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Quest for the General Effect Size of Finance on 
Growth: A Large Meta-Analysis 

of Worldwide Studies 
 
 

Abstract 
 
We analyze diverse and heterogenous literature to grasp the general effect size of financial 
development on economic growth on a world scale. For that, we perform by far the largest 
available meta-analysis of the finance–growth nexus using 3561 estimates collected from 177 
studies. Our meta-synthesis results show that large heterogeneity in empirical evidence is, in fact, 
driven by only a limited number of variables (moderators). By using advanced techniques, we 
also document the existence of the publication selection bias that is propagated in the literature in 
a nonlinear fashion. We account for uncertainty in moderator selection by employing model-
averaging techniques. After adjusting for the publication bias, the results of our meta-regression 
provide evidence of a small but genuine positive effect of the financial development on growth 
that very mildly declines over time. Finance channeled via capital markets seems to be more 
beneficial for economic growth than that provided in the form of private credit. Our evidence goes 
against arguments about the damaging role of financial development and is in line with century-
old theoretical foundations that favor the positive role of finance on economic growth. 
JEL-Codes: C120, D220, G210, G330. 
Keywords: financial development, economic growth, meta-analysis, publication selection bias. 
 

 
  

Ichiro Iwasaki 
Institute of Economic Research 

Hitotsubashi University 
Tokio / Japan 

iiwasaki@ier.hit-u.ac.jp 

Evžen Kočenda 
Institute of Economic Studies 

Charles University 
Prague / Czech Republic 

evzen.kocenda@fsv.cuni.cz 
 

 
Declarations of interest: none. We are grateful to Tomáš Havránek, Jerome Geyer-Klingeberg, Robert M. Kunst 
(coordinating editor), Milan Ščasný, and an anonymous referee for their helpful comments and suggestions. We also 
thank Michie Kano and Eriko Yoshida for their research assistance and Tammy Bicket for her editorial assistance. 
Furthermore, we acknowledge the financial support of the Nomura Foundation (Iwasaki), as well as that of the Czech 
Science Foundation within the EXPRO Program “Frontiers in Energy Efficiency Economics and Modelling - FE3M” 
under the Grant Number 19-26812X (Kočenda). A substantial part of the paper was written when Kočenda was 
visiting Pontificia Universidad Catolica de Chile whose hospitality is acknowledged; travel secondment was 
supported by the European Union’s Horizon 2020 research and innovation program under the Marie Skłodowska-
Curie grant agreement No 870245 (GEOCEP). Last but not least, we are also thankful to all authors of primary 
studies, as without their research, our analysis would not be possible. The usual disclaimer applies.   



1 
 

1. Introduction and Motivation 

The nexus between financial development and economic growth has been the subject of 

extensive research for quite a long time but without a straightforward answer. Classic works 

of Schumpeter (1911), Gurley and Shaw (1955), Goldsmith (1969), and Hicks (1969) laid 

foundations in favor of the idea that the financial system promotes economic growth. This 

idea was later advocated by King and Levine (1993) and Miller (2012). On the other hand, 

McKinnon (1973) and Shaw (1973) claimed the opposite due to the inefficient allocation of 

resources, Robinson (1952) argued for the opposite direction in the nexus, and Lucas 

(1988) rejected the nexus as “over-stressed.” Meanwhile, Stiglitz (2000) linked the issue to 

damaging financial crises, and Beck et al. (2014) linked it to a country’s economic income. 

Controversies intensified when the nexus was analyzed with econometric techniques, 

starting with Beck et al. (2000) and Levine et al. (2000). The lack of consensus in theory 

and increasing opacity in the growing empirical evidence does not provide the desired 

answers. In simple words, a century-long debate, which has involved many great 

economists, remains unresolved. Even now in the 21st century, we still do not know the 

general effect size of financial development on macroeconomic growth. In this paper, we 

aim to provide some conclusive evidence of the finance–growth nexus empirics with the 

largest-ever meta-analysis, covering the global research over several decades. 

Meta-analysis has been shown to be an effective tool for providing a clear quantitative 

assessment across empirical research on a specific subject (Borenstein et al., 2009; Stanley 

and Doucouliagos, 2012). For that, we employ the advanced techniques developed by 

Stanley and Doucouliagos (2010, 2012) and Stanley et al. (2017), as well as the meta-

analysis guidelines proposed by Stanley and Doucouliagos (2012) and Havránek et al. 

(2020), to assess, compare, synthesize, and analyze the empirical evidence reported in 

previous primary studies of the finance–growth nexus literature. The goal of our meta-

analysis is to grasp the general effect size of financial development on economic growth—

evidence that is missing in the existing literature. 

