the paper

presents its conclusions.
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1. Refuting The ‘Too Much Finance’ Hypothesis

First, we present two relevant contributions that directly challenge the claim that excessive
financial development harms growth. Luintel et al. (2024) conduct a critique explicitly aimed at
testing the robustness of econometric evidence supporting a bell-shaped relationship. Their
analysis covers 14 indicators of financial development, comprising five traditional measures? and
nine newer IMF relative indices® proposed by Svirydzenka (2016). The evaluation relies on two
global datasets, one taken from Arcand et al. (2012), which they replicate and extend, and their
own dataset. The latter includes up to 124 countries for traditional measures (1970-2014) and 121
countries for the IMF indices (1980-2016), encompassing a large share of the global economy. To
examine the finance—growth nexus from multiple analytical perspectives, the authors reassemble
the whole sample into panels by region, by income level, and by level of financial development,
in the latter case splitting countries into above- and below-median groups for each financial
indicator. They also employ two functional forms—a quadratic specification and a dynamic non-
monotonic panel model—to test for nonlinearities. Across nearly 3,000 cross-sectional and panel
estimates, the results consistently reject the threshold effect, leading the authors to conclude that

the inverted U-shaped relationship is a false positive.

Although the authors find some evidence of an inverted U-shaped relationship between financial
development and real GDP per capita growth, they note that the results are problematic. Such
patterns appear for a subset of relative indices—particularly FD, FI, and FME—when using both
quadratic specifications and a dynamic panel approach in global samples. However, the estimated
tipping points vary widely, ranging from 0.24 to 0.62 of GDP, which raises concerns about
empirical precision and policy relevance. Some thresholds imply that highly developed economies,

such as the U.S., U.K., France, or Japan, would need to reduce their financial development to levels

2 These include: private credit to GDP, stock market capitalization to GDP, stock market value traded to GDP,
aggregate financial depth defined as the ratio of total credit of intermediaries to the private sector plus stock market
capitalization to GDP, and aggregate financial activity, which is measured as the ratio of the sum of total credit by
bank and non-financial institutions to the private sector and stock market value traded to GDP.

3 These nine indices comprise six sub-indices: Financial Institutions Depth (FID), Financial Markets Depth (FMD),
Financial Institutions Access (FIA), Financial Markets Access (FMA), Financial Institutions Efficiency (FIE), and
Financial Markets Efficiency (FME). In addition, there are three composite indices: Financial Institutions (FI), which
combines FID, FIA, and FIE; Financial Markets (FM), which aggregates FMD, FMA, and FME; and Overall Financial
Development (FD), which integrates FI and FM to capture total financial development.
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comparable to those of much less developed countries, like Chile or Turkey, an interpretation the
authors describe as highly problematic. Similar counterintuitive implications arise for indicators
such as institutional access (FIA) and financial market efficiency (FME), where high access or
efficiency could seemingly harm growth. Importantly, when the global data are reorganized into
subpanels by region, income level, or relative financial development, the inverted U-shaped pattern
largely disappears. Thus, while the evidence suggests that select relative indices may exhibit
diminishing returns to financial development at a global level, these findings are highly sensitive

to the sample structure and the time periods considered.

Complementing this account, Cho et al. (2022) studied 152 advanced and developing countries
using cross-country panel data from 1960 to 2016. This investigation examines the causal impact
of financial deepening on economic development and financial crises, utilizing a heterogeneous
difference-in-differences framework. They model ‘“high” finance as an endogenous binary
treatment pre-defined according to private credit to GDP thresholds based on percentiles of the
full sample distribution: 92% and 119% for advanced economies (90th and 95th percentiles) and
34% and 47% for developing countries (60th and 70th percentiles)*.

The paper finds no substantial evidence that ‘too much finance’ is associated with lower long-run
growth or higher short-run propensity of banking crises due to ‘credit booms gone bust’ cycles or
unregulated capital inflows. In advanced economies, very high levels of financial development
generally have neutral or positive effects, with per capita income particularly increasing after 30
years above the 119% credit-to-GDP threshold. In developing countries, higher financial
development (ranging from 34% to 47% credit-to-GDP ratio) generally raises per capita income,
with effects similar to those observed at the top of the distribution in advanced economies. Short-
term crisis risk is somewhat higher due to capital inflows and commodity price fluctuations;

however, according to the author’s estimates, this does not undermine long-term growth.

