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Abstract 

A growing body of post-global financial crisis (2007–2008) literature documents several 

undesirable effects of enlarged financial sectors. One of these effects is the ‘growth cost’ of 

excessive finance, which reports that the finance–growth relationship is non-monotonic, and that 

a credit threshold of above 100% of GDP costs economic growth. Since most industrialized 

countries exceed this threshold by a large margin (reaching as high as 200% in some cases), the 

policy implications of these findings can hardly be overstated. Moreover, if a tipping point in the 

finance–growth relationship could be established beyond reasonable doubt then this would be a 

pathbreaking finding. Extensive, rigorous, and widely replicative empirical evidence—gathered 

through a unified approach across wide-ranging analytical trajectories—could serve as the 

‘burden of evidence’ and minimize the odds of false positives. We offer such scrutiny regarding 

three propositions of finance–growth nexus: (i) the inverted U-shaped relationship, (ii) the 

relevance of financial development for growth, and (iii) the ‘vanishing effects.’ We analyze 

fourteen measures of financial development across twenty-two panels—two global datasets and a 
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further twenty country panels based on distinct geographic, economic, and the relative financial 

development characteristics. The ‘burden of evidence’ from more than 7,000 well-structured 

cross-sectional and panel estimates fails to show any robust support to any of these three 

propositions. We document several other bizarre findings, viz., that the advanced economies need 

to scale back their relative levels of financial development to those of Eastern Europe to avoid the growth 

costs associated with overdeveloped financial systems. Surprisingly, the burden of evidence does not 

support even the widely reported results that financial development is significant under log-linear 

specifications. This study is unique in cross checking a set of well-accepted empirical results against 

the ‘burden of evidence’, and it certainly contests the mainstream cross-country literature. 

However, this does not disprove the potential role of finance for growth. Alternative approaches 

that analyze finance and growth at more disaggregated levels by linking sectoral and/or firm-

level production initiatives to their sources of finance may be more effective in unraveling the 

finance-growth nexus.  
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FINANCE AND GROWTH: THE UNPLEASANT BURDEN OF EVIDENCE 

I. INTRODUCTION 

Public perception regarding financial globalization, one of the pillars of western 

economic liberalism, has remained antagonistic ever since the global financial crisis of 2007–

2008 (hereafter, the GFC). The financial sector in general and the big banks in particular, are 

deemed culpable for the crisis that led to the longest and most severe post-WWII recession 

across the majority of industrialized countries, bar the Covid-19 pandemic.1 This has called into 

question the sanguine view that greater financial development promotes economic growth, an 

idea which featured prominently in policy circles for nearly three decades or so in the run-up to 

the GFC.2 This has triggered a reassessment of the finance–growth nexus. Interestingly, a 

growing body of post-crisis literature suggests that the hymn may be changing from ‘greater 

financial development nurtures growth’ to ‘an oversized financial sector deters growth.’ 

Several post-GFC studies are helping to shape this narrative. To put them in perspective: 

the expanded financial sector, which mainly exists within industrialized countries, has led to (i) 

increased systemic risk taking (Rancière, Tornell, and Westermann 2008), (ii) a glut of securities 

and increased financial fragility (Gennaiolio, Shleifer, and Vishny 2012), (iii) wage and income 

inequality (Philippon and Reshef 2013), (iv) an increased likelihood of financial crisis 

(Schularick and Taylor 2012), (v) increased systemic risk and reduced economic growth 

(Langfield and Pagano 2016), (vi) international brain drain and skill mismatch across economic 

sectors (Philippon 2010; Philippon and Reshef 2012; Boustanifar, Grant, and Reshef 2018), (vii) 

a direct cost to economic growth—dubbed ‘too much finance’ (Arcand, Berkes, and Panizza 

 
1 Reinhart and Rogoff (2009) call the GFC the ‘Second Great Contraction’ after the Great 

Depression of the 1930s.  