What does the literature offer so far? Earlier attempts to meta-analyze the finance–

growth nexus include the works of Bumann et al. (2013), Arestis et al. (2015), Valickova et 

al. (2015), and Bijlsma et al. (2018). These earlier analyses represent valuable contributions, 

but they have some limitations. Since the bulk of empirical analyses of the finance–growth 

nexus began appearing in the literature more than two decades ago, the above meta-

analyses understandably work with older primary studies covering earlier data, and they 

work with smaller numbers of estimates. In fact, they cover studies published only through 
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2012; in this respect, they omit a critical decade of burgeoning empirical research. In 

addition, the earlier analyses often do not employ the most recent technical advancements 

and use a limited number of financial development indicators. Recent meta-analyses of the 

finance–growth literature by Iwasaki (2022), Anwar and Iwasaki (2023a, b), and Ono and 

Iwasaki (2022) to some extent overcome the former limitations. However, they work with 

smaller numbers of primary studies (and estimates) because they cover only specific 

regions/continents; as such, they do not provide a global perspective.  

What is the value added by our meta-analysis? What can be learned that is not learned 

in the region-oriented papers, and how does it connect to them? In recent continent-oriented 

meta-analyses, the authors strongly suggest that region/country-specific studies of the 

finance–growth nexus, and especially those of developing economies, vary significantly in 

their reported estimates in terms of the effect size. We share this critical observation and 

provide supportive evidence in Appendix Figure A1, where we present by study type the 

distribution of the partial correlation coefficients (PCCs) of reported estimates in the 

finance–growth literature. Based on the evidence in Panel (a), we show that the 

distributions of reported estimates indeed vary greatly among different study types. In 

addition, worldwide studies show the most ideal shape with a narrower range of PCCs 

(within -0.8 and 0.8). However, other study types exhibit somewhat distorted distributions 

and tend to report a very large effect size of finance on growth, reaching absolute values of 

more than 0.9–1.0. A similar observation can be derived to some extent from Panel (b), 

especially where results based on African and Asian studies exhibit distributional distortions 

as compared to worldwide studies.  

Based on the summary evidence, continent-specific meta-analyses are inconclusive 

overall about the effect size of finance on growth. We argue that the lack of control for 

region/country-level fixed effects and small sample sizes leads to overestimating the impact 

of finance on growth in continent-specific studies.1 Worldwide studies, which employ large 

panel data and utilize advanced panel data econometric techniques, are free from these 

issues. For that, we meta-analyze the worldwide evidence to estimate the general effect size. 

Our results—presented in Section 5—actually reveal that as compared with the synthesized 

effect sizes of region/country-specific studies, the worldwide literature indicates a smaller 

impact of finance on growth. The finding suggests that blindly synthesizing estimation 

results reported in previous studies is not necessarily a correct approach to ascertaining the 

general effect size of a particular economic phenomenon. 
 

1 Irsova et al (2023) provide a link between sample size and precision, and suggest using 
the sample size as an instrument. 
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Our meta-analysis leverages a comprehensive dataset that spans multi-country studies, 

capturing empirical evidence from diverse regions, continents, and economic contexts. This 

approach allows us to synthesize a broader spectrum of empirical findings, providing a 

more encompassing perspective on the relationship between finance and growth. By 

including studies that cover a wider range of country characteristics, our analysis accounts 

for trends and relationships that may be missed when focusing solely on smaller regional 

samples. Further, analyzing the global dataset enables us to account for commonalities and 

divergences that might not be apparent when studying each continent in isolation.  

In sum, the available meta-analyses demonstrate that the estimated impacts of financial 

development vary greatly across studies that employ data from specific regions or 

continents along with varying sets of financial development indicators. We argue that one 

major reason for the variation in estimated effects is the lack of control for fixed effects 

across different regions or continents. Therefore, we believe that an instrumental solution to 

this issue is to synthesize only worldwide evidence in order to obtain the truly general effect 

size of financial development. Worldwide evidence is gathered by meta-analyzing reported 

estimates from multi-country studies that were performed using panel data from countries 

all over the world. 

How serious is the variation in estimated effects? Disturbingly so. In Figure 1, we 

present a forest plot showing the transformed estimates of the finance–growth nexus from 

all studies subject to our meta-analysis. A simple message taken from the figure is that the 

link between finance and growth varies substantially. Further, since the studies in the plot 

are ordered chronologically, it is evident that the variation does not cluster during specific 

periods but meanders consistently over time. Hence, even newer techniques applied to 

newer data sets do not seem to produce more consistent results. If nothing else, the 

inconsistency in empirical research that produces such variation in this long-debated topic 

must be remedied. Therefore, in the quest to find the general effect size of finance on 

growth, we propose testing the following (null) hypothesis: 

Hypothesis 1: Financial development has no impact on world macroeconomic growth. 