4 While the authors base their choice of cut-off percentiles on descriptive statistics and their own judgment, robustness
checks indicate that the main findings remain broadly consistent when they vary the thresholds (e.g., from 65% to
120% or 30% to 65%). They further justify the 92% and 119% private credit-to-GDP cut-offs by noting their similarity
to previously identified thresholds in the literature, such as the 88% reported by Law & Singh (2014) and the 100%
found by Arcand et al. (2012).
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Exploration of disaggregated credit data (household versus corporate) also shows no evidence of

a detrimental effect on economic development’.

In addition, Bod’a (2024) also aims to examine the validity of the ‘too much finance’ hypothesis
using a sample of 157 countries, including 53 high-income, 42 upper-middle-income, and 62
lower-middle and low-income countries, over the period 1993-2020. The study employs panel
data regression models with a System GMM estimator and explores nonlinearity through both a
quadratic specification and a semiparametric generalized additive model (GAM). Seven proxies
for financial development are analyzed: private credit to GDP, three quality-adjusted variants of
private credit to GDP, a DEA-based index measuring the relative distance of a financial system
from its best attainable performance in depth, access, efficiency, and stability, and two IMF
composite indexes. The results vary depending on the measure and are somewhat inconclusive.
Private credit to GDP shows a negative relationship with growth, but the impact becomes less
pronounced beyond a threshold of around 90%, suggesting a U-shaped pattern. For the IMF
indexes, the negative effect intensifies past the estimated thresholds. The DEA-based index,
adjusted with normative considerations, is insignificant. Overall, this paper exposes the persistent
methodological challenges and the lack of consensus in the literature on the finance-growth nexus

and the ‘too much finance’ hypothesis.
2. Financial Development Metrics and Empirical Approaches

The studies presented in the previous section, among the most exhaustive in econometric terms,
anticipate the directions in which recent literature has evolved regarding data usage, alternative
measures of financial development, ways of modeling nonlinearity, and estimation methods.
Regarding data, researchers now predominantly use panel datasets, as they are more suited to
address endogeneity, capture country-specific heterogeneity, and dynamics. However, some
studies still employ cross-sectional analyses for robustness checks. Scholars also complement or
replace the five-year averaging approach to control business cycle effects with dynamic panel

models that incorporate lagged dependent variables and additional controls. Nevertheless, few

® The authors highlight three caveats. First, their proxy for financial deepening (credit/GDP) may not have the same
economic meaning across countries or levels of financial development, though the heterogeneous model helps mitigate
this potential bias. Second, the heterogeneous treatment analysis relies on fewer observations, increasing imprecision.
Third, household and corporate credit analyses use modest samples.
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researchers continue to use five-year averages in recent studies (Demetriades et al., 2024; Machado

etal., 2021; Osei & Kim, 2020).

On the other hand, the literature continues to emphasize long-term horizons spanning several
decades, with many studies covering periods that began as early as the 1960s or 1970s and extend
into the 2010s or early 2020s. Regional analyses, particularly those focused on Africa and Asia,
often face more severe data limitations and therefore start from more recent years. Despite these
variations, the bulk of research focuses on the post-liberalization era of the 1980s and subsequent

decades, examining the long-term relationships that emerge after financial liberalization.

A further common feature of this literature is that researchers systematically include control
variables in growth regressions, typically grounded in neoclassical and endogenous growth theory.
They include standard determinants such as capital accumulation or investment, human capital
(proxied by education or school enrollment), trade openness, government expenditure,
macroeconomic stability (usually inflation), institutional quality or democracy, and initial GDP
per capita to account for conditional convergence, while some also incorporate population, foreign

direct investment, or innovation- and technology-related variables®.

Recent literature on the finance—growth nexus has increasingly recognized the insufficiency of
conventional financial development measures, such as private credit to GDP, which primarily
capture the depth dimension and fail to reflect the multifaceted nature of financial systems. In
response, researchers have shifted toward more comprehensive, multidimensional indicators,
notably the Financial Development Index (FDI) developed by the IMF, which encompasses depth,
access, and efficiency of both financial institutions and markets. Several studies have employed
these composite indices to capture the complexity of financial development better (An et al., 2025;
He & Yoo, 2024; Luintel et al., 2024; Matei, 2020; Purewal & Haini, 2022; Tariq et al., 2020;
Ullah et al., 2024). Nonetheless, Bod’a (2024) critiques the IMF indexes, noting that, being based
on Principal Component Analysis (PCA), they are largely redundant, that is, highly correlated with
private bank credit to GDP, and lack a normative benchmarking perspective. To overcome these

limitations, Bod’a (2024) proposes a financial development metric based on Data Envelopment

6 Exceptions exist, such as Uzar (2024), who includes only the capital stock as a non-financial control alongside
financial development indicators and their squared terms when examining the “financial curse” hypothesis for E-7
countries.
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Analysis (DEA), which evaluates the relative distance of a country’s financial system from its best

attainable performance.