2 There exists a long history of studies highlighting the contribution of banks and the financial 

system to economic development (see, among others, Bagehot 1873; Cameron et al. 1967; 

Goldsmith 1969), but it was the seminal work of King and Levin (1993) that brought this agenda 

to the fore. Levin (2005) surveys the voluminous literature that evolved subsequently.  
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2015 (hereafter, ABP); Cecchetti and Kharroubi 2012; Sahay et al. 2015; Gründler 2021), to 

name but a few.3  

Each of these studies is revealing, however some imply more direct, far-reaching, and 

‘provocative’ policy implications than others. ‘Too much finance’ is one such implication, 

reporting an inverted U-shaped relationship between financial development and economic 

growth, implying a threshold effect of finance on growth. Analyzing the ratio of private sector 

credit by intermediaries to GDP (PC) and economic growth (real per capita GDP growth, PYG) 

in multi-country, cross-sectional, and panel settings, this strand of literature reports that PC 

significantly augments economic growth at the lower level of credit threshold, but that the effect 

turns significantly negative once it exceeds 80–100% of GDP (e.g., ABP, p. 107). Clearly, 

viewed from this perspective, the provision of finance is excessive across most industrialized 

countries and is hurting their economic growth.  

A close look at ABP’s five-yearly non-overlapping panel dataset, which generates 

estimates of the turning points (TPs) of 69–90% (ABP’s Table 6: columns 4–7), reveals that 

twenty-one of their sample countries, most of which are industrialized, record PC of above 

125%. Major economies like Japan, the United Kingdom, and the United States, each show PC 

of 200% or above in their dataset, and this appears largely unchanged in the more recent World 

Bank (WB) dataset (see Box.1; online Appendix A). Taken literally, the prescribed tipping point 

implies that several countries, primarily the major economies, must embark on substantial cuts to 

their respective levels of bank and/or intermediaries’ credit to the private sector in order to avert 

the negative growth effects of ‘too much finance.’ In particular, Japan, the United Kingdom, and 

the United States each need to cut their prevailing levels of total private sector credit from 

intermediaries by almost half, in order not to exceed the prescribed threshold. This is clearly a 

tall order. It also raises the question of whether credit curbs of these magnitudes are credible 

and/or desirable, and if they are economically and politically feasible. 

 
3 In fact, concerns regarding the burgeoning financial sector predate the GFC. For example, a 

large financial sector increases the (i) likelihood of a banking and currency crisis (Kaminsky and 

Reinhart 1999; Loayza and Rancière 2006); (ii) output volatility (Easterly, Islam, and Stiglitz 

2001); and (iii) prospects of a ‘catastrophic meltdown’ (Rajan 2005). 
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Moreover, if the existence of a tipping point in the finance–growth relationship is 

established beyond reasonable doubt then that would be one of the pathbreaking findings in 

economics with potentially far-reaching policy implications. Put simply, it would set a limit 

(upper bound) on the size of the domestic financial sector relative to the size of the economy, 

beyond which the growth costs of the financial sector would outweigh its benefits. Authorities 

would have no choice but to restrict the volume of credit or finance in the economy to somewhat 

below the tipping point (i.e., 100% of GDP) to allow room for maneuver against potential 

adverse macroeconomic shocks. 

In view of these deep policy implications, considerable caution is offered regarding the 

generality of these findings. Philippon and Reshef (2012), commenting on these findings, state 

that we need more rigorous evaluations for ‘a deeper understanding of whether finance is too big, 

or too expensive….’ Likewise, Cline (2015) is highly skeptical of these findings. Most 

importantly, the literature on this issue is relatively new and inexhaustive, and consequently 

requires comprehensive and rigorous scrutiny to establish the generality of these findings. Our 

overarching goal is to do just that. We extensively scrutinize and gauge whether the ‘burden of 

evidence’ establishes the tipping point relationship between financial development and economic 

growth beyond reasonable doubt. We believe that extensive, rigorous, and widely replicative 

empirical evidence—obtained through a unified approach across wide-ranging analytical 

trajectories—could serve as the ‘burden of evidence’ and minimize the odds of false positives as 

emphasized by Coeffman, Niederle, and Wilson (2017). This helps establish the veracity (or 

otherwise) of the hypothesis beyond reasonable doubt. We trust that the weight of the empirical 

evidence we present—vis-à-vis the ‘too much finance’ hypothesis and the finance–growth nexus 

in general—meets these criteria and serves sufficiently as the ‘burden of evidence.’  