As mentioned above, the choice of financial development indicators varies across 

primary studies. The researchers have a strong affinity for using private credit to GDP as a 

key financial indicator as compared to other available variables; this feature is present also 

in the studies we analyze. Such an indicator is largely available in data sources but captures 

more the banking side of the financial structure. Individual indicators related to stock 

market development are used less despite the fact that they account for the capital side of 
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the finance structure. Then, there are a number of subtler nuances among the indicators. We 

ask whether the differences among financial indicators are relevant, whether some types are 

more conducive to growth, and how they affect the results reported in primary studies. To 

answer those questions, we propose testing the following (null) hypothesis: 

Hypothesis 2: Differences in indicators of financial development do not affect reported 

estimates. 

Empirical analyses of the finance–growth nexus based on solid quantitative assessment 

started to appear in the literature more than two decades ago. Since then, financial 

development has progressed worldwide, albeit at different paces with respect to local 

conditions. The increasing numbers of empirical studies reflect both newly available data as 

well as financial developments. Newly published studies might have captured phenomena 

different than those of the older analyses when it comes to reported effects. In order to 

assess this aspect of financial development, we aim to test the following (null) hypothesis: 

Hypothesis 3: Reported effect sizes of financial development are time invariant 

throughout the different publication periods. 

Heterogeneity in the results of the primary studies might stem chiefly from differences 

in financial development indicators and publication periods. Heterogeneity might also 

materialize due to the research set-up involving the length of the data, estimation techniques, 

country coverage, or the implementation of controls for economic development and market 

environment. Results can also be plagued by the phenomenon known as publication 

selection bias, which occurs when researchers, reviewers, and editors are inclined to publish 

research results that are statistically significant and/or in line with a priori conventional 

views. As a result, larger and more significant impacts might emerge in the empirical 

assessments that bias the summarized results if not corrected in an appropriate way. In order 

to assess the above issue, we aim to test the following (null) hypothesis: 

Hypothesis 4: Reported effect sizes of financial development are not affected by the 

publication selection bias. 

In our meta-analysis, we explicitly deal with publication selection bias and various 

sources of heterogeneity existing in the primary studies (Stanley and Doucouliagos, 2012). 

With respect to publication selection bias, we employ the now standard approaches of 

Egger et al. (1997) and Stanley and Doucouliagos (2010, 2012). In addition, we account for 

the existence of publication bias in its nonlinear form and adopt the technique of Stanley et 
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al. (2010) plus the most recent advancements introduced by Andrews and Kasy (2019), 

Bom and Rachinger (2019), and van Aert and van Assen (2021). Further, we effectively 

deal with sources of heterogeneity and model specification uncertainty by employing two 

different model-averaging methods to select the most influential variables affecting the 

heterogeneity of results in primary studies. Specifically, we apply Bayesian model-

averaging (BMA) and weighted-average least squares (WALS) approaches on all 

independent meta-variables to identify the key moderators important in explaining the 

heterogeneity of results.  

In sum, we contribute to the literature on the finance–growth nexus by presenting 

evidence from the largest-yet finance–growth meta-analysis based on 3561 estimates 

derived from 177 primary studies that cover empirical research over several decades up to 

2022. Our key findings show that the heterogeneity in results on a world scale is driven by a 

very limited number of variables (moderators). Further, we document the existence of 

publication selection bias in the extant literature that propagates in a nonlinear fashion. 

After adjusting for the publication bias, the genuine effect of the financial development on 

growth exists in the primary literature but varies among different financial variables. As 

such, finance through the capital markets seems to feed economic growth more than other 

forms of financial development. However, the impact of financial development on growth 

is fairly small in economic terms but seems to be rather stable as it declines very slowly 

over time. 

The rest of the paper is structured as follows. In Section 2, we provide details regarding 

the selection of the literature that constitutes the source of our data pool. The meta-synthesis 

is presented in Section 3. Publication selection bias is covered in Section 4. The meta-

regression analysis and its results are presented in Section 5. Section 6 provides conclusions. 

 

2. Literature Selection and Relevant Facts about the Data  
In this section, we describe our procedure for selecting literature and review the studies 

selected for meta-analysis. 