The literature has increasingly adopted more sophisticated approaches that claim greater flexibility
in modeling the nonlinear relationship between financial development and economic growth.
Despite this evolution, traditional quadratic regressions, which include squared terms of financial
development indicators to capture “U” or inverted-U shapes, remain widely used (Abdulai et al.,
2024; Bod’a, 2024; He & Yoo, 2024; Machado et al., 2021; Matei, 2020; Purewal & Haini, 2022;
Ullah et al., 2024; Uzar, 2024; Zungu, 2022). Beyond quadratic models, panel threshold
regressions (PTR) enable the effects of financial development to vary at endogenously determined
thresholds, often estimated using the generalized method of moments (GMM) or the pooled mean
group (PMG) estimators. Within this framework, one can distinguish between static PTR models
by Hansen (1999, 2000), which are restricted to exogenous regressors (Bu et al., 2023; Sheng et
al., 2023), and dynamic PTR models by Seo & Shin (2016) and Kremer et al. (2013), which
explicitly address endogeneity (Abdulai et al., 2024; Osei & Kim, 2020; Swamy & Dharani, 2020,
2021; Tariq et al., 2020; Zhu, 2023; Zhu et al., 2020).

Panel smooth transition regressions (PSTR) further enhance flexibility, allowing for the
endogenous estimation of thresholds and smooth transitions between regimes, and it is robust to
cross-country heterogeneity and time-varying variables (An et al., 2025; Zungu, 2022). Other
semiparametric methods, such as Generalized Additive Models (GAM), enable the functional form
of the relationship to be determined directly by the data (Bod’a, 2024), while heterogeneous
treatment effects models capture variation in the impact of financial development across groups,
controlling for endogeneity and non-parallel pre-treatment trends (Cho et al., 2022). Collectively,
these methodologies illustrate the field’s progression toward capturing the complex, regime-

dependent, and context-specific nature of the finance—growth relationship.
3. Nonlinearities: ‘Too Much Finance’ or ‘Too Little Finance’

As noted in the introduction, research has increasingly shifted toward recognizing a nonlinear
relationship between financial development and economic growth. At the same time, as we will
see below, there has been a growing interest in evaluating this relationship not only at the global

level but also at the regional level. This shift in research focus has often resulted in contrasting