We conduct a comprehensive, rigorous, and systematic analysis of the finance–growth 

nexus both under linear and non-linear settings, following a unified approach to afford ‘deeper 

understanding’ of the issues involved. Our analysis is comprehensive in four key respects. First, 

the finding of the inverted U-shaped relationship between financial development and economic 

growth has hitherto been reported mainly vis-à-vis PC—an intermediary centered measure of 

financial depth—except by Sahay et al. 2015 (see Section VI). Clearly, over the last three 

decades or so, the mainstream literature on the finance–growth relationship has analyzed two 
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separate sets of indicators measuring different aspects of financial development. The first set, 

originating primarily at the WB, consists of five measures of the ‘size’ and the ‘activity’ depths 

of domestic intermediaries, capital markets, and the overall financial sector, which have been 

extensively used in the literature (Levine, Loayza, and Beck 2000; Demirgüç-Kunt and Levine 

2001; Luintel et al. 2008). Following Svirydzenka (2016), we call these the ‘five traditional 

measures’ of financial development. The second set consists of the nine relative indices of 

financial development, constructed relatively recently at the IMF (Svirydzenka 2016). They are 

relative indices of the depth of, access to, and efficiency of domestic financial institutions and 

markets, which are consolidated into separate composite indices of financial institutional and 

market developments. The latter two indices are further consolidated to generate a relative index 

of overall financial sector development. We call these IMF indices the ‘new measures.’ These 

two sets of measures differ in at least two respects: (i) the new measures are broader than the 

traditional ones, and (ii) the traditional measures are absolute measures, whereas the new ones 

are relative measures. Together, they constitute fourteen different indicators of financial 

development inclusive of PC. We discuss them concisely in Section II. We analyze them all 

while scrutinizing the finance–growth nexus under non-linear and log-linear setups, which 

basically exhausts the list of indicators explored by the mainstream literature. Financial 

development has several dimensions; therefore, a rigorous analysis of the wide-ranging and 

exhaustive list of financial development indicators is crucial for ‘a deeper understanding’ of the 

issues. This also reveals whether the tipping point relationship is simply an attribute of PC or if it 

holds across other measures and dimensions of financial development, which is important from a 

policy perspective.  

Second, we empirically scrutinize the ‘too much finance’ hypothesis through replicative 

and extended analyses, employing two related yet separate global datasets: the dataset analyzed 

by ABP, and our own dataset. By reanalyzing the ABP dataset, we assess: (i) if the significant 

inverted U-shaped effect of PC on PYG, reported by ABP, could be replicated (sustained) when 

their dataset was truncated to allow for potential data outliers and/or some (minor) variations in 

their data points, and (ii) if the non-monotonic relationship reported between PC and PYG—just 

one measure of financial development—could also be replicated vis-à-vis the other thirteen 

measures which capture different aspects of financial development. To this end, we extend the 

ABP dataset by these thirteen measures of financial development, matching their sample 
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countries and data periods as closely as possible, while maintaining the rest of the covariates and 

empirical methods in the analyses.4 Our new dataset, on the other hand, is sourced from the 

revised and updated dataset from the WB (2016) and various other sources (details in Section II). 

Revisions over time improve data quality. We believe that scrutiny using these two datasets 

widens the scope of analysis and adds to the generality of the findings.  