We searched for relevant studies that empirically examine the effect of financial 

development on macroeconomic growth worldwide. We began our search by accessing 

EconLit, Web of Science, and major academic press websites following the guidelines of 

meta-analysis described in Havránek et al. (2020). Specifically, we searched the literature 

across the following academic press websites: Emerald Insight, Oxford University Press, 

Sage Journals, Science Direct, Springer Link, Taylor and Francis Online, and Wiley Online 
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Library. The search of academic press websites was conducted for the most recent 

studies—published since January 2022—to supplement the results of the EconLit and Web 

of Science search. The final search of the literature was conducted in October 2022. 

In utilizing these electronic databases, we carried out an AND search of paper titles, 

using “finance” or “financial” and “growth” as keywords in order to obtain the widest 

possible set of literature initially. In this first step, the title search yielded nearly 3,150 hits 

on EconLit and Web of Science and more than 620 additional hits on academic press 

websites. After eliminating duplications among the literature found through the mechanical 

searches, we discovered that, at minimum, the literature in this study field consists of more 

than 2,700 works published in English. The set includes numerous studies intended for 

purposes other than empirical analysis of the relationship between financial development 

and economic growth.  

Therefore, as a second step, we looked closely at the content of each study to 

determine whether it satisfied three conditions: (i) the study examined the impact of 

financial development on macroeconomic growth, (ii) it used panel data covering multiple 

countries all over the world, and (iii) it included estimates with standard errors or a suitable 

measure of their statistical significance that could be subject to our meta-analysis. This step 

resulted in narrowing the literature list to a total of 177 works published in English. These 

primary studies enabled us to collect a total of 3561 estimates. In terms of the data obtained 

from the primary studies, we were able to conduct a meta-analysis that surpassed any 

similar attempts conducted earlier. 

We provide the list of primary studies in Appendix Table A1, along with essential 

characteristics of their scope. Further, we present descriptive statistics related to the 

estimates in Table 1. The earliest primary studies that we analyzed were published in 2000, 

but they cover years from as early as the 1960s (Beck et al., 2000; Benhabib and Spiegel, 

2000; Levine et al., 2000). The analyzed data originate even earlier, in the 1950s (Graf and 

Karman, 2006). In two exceptional cases, the data date back to 1850 (Rousseau, 2003) and 

1880 (Bordo and Rousseau, 2012). The very recent studies were published in 2022, and 

they employ data from as early as the 1970s (Karadam and Öcal, 2022; Cheng and Hou, 

2022; Boikos et al., 2022) and as recent as 2019 (Selvasundaram et al., 2022) and 2020 

(Ahmed et al., 2022; Nguyen et al., 2022).2 Since only two studies cover data from 2020, 

we are unable to effectively analyze the effect of the COVID-19 pandemic. 

Analyzed primary studies are, by default, works that cover multiple countries across 

 
2 A single study published in 2023 (Kassi et al., 2023) covers the data from 1990 to 2017. 
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the globe. They cover as few as three countries and as many as an impressive 193 countries 

(Khan et al., 2019). However, these are exceptions, since our primary studies cover an 

average of 54 countries (with the median being 48; see Appendix Table A2). In terms of 

length, the primary studies use 29 years as an estimation period, with 1992 being the 

average of the estimation periods (means and medians are almost identical). A combination 

of the country coverage and the number of years ensures that primary studies are typically 

based on hundreds of observations and are not subject to a small-sample bias. Based on the 

above quantitative characteristics (see Appendix Table A2), we can be quite confident that 

our dataset originating in primary studies provides a global, long-term, and truly 

representative sample for the purpose of our meta-analysis. The adequacy of our dataset is 

further supported by the representative use of financial development indicators (see Table 

1). From 177 selected primary studies, we obtain estimates based on nine indicators of 

financial development (FD): (i) financial depth, (ii) private credit to GDP, (iii) bank credit 

to GDP, (iv) private credit to domestic credit, (v) market capitalization, (vi) stock market 

volume, (vii) stock market turnover ratio, (viii) comprehensive FD index, and (ix) other FD 

indices. 

In the next sections, we proceed with a quantitative assessment of the collected 

estimates following the conventional stages of meta-analysis, consisting of (a) meta-

synthesis, (b) test for publication selection bias, and (c) meta-regression analysis (MRA) of 

literature heterogeneity. In our approach, we follow the contemporary methods for meta-

analysis as outlined by Geyer-Klingeberg et al. (2020), and we strive to comply with the 

reporting guidelines for meta-analysis in economics as recently summarized by Havránek et 

al. (2020). 