https://www.zotero.org/google-docs/?E0Q5GH
https://www.zotero.org/google-docs/?E0Q5GH
https://linkinghub.elsevier.com/retrieve/pii/S0939362523001127
https://www.zotero.org/google-docs/?E0Q5GH
https://doi.org/10.1080/23322039.2024.2321811
https://www.zotero.org/google-docs/?E0Q5GH
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=DOISource&SrcApp=WOS&KeyAID=10.4102%2Fsajems.v24i1.3435&DestApp=DOI&SrcAppSID=USW2EC0A7EZUWkvRxsZJyqtymaQtG&SrcJTitle=SOUTH+AFRICAN+JOURNAL+OF+ECONOMIC+AND+MANAGEMENT+SCIENCES&DestDOIRegistrantName=AOSIS
https://www.zotero.org/google-docs/?E0Q5GH
http://www.aimspress.com/article/10.3934/QFE.2020030
https://www.zotero.org/google-docs/?E0Q5GH
https://research.ebsco.com/linkprocessor/plink?id=2d600c1e-5e9a-3bc1-a624-c157b7f6d966
https://www.zotero.org/google-docs/?E0Q5GH
https://www.zotero.org/google-docs/?E0Q5GH
https://research.ebsco.com/linkprocessor/plink?id=593b12a1-1182-3358-80d5-cd4ff8e53f5c
https://www.zotero.org/google-docs/?E0Q5GH
https://www.tandfonline.com/doi/full/10.1080/20430795.2021.2012111
https://www.zotero.org/google-docs/?E0Q5GH
https://www.mdpi.com/2227-7099/10/4/90
https://www.zotero.org/google-docs/?E0Q5GH
https://www.zotero.org/google-docs/?wwfSb6
https://www.tandfonline.com/doi/full/10.1080/10438599.2022.2095512
https://www.mdpi.com/2071-1050/15/14/11476
https://www.zotero.org/google-docs/?iwgSC9
https://www.sciencedirect.com/science/article/pii/S0304407616301506
https://www.zotero.org/google-docs/?iwgSC9
https://www.zotero.org/google-docs/?zu48uW
https://research.ebsco.com/linkprocessor/plink?id=8901f8ad-f446-3d5c-b881-ef1fce089df7
https://www.zotero.org/google-docs/?zu48uW
https://www.zotero.org/google-docs/?TUHOP2
http://www.emerald.com/mf/article/50/12/2115-2134/1238567
https://www.zotero.org/google-docs/?TUHOP2
https://linkinghub.elsevier.com/retrieve/pii/S0264999319310910
https://www.zotero.org/google-docs/?TUHOP2
https://research.ebsco.com/linkprocessor/plink?id=30f902a7-a700-3d6b-bc9d-19cdc0f82d0f
https://www.zotero.org/google-docs/?TUHOP2
https://www.zotero.org/google-docs/?TUHOP2
https://research.ebsco.com/linkprocessor/plink?id=284e88e6-4ecf-3a8a-9643-4b5c7b4c8848
https://www.zotero.org/google-docs/?TUHOP2
https://koreascience.or.kr/article/JAKO202026061031585.page
https://www.zotero.org/google-docs/?TUHOP2
https://www.proquest.com/abicomplete/docview/2840074121/abstract/A97DAE4AE80A41F2PQ/6
https://www.zotero.org/google-docs/?TUHOP2
https://www.sciencedirect.com/science/article/pii/S0261560618307587
https://www.zotero.org/google-docs/?TUHOP2
https://www.zotero.org/google-docs/?MlSChX
http://www.emerald.com/ijoem/article/20/1/92-134/1244437
https://www.zotero.org/google-docs/?MlSChX
https://www.mdpi.com/2227-7099/10/4/90
https://www.zotero.org/google-docs/?MlSChX
https://www.zotero.org/google-docs/?yvvED7
https://linkinghub.elsevier.com/retrieve/pii/S0939362523001127
https://www.zotero.org/google-docs/?yvvED7
https://www.zotero.org/google-docs/?bdWfaD
https://www.nottingham.ac.uk/gep/documents/papers/2022/2022-04.pdf
https://www.zotero.org/google-docs/?bdWfaD

findings regarding the nonlinear pattern. Overall, the results can generally be divided into studies

providing evidence of either an inverted-U or a U-shaped relationship.
a. Evidence Confirming the ‘Too Much Finance’ Hypothesis

Studies supporting the ‘too much finance’ hypothesis generally rely on global samples or focus on
high-income countries. These studies consistently report an inverted-U relationship between
financial development and economic growth, highlighting thresholds beyond which further
financial expansion can become detrimental to economic growth. Notably, Machado et al. (2021)
provide an important exception, showing that even in sub-Saharan African countries—where
financial systems are relatively shallow—financial deepening can have harmful effects when
institutional and market conditions are weak. Although this result may seem surprising at first, it
becomes more plausible when considering that financing in these economies is predominantly
short-term and directed toward extractive sectors, which are highly exposed to market fluctuations
that ripple through the rest of the economy, thereby reinforcing structural fragility and constraining
fiscal expansion. (Itaman, 2022). Overall, these contributions indicate that while evidence for the
‘too much finance’ effect is strongest in advanced and highly integrated economies, it can also

emerge in low-income or underdeveloped contexts.

For instance, Ullah et al. (2024) review a sample of 53 countries (23 developed and 35 developing)
between 1980 and 2020. They estimate a quadratic function for economic growth using a Panel
Corrected Standard Error (PCSE) estimator, with additional tests using GMM. They find an
inverted-U relationship between financial development and growth for the full sample and for the
subset of developed countries. For the overall sample, both the development of the financial system
as a whole and the depth of financial institutions (FI) and financial markets (FM) contribute to this
result. In financial markets, nonlinearity reflects dynamics that increase systemic fragility. Greater
risk-taking encourages leveraged and speculative investments, while complex financial
instruments obscure the true level of risk. Rapid financial expansion also inflates perceptions of
stability, leading to more intricate operations and greater vulnerability. In developed countries, the
nonlinearity is mainly explained by the depth of institutions (FID) and financial markets (FMD).

In contrast, they reject the ‘too much finance’ hypothesis for developing countries, where they
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estimate a positive linear relationship, driven by the depth (FID) and efficiency of financial

institutions (FIE), as well as the depth of financial markets (FMD).