Third, we extend the scrutiny of the non-linear (inverted U-shaped) and log-linear 

relationships between financial development and economic growth beyond the two global 

datasets by forming country panels based on different analytical trajectories. It is well-

documented that the finance–growth nexus varies across countries of different regions as well as 

across different levels of economic and financial development (Rioja and Valev 2004; Barajas, 

Chami, and Yousefi 2013). These country clusters allow for potential heterogeneity across 

country groups, and consequently are important. Specifically, we scrutinize the finance–growth 

nexus across regions by forming four regional country panels—viz., Africa, Asia, Europe and 

North America (EU-NA), and Latin America and the Caribbean (LAC), following the United 

Nations’ geoscheme regional classification—from both global datasets. Following the WB 

approach, we proxy sample countries’ levels of economic development by their per capita gross 

national income levels, and construct four country panels of high-income, upper-middle-income, 

lower-middle-income, and low-income countries. Often, the levels of economic and financial 

development are treated in parallel because economically developed countries tend to have 

developed financial sectors (Demirgüç-Kunt and Levine 1996). However, this parallel is not 

without exceptions: country clusters based on per capita income levels do not always match 

those based on levels of financial development (see Section II). We take a new approach: 

countries that take on above median values of each of the fourteen indicators of financial 

 
4 Our wider replication of the seminal work of ABP, which has stirred the literature on the non-

monotonic finance–growth relationship, is pivotal in generalizing the results. It is also in the 

spirit of ‘promoting replications’ in economics, emphasized by Coffman, Niederle, and Wilson 

(2017); Anderson and Kichkha (2017); Duvendack, Palmer-Jones, and Reed (2017), among 

others.  
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development are classed as financially relatively more developed, while countries that take on 

median-cum-below-median values are classed as financially relatively less developed (details in 

Subsection V.E). We generate fifty-six country panels—twenty-eight each from our and the ABP 

datasets—of financially relatively more versus less developed countries, based on fourteen 

indicators, and scrutinize the finance–growth nexus across these delineations. Our conjecture is 

that the countries taking on higher than median values of each of these indicators should be 

financially more developed and sophisticated than those taking on median-cum-below-median 

values. Indeed, as shown in Section II, our approach generates country panels with distinctly 

different levels of financial development.  

Fourth, we reset the typical specification used for testing the non-monotonic relationship 

between financial development and economic growth into a dynamic non-monotonic panel 

model between financial development and the level of real per capita GDP, similar to Acemoglu 

et al. (2019), who study the effect of democracy on the level of real per capita GDP and conclude 

that democracy causes growth. This is important from two perspectives: (i) real per capita GDP 

series are smoother than the growth rate series and show a higher degree of correlation with the 

measures of financial development, and (ii) this specification allows for rich dynamics of real per 

capita GDP, as emphasized by Acemoglu et al. (2019). Since this specification is simply the 

unrestricted form of the typical growth specification used in the literature (see Section III), one 

would expect it to reinforce the non-monotonic relationship between financial development and 

economic growth. Gründler (2021) follows this approach and confirms the inverted U-shaped 

relationship between financial development and the level of real per capita GDP. However, 

Gründler’s conditioning covariates are very different from those of ABP, hence these two sets of 

results are not comparable. 

Methodologically, we follow the precise specifications and econometric methods 

employed by ABP across all analyses. We consciously take this approach to establish the 

generality of the results of the ‘too much finance’ paradigm by eliminating any sensitivity in the 

results due to specification, functional form, and the econometric methods, as far as possible. In 

estimating the relationship between financial development and the level of real per capita GDP, 

we maintain uniformity of the covariates and the estimator, though the specification is dynamic. 

We follow a rigorous empirical strategy. We do not simply limit our analysis to the two global 
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panels and their different country groupings based on regions, and the levels of economic and 

financial development. In addition, we also generate four truncated subsamples sorted by the 

95th, 90th, 85th, and the 80th percentiles of each of the fourteen measures of financial development 

across all the country panels and analyze them. This empirical strategy lends the results a 

robustness vis-à-vis potential outliers, changes in country coverage and/or data points, crucial in 

generalizing the results.  