Cave et al. (2020) investigated whether banking sector and stock market development influence
economic growth in 101 countries, including OECD countries as well as low and middle-income
countries, between 1990 and 2014, using quadratic specifications with a GMM estimator. Part of
their contribution is the construction of more comprehensive indicators of financial development.
They employ a Multiple Indicators Multiple Causes (MIMIC) model to create latent measures for
both the banking sector and stock market development. Their findings reveal a negative
relationship between banking sector development and economic growth, with the quadratic term
usually not significant. For stock market development, however, they find that its effect on
economic growth is positive up to a threshold, after which it becomes negative, indicating an
inverted U-shaped relationship. This pattern aligns with concerns about ‘too much finance’, as an
excessively large and liquid stock market may negatively affect the financial system by weakening

corporate governance.

Other regional studies reinforce these insights. Matei (2020) examines 11 emerging European
countries from 1995 to 2016 using panel data and non-linear dynamic models with the Pooled
Mean Group (PMG) estimator. Financial development is measured both in terms of private credit
relative to GDP and via the IMF Financial Development Index (FD). The results indicate a non-
linear long-run relationship between private credit and growth, partially supporting the ‘too much
finance’ hypothesis, while the IMF index does not corroborate it. The evidence for private credit
suggests that excessive credit can impede long-term growth unless accompanied by real-sector

expansion.

Swamy & Dharani (2020) examine the finance-growth nexus in 12 Euro area countries using a
fully balanced panel from 1980 to 2018, with a focus on economies characterized by notably high
levels of financial development. They find econometric evidence of a non-linear, inverted U-
shaped relationship between financial development and economic growth. Using a dynamic panel
threshold approach by two-step GMM, they estimate thresholds of 85.49% of GDP for domestic
credit to the private sector, 84.83% for domestic credit to the private sector by banks, 75.68% for

domestic credit provided by the financial sector, 65.46% for market capitalization, 51.14% for the
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stock turnover ratio, 0.63 for the Financial Development Index, 0.78 for the Financial Institutions
Index, and 0.56 for the Financial Markets Index. They report very similar thresholds for GDP per
capita growth. Later, in Swamy & Dharani (2021), they investigate the same nexus in G-7
economies over 31 years, from 1983 to 2013, again confirming non-linearity and a long-term
inverted U-shaped relationship, with higher estimated thresholds of 109.05% of GDP for domestic
credit to the private sector, 100.33% for domestic credit to the private sector by banks, 109.05%

for credit provided by the financial sector, and 132.98% for market capitalization.

Focusing on high-income economies that have experienced greater commercial and financial
integration since the mid-1990s, Purewal & Haini (2022) test the inverted U-shaped relationship
between finance and growth in 24 advanced OECD countries over the period 1980 to 2017. They
employ dynamic panel estimators, specifically system GMM, and model a quadratic specification
for the growth regression. They use two proxies for financial development: the IMF's General
Financial Development Index (FD) and the KOF Financial Globalization Index, proposed by Gygli
et al. (2019). Their results reveal a concave relationship for both indices, suggesting that not only
domestic financial development but also external financial openness initially foster growth, yet

their positive effects weaken and eventually turn negative beyond a specific threshold.”

Finally, Machado et al. (2021) inspect 36 sub-Saharan African countries from 1980 to 2015 using
five-year non-overlapping averages and dynamic quadratic panel data models estimated with
system-GMM. They analyze the effects of financial development, measured as domestic credit to
the private sector as a percentage of GDP and liquid liabilities (M3) as a percentage of GDP, on
real GDP per capita growth. Their results support the ‘too much finance’ hypothesis for low-
income and less developed countries, with harmful thresholds significantly lower than in high-
income countries (6.9% for private credit, 11.8% for M3). Most observations fall within these
harmful levels. The adverse effects are linked to the financial sector diverting scarce resources
from productive industries, the dominance of consumption credit over investment, weak
institutional capacity, disproportionate expansion of financial and real estate sectors, and the fact

that high-growth small and medium firms are less likely to use formal financing. In sub-Saharan

" The study further distinguishes itself by incorporating, in addition to standard control variables, political controls
designed to capture how financial policies may be influenced by the ideological orientation of governments. The
findings indicate that election years have a significant positive effect on growth, regardless of the orientation of the
political party in turn.
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Africa, average domestic credit to the private sector is only 18.5% of GDP, yet the financial sector
can still exert harmful effects. The authors emphasize that expanding finance must be accompanied
by institutional improvements and a supportive environment for productive growth in the private

sector.
b. Positive Impact (Beyond the Lower Threshold) or ‘Too Little Finance’

In contrast, studies focusing on less-developed regions, particularly in Asia and Africa, often do
not confirm an inverted-U relationship. These results can be partly explained by the generally low
levels of financial development in these countries. Nonetheless, many authors note that this does
not preclude the existence of a higher threshold, beyond which additional financial deepening

could become detrimental.

Evidence from Pakistan illustrates this point. Tariq et al. (2020) examine the nonlinear relationship
between financial development and economic growth over the period 1980-2017 using a threshold
regression model. Relying on the IMF’s broad-based financial development index (FD), they
provide evidence of a U-shaped relationship. The estimated threshold is 0.151, below which
financial development exerts an adverse effect on growth—reflecting the inefficiencies, rigidities,
and high transaction costs of an underdeveloped financial system—and above which the effect
becomes positive. The study further notes that the negative impact in the low-development regime
is stronger than the positive effect in the high-development regime. Given that Pakistan’s average
FD during the sample period was 0.22, with a maximum of 0.49, the country remains at relatively
low levels of financial development, which may explain the low estimated threshold compared to
other studies. The authors situate these results within the context of 1990s financial reforms,
emphasizing the need to strengthen credit allocation, regulation, and institutions to enable finance

to support economic growth.

Extending the analysis to a broader set of countries, Uzar (2024) corroborates the U-shape pattern
for E-7 countries during the period 2001-2017. The estimate of the threshold point at which
financial development begins to affect economic growth positively is approximately 30% of
domestic credit to the private sector as a share of GDP. This finding indicates that the “financial
curse” hypothesis is not valid in E-7 countries. Moreover, the study reveals that all E-7 countries

have surpassed the 30% threshold over the past decade, indicating that financial expansion will
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likely continue to drive economic growth in these nations. The author notes that, although China
is currently the only country to fall within the 80—-120% credit-to-GDP range identified by other
scholars as harmful, rapid credit expansion in other E-7 countries could eventually push them into
this “financial curse” range. He further suggests that the U-shaped relationship between finance
and growth may reflect the fact that E-7 countries have not yet reached the productivity frontier of

developed economies.

Further evidence from Africa reinforces this perspective. Zungu (2022) finds a U-shape
relationship for ten African emerging economies, using panel data from 1983 to 2020 and a Panel
Smooth Transition Regression (PSTR) model. The analysis distinguishes between two regimes: a
non-macroprudential policy regime (1983—1999) and a macroprudential policy regime (2000—
2020). It estimates the models separately to assess the differential effects. Within the
macroprudential regime, the results reveal a minimum threshold of 60.5 percent of GDP, above
which financial sector growth is found to foster economic growth. The impact of financial
development on growth proves stronger under the macroprudential regime, suggesting that such
policies may reinforce the finance—growth link. The inclusion of macroprudential policy
instruments (MPIFs) as controls shows that they dampen growth at low levels of financial
development but enhance it at more advanced stages. The authors note that identifying a minimum
threshold does not preclude the existence of an optimal threshold; therefore, they suggest that

further research is needed to explore this possibility.

While much of the literature examines the overall financial system, Bu et al. (2023) focus on
FinTech (FT), a fast-growing segment of the sector. They analyze how FinTech development,
measured by the Peking University Digital Financial Inclusion Index scaled by 100, influences
economic growth across 31 Chinese provinces from 2011 to 2019. Their results from a PTR model
reveal a U-shaped relationship with two thresholds. In the early stage (FT < 0.185), FinTech
restrains growth due to weak regulation, limited innovation, and a shortage of skilled FinTech
talent; in the middle stage (0.185 < FT < 2.928), it significantly promotes growth by reducing
transaction costs, expanding service scope, and improving resource allocation efficiency; in the
late stage (FT > 2.928), the positive effect diminishes. At the regional level, particularly in the
eastern provinces, expansion beyond this threshold generates ‘too much finance’, leading to capital

speculation, resource misallocation, systemic risk, and market concentration. Based on this
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evidence, the authors caution that further expansion beyond a certain point may generate ‘too much
finance’, leading to speculation, misallocation, systemic risk, and concentration. Then, even in a
government-driven context, FinTech development, like traditional finance, must be carefully

managed to sustain its productive role.
4. Intermediating Factors

Most of the studies mentioned so far have addressed the relationship between financial
development and economic growth from an empirical perspective, without engaging in a broader
discussion of the explanations underlying the concave or bell-shaped relationship. Typically, they
refer to arguments presented in earlier literature but do not explore the specific mechanisms that
could account for the observed results. However, there is a strand within the empirical literature
that seeks to identify the intermediary factors through which financial development influences
economic growth. In this way, these studies also contribute to the discussion of the causes behind

the inverted U-shape relationship.