One of the most striking results that we encounter, which will be evident below, is the 

near wholesale insignificance of all fourteen measures of financial development in explaining 

economic growth. This is surprising as it sharply contradicts the considerable volume of 

literature that reports a significantly positive effect of financial development on economic growth 

(among others, Levine 2005 surveys this literature). However, the evidence presented by this 

strand of literature mostly emanates from (i) the traditional measures of financial development, 

and (ii) the (log) linear specifications. To unravel this paradox, we re-examine the finance–

growth nexus using log-linear specifications across both datasets and all fourteen indicators, 

following the same analytical approaches and trajectories as above. Finally, literature also reports 

the so-called ‘vanishing effects’ of finance on economic growth—that the positive effect of 

financial development on economic growth disappears when the dataset is updated beyond 

2000—under both linear and non-linear specifications (ABP 2015; Gründler 2021; and the 

references cited therein). We are also able to assess if evidence supports the ‘vanishing effects.’ 

Our empirical strategy covers all the main analytical trajectories employed by the 

mainstream cross-country finance–growth literature under a unified approach. We report a total 

of 7,198 sets of well-structured, cross-sectional and panel estimates (details in Box.2; online 

Appendix A) assessing the finance–growth nexus across two datasets and all the analytical routes 

and methods discussed above. We hope this generates a sufficient ‘burden of evidence’ vis-à-vis 

the three contemporary propositions relating to the finance–growth nexus—viz., the issues of 

‘too much finance’, the relevance of financial development for economic growth, and the 

‘vanishing effects.’ Unfortunately, the ‘burden of evidence’ that we uncover rejects all three 

propositions and suggests that financial development is largely irrelevant for economic growth. 

The rest of the paper is organized as follows. Section II discusses our sample, data, and 

descriptive statistics. Section III briefly outlines the specifications and econometric methods. 
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Section IV presents a wide array of replicative estimates. Section V presents the results from our 

dataset concerning the five traditional measures of financial development as well as the parallel 

results from the extended ABP dataset. Section VI presents the corresponding results vis-à-vis 

the nine (new) relative measures from our and the ABP datasets. Section VII offers results 

concerning financial development and the levels of real per capita GDP. Section VIII presents 

results from log-linear specifications, and Section IX concludes. 

II. SAMPLE, DATA, AND DESCRIPTIVE STATISTICS 

Our dataset on the five traditional measures of financial development covers a maximum 

of 124 countries over 1970–2014. Data on the nine IMF-constructed relative indices cover a 

maximum of 121 countries over 1980–2016.5 The ABP dataset covers 133 countries over 1960–

2010. Data sources are detailed in Table A.1 (online Appendix A). Figure I depicts all the sample 

countries covered in our dataset on a map of the world.  

 

Figure I The global panel (full set) of sample countries

 

 

 
5 Although the complete IMF dataset covers 183 countries and territories, we could only use a 

maximum of 121 countries due to the short data spans and other data constraints for the 

remaining countries and territories. 



9 
 

It is evident that our global panel covers almost all countries of the world. We construct 

the five traditional measures of financial development, namely, the depth of domestic (i) 

intermediaries (PC), defined as the bank and non-bank financial intermediaries’ total credit to the 

private sector to GDP ratio, (ii) capital market (SMCR), measured as the ratio of stock market 

capitalization to GDP, (iii) stock market activity (SMVR), measured as the ratio of stock market 

value traded to GDP, (iv) financial sector’s overall size (AFDR), defined as the ratio of total 

credit of intermediaries to the private sector plus stock market capitalization to GDP, and (v) 

financial sector’s overall activity (AFAR), defined as the ratio of the sum of total credit by bank 

and non-bank financial institutions to the private sector and stock market value traded to GDP. 

As stated above, they are extensively analyzed measures in the finance–growth literature.  