One such mediating factor is innovation. Zhu et al. (2020) studied 50 countries (22 developing and
28 developed) over the period 1990-2016, using private credit to GDP as the measure of financial
development and patent applications per 100 billion USD as the indicator of innovation. Applying
the dynamic panel threshold model by Seo & Shin (2016), they treat financial development as the
threshold variable and innovation as the threshold-dependent variable. Their results identify a
threshold of about 60% of private credit to GDP, beyond which the positive impact of innovation
on growth turns negative. This weakening is not explained by banking crises but rather by
mechanisms such as brain drain and the misallocation of physical capital. The relatively low cutoff
is attributed to the econometric method, which corrects for endogeneity, and to the ongoing process
of financial integration that alters the innovation—finance—growth dynamics. These findings
suggest that excessive financial development undermines the innovation—growth link, providing

strong support for the ‘too much finance’ hypothesis.

Differently, but still focusing on the relationship between finance and innovation, Sheng et al.
(2023) evaluate the impact of digital finance (DF) on manufacturing technology innovation (MTI)
in China, analyzing 1,261 listed manufacturing firms in the Shenzhen and Shanghai A-share

markets from 2011 to 2020, with city-level data and employing Panel-Threshold Approaches.
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Innovation is measured through patent applications, while DF is quantified using the Peking
University Digital Financial Inclusion Index. The research identifies a mediating effect of market
competition on the relationship between digital finance and innovation. The authors argue that
while digital finance can alleviate financial constraints and facilitate access to resources for
innovation, if the market environment becomes excessively competitive, fundamental economic
factors driving innovation (such as profitability, certainty, and availability of internal funds) are
eroded, reducing the marginal impact of digital finance on innovation. Although the findings do
not address ‘too much finance’ directly, they are conceptually related to the idea of diminishing

returns to finance, in this case, digital finance, depending on market conditions.

Building on the relationship between financial development, competition, and innovation—but
following a different causal order than the work of Sheng et al. (2023)— Zhu (2023) investigates
how financial development influences market competition, which in turn affects innovation,
productivity, and ultimately economic growth. His analysis covers 41 countries, including 26 high-
income and 15 middle-income economies. Financial development is measured using two
indicators: stock market depth (stock market capitalization relative to GDP) and credit market
depth (private credit provided by banks and other financial institutions as a share of GDP).
Employing a dynamic panel threshold model by Seo & Shin (2016), the research identifies critical
thresholds of 118.7% for credit and 103.5% for the stock market. Beyond these levels, capital
allocation disproportionately favors large or technologically leading firms, increasing market

concentration and reducing incentives for innovation and growth.

The literature also identifies foreign direct investment (FDI) as another factor that intervenes in
the nonlinear finance—growth nexus. An et al. (2025) examine the role of FDI on growth,
conditional on the level of financial development, in 18 emerging and developing Asian economies
between 1996 and 2009, using country-level panel data and a Panel Smooth Transition Regression
(PSTR) model. Financial development is measured through the nine IMF indicators. The results
show that the effect of FDI on growth follows an inverted-U pattern for financial depth in both
financial institutions (FID) and financial markets (FMD), as well as for the overall Financial
Development (FD) index. However, this inverted-U relationship does not hold across all
indicators. For the broader indices of financial institutions (FI) and financial markets (FM), the

authors instead find U-shaped effects, where further development generally enhances the growth
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impact of FDI. Rather than estimating precise thresholds, this paper highlights that the ‘too much

finance’ effect occurs by weakening the contribution of foreign direct investment to growth.

Osei & Kim (2020) reach similar conclusions regarding the impact of financial development on
the FDI-growth nexus. Their research uses a sample of 62 middle- and high-income countries,
along with panel data averaged over non-overlapping five-year periods from 1987 to 2016. They
apply a dynamic panel threshold model by Kremer et al. (2013) with GMM estimators. The authors
note that FDI can contribute to growth by enhancing investment efficiency, transferring
technology, spreading knowledge, and encouraging innovation through multinational firms.
However, its positive effect depends on the level of financial development. Their results indicate
that while FDI generally promotes growth, this effect becomes statistically insignificant when
private sector credit exceeds 95.6% of GDP. Similar thresholds are observed for domestic bank
credit (87.147%) and liquid liabilities as a share of GDP (52.933%), suggesting that rapid credit
expansion may lead to financial instability or credit bubbles, ultimately hindering growth. These

findings align with the notion of the “vanishing effect” of financial development.

Lastly, other studies examine the relationship between financial development and economic
growth by reframing it as a connection between financial development and investment. Such a
reframing points to one of the central arguments in the classical finance-growth literature: the
financial system contributes to economic growth by mobilizing savings and channeling them into
productive investments, thereby promoting both capital accumulation and innovation. In other

words, finance may enhance growth by positively influencing investment expenditure.

Building on this perspective, He & Yoo (2024) examine the effect of financial development on
domestic investment using a global sample of 152 countries, including 53 high-income and 18
low-income economies, over the period 1980-2021. Domestic investment is measured as gross
fixed capital formation, financial development via the IMF composite indicator, and growth by
GDP per capita. The authors apply OLS, fixed effects, and dynamic system-GMM methods,
incorporating a squared term for financial development following Arcand et al. (2012). Their
results consistently reveal an inverted-U relationship between financial development and
investment growth. Financial development boosts investment up to a threshold of 0.5147 in the

composite index, beyond which its effect becomes negative. This pattern is explained by increasing
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risks such as market volatility, financial bubbles, and the diversion of resources toward
speculation, which elevate investor uncertainty and reduce long-term productive investment. The
inverted-U relationship holds across income groups, with stronger effects in low- and middle-

income countries, although it remains significant in high-income countries as well.

In contrast, Abdulai et al. (2024) focus on Sub-Saharan Africa, analyzing 41 countries over the
period 2000-2022 using system GMM and a dynamic threshold regression model to account for
nonlinearities. They employ two measures of finance: domestic credit to the private sector as a
share of GDP and a broader financial development index®. Their findings indicate that when
domestic credit is below 6.52% or the financial development index is below 23.18%, finance has
a negative impact on private investment. Once these thresholds are surpassed, finance begins to
exert a positive effect. This evidence suggests a “too little finance” problem in Sub-Saharan Africa
rather than a ‘too much finance’ issue, highlighting the need for a minimum level of financial
development to support investment, thereby supporting a U-shaped relationship effectively. The
authors note that underdeveloped financial systems in the region particularly restrict access to
credit for small and medium-sized enterprises and rural businesses. Additional factors such as
credit rationing, high borrowing costs, low savings rates, and broader economic instability further

impede the efficient allocation of resources.
5. Conclusion

The literature review of more recent research on the relationship between financial development
and economic growth reveals that it varies significantly between more developed and less
developed economies and depending on institutional and market factors. In advanced and
integrated economies, financial development may exhibit an inverted U-shaped relationship with
growth. In contrast, in less developed countries or regions with nascent financial systems, the
relationship can be positive or take a U-shaped form, suggesting that both insufficient and
excessive financial development can pose challenges depending on the economic and financial

context.

8 The authors note that formal indicators do not capture substantial informal financial transactions in the region, which
may lead to an underestimation of the actual financial depth of these economies, an issue also recognized by Machado
etal. (2021).
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Methodologically, studies predominantly rely on panel data analyses using advanced estimators
and models that capture non-linearities, complemented by robustness checks addressing
endogeneity, heterogeneity, and cross-sectional dependence. On the other hand, the measurement
of financial development has evolved from traditional metrics, such as private credit to GDP, to
multidimensional indices that account for depth, access, and efficiency of financial institutions and

markets, as well as innovative, normatively oriented approaches.

While there remains consensus in growth theory—typically from neoclassical or endogenous
perspectives—on the positive role of financial development in promoting productivity and
investment, recent literature shows growing interest in examining the specific channels and factors
that mediate this relationship. Key mediating factors include resource allocation to investment,
market competition, innovation, and the role of foreign direct investment. These factors are crucial
for concretely illustrating the mechanisms through which financial development affects growth,

and for understanding why these effects differ across countries and regions.

Despite these advances, the literature highlights the complexity of the finance-growth nexus and
the need for contextually informed and methodologically rigorous interpretations. Limitations
include measurement issues, the lack of consideration of the composition of financial assets, and
the growing influence of speculative and financialized activities, as well as methodological
challenges and the sensitivity of results to country selection, financial development indicators, and
estimation methods. Most studies are empirical in nature, without a broader discussion of the
underlying explanations beyond those already addressed in the literature. Therefore, any policy or
recommendation should carefully consider the specific conditions of each country and its

respective financial sector.
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