The nine relative indices of financial development, obtained from the IMF database, 

measure the relative depth of, access to, and efficiency of domestic financial institutions and 

markets in each sample country. Specifically, six of them are sub-indices of the depths of 

financial (i) institutions (FID) and (ii) markets (FMD), the access to financial (iii) institutions 

(FIA) and (iv) markets (FMA), and the efficiency of financial (v) institutions (FIE) and (vi) 

markets (FME). The three institutional (FID, FIA, and FIE) and market (FMD, FMA, and FME) 

sub-indices are further consolidated to generate the composite indices of financial (vii) 

institutions (FI) and (viii) market (FM) development. The latter two composite indices—FI and 

FM—are further consolidated to generate the index of (ix) overall (total) financial development 

(FD). 

These IMF indices differ from the five traditional measures at least in three respects. 

First, the IMF measures are broad in their coverage. Each of the IMF sub-indices accounts for 

several underlying economic and policy variables. Hence, they are likely to capture more 

information and add to the accuracy of the indicators measuring different aspects of financial 

development across the sample countries. For example, financial institutions’ depth sub-index 

not only accounts for PC (the most widely used traditional measure of intermediaries’ depth) but 

also for assets including pension funds, mutual funds, and the size of life and non-life insurance 

premiums. Likewise, the sub-index of financial market depth not only accounts for the traditional 

market capitalization ratio but also for the ratios of stock traded, international debt securities of 

governments, and the total debt securities of non-financial corporations. The sub-index of 
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financial market access captures the proportion of market capitalization outside of the top ten 

largest companies domestically and the total number of distinct (non-repeat) annual corporate 

debts issued per 100,000 adults. The sub-index of access to financial institutions is enumerated 

by bank branches and ATMs per 100,000 adults. The sub-index of institutional efficiency 

accounts for the net interest margin, lending-deposit spread, non-interest income, overhead costs, 

and the return on equity. Market efficiency is proxied by stock market turnover ratio (stock 

traded to capitalization) implying that higher turnover leads to increased liquidity, and the 

increased efficiency of financial markets. Second, the traditional indicators of financial 

development only measure the size and activity depths of intermediaries, capital markets, and the 

overall financial sector. They do not measure the access to and the efficiency of financial 

institutions and markets, whereas the IMF-constructed indices do. Third, the traditional measures 

are absolute measures of financial development as they measure the size and the activity depths 

of financial intermediaries and capital markets relative to GDP separately for each sample 

country. By contrast, the IMF measures are not absolute ratios. They are the normalized relative 

indices generated through the min–max procedure and the eigenvalue approach of aggregation. 

These indices take values between zero and one, and provide a ranking of each sample country 

vis-à-vis the depth of, access to, and efficiency of institutions, markets, and the overall financial 

sector relative to the (full) global sample across all countries and years. The maximum 

(minimum) value of a given indicator across time and countries is normalized to one (zero). For 

example, the indices of FD, FI, and FM assume the highest index values of 0.951, 1.00, and 

0.903 for Switzerland and the United States, respectively (see Svirydzenka 2016, for 

methodological details). To put these measures in perspective, a sample country with an 

institutional depth index of 0.60 implies that 40% of countries globally would have higher and 

about 60% of countries would have lower institutional depth than this country. 

Conceptually, it is hard to contemplate limits to (turning points of) the efficiency of 

financial institutions and markets in enhancing economic growth. However, the same cannot be 

said regarding access to finance: the easy access to mortgage finance is one of the factors that led 

to the GFC (Reinhart and Rogoff 2009). Although we estimate the linear and non-linear 

specifications involving all fourteen measures of financial development, our focus will be on the 

twelve indicators of financial development from the perspective of the non-monotonic 
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relationship—namely, the five traditional measures and the seven IMF indices, discounting the 

two indices of institutional and market efficiency. 

To highlight the importance of taking this analysis beyond the two global 

datasets, Figures II–IV show clusters of sample countries based on regions, income levels and 

their relative levels of financial development, on a map of the world.  

 

Figure II 

 Country clusters by region 

 

 

 

 

 

 

 