 

3. Meta-Synthesis 
In the initial stage of our meta-analysis, we synthesized the collected estimates by 

employing a partial correlation coefficient (PCC) that measures the association of a 

dependent variable (macroeconomic growth) and the independent variable (financial 

development) when other variables are held constant. We use a PCC-based assessment 

because PCC is a unitless measure suitable for the aggregation of multiple studies that use 

an array of different models to assess macroeconomic growth when the units and/or 

definitions of independent variables vary among the selected papers (Stanley and 

Doucouliagos, 2012). The PCC is defined as: 
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𝑃𝑃𝑃𝑃𝑃𝑃𝑘𝑘 = 𝑡𝑡𝑘𝑘

�𝑡𝑡𝑘𝑘
2+𝑑𝑑𝑑𝑑𝑘𝑘

 ,        (1) 

where tk and dfk denote the t value and the degree of freedom of the k-th estimate, 

respectively; k = 1, 2, …, K. The number of degrees of freedom (dfk)—the number of 

observations minus the number of estimated coefficients—is available from each study.  

The values of the PCC range within an interval (–1, 1).3 By using the PCC to quantify 

the association between financial development and macroeconomic growth, we accentuate 

the linkage in terms of direction and statistical significance. By using a unitless measure, 

we are also able to assess the economic effect.4 In Figure 2, we present the individual 

kernel densities of the PCCs for macroeconomic growth and financial development. The 

aggregate distribution of the PCCs for all measures of financial development shows that 

PCC values range within an interval (-0.7, +0.8), with their mean slightly above zero 

(Figure 2, Panel a). We further divide the PCC estimates according to nine different 

indicators of financial development that were used in the primary studies. Such a division 

indicates that the impact of individual variables on macroeconomic growth does not differ 

significantly either by type (Figure 2, Panel b) or publication period (Figure 2, Panel c). 

Hence, a simple eyeballing of the literature suggests that the link between the indicators of 

financial development and macroeconomic growth is uniformly distributed and, on average, 

small in economic terms. However, there are two exceptions. First, two financial 

development indicators (comprehensive financial development index, and other financial 

development indices) are skewed to the left and exhibit no visible impact. Second, the 

publication period of 2020 or later is characterized by the uniform distribution of PCCs 

centered at about zero.5  

In Table 1, we report the descriptive statistics and statistical normality test results for 

each PCC for all studies, and then for studies divided by the financial development type and 

 
3 Irrespective of whether the association between variables is positive or negative, Cohen (1988) 
defined the threshold between medium and large effects as a coefficient of 0.5 and the threshold 
between small and medium effects as a coefficient of 0.3. A correlation of 0.1 is the lowest threshold 
of an economically meaningful effect; if the correlation is less than 0.1, the effect is negligible. 
4 The unitless property of the PCC allows for the direct comparison of a wide variety of variables 
with different definitions and units. This property is quite beneficial for the present study. However, 
the unitless feature also has a disadvantage that it makes it difficult to identify the elasticity of a 
variable, which is crucial in some cases. Hence, the adoption of the PCC should be determined by 
balancing these advantages and disadvantages, taking into account the aim of the research. 
5 The observations from the graphical presentation are consistent with the meta-synthesis results 
presented later, in Table 2. 
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publication period. This initial evidence shows that individual PCCs exhibit substantial 

kurtosis, and many are skewed. Their non-normality is also confirmed by a formal test. 

PCC values also hint at a lack of economic significance. Stock market volume and stock 

market turnover ratio seem to be two variables with some economic impact, which 

differentiates them from the rest of the indicators. In a similar vein, only the publication 

period 2000 to 2004 exhibits some influence. 

In order to obtain additional insights regarding the impact of financial development, we 

synthesize PCCs using the meta fixed-effect model and the meta random-effects model; 

according to the Cochran Q test of homogeneity and I2 and H2 heterogeneity measures, we 

adopt the synthesized effect size of one of these two models. In Table 2, we report the 

results of the traditional meta-synthesis of PCCs given above. The presence of 

heterogeneity among selected studies is clearly documented since the null of homogeneity 

is rejected at the 1% significance level by the Cochran Q test of homogeneity (column 4) 

and by the I2 and H2 statistics (columns 5 and 6, respectively). Hence, based on the 

statistical evidence, we adopt the synthesized effect size of the estimates obtained from the 

random-effects model (Table 2, column 3) as a reference synthesis value using the 

traditional method. The synthesized effects from the fixed-effect model are reported for the 

sake of completeness. When we inspect the synthesized random-effects model estimates 

(Table 2, column 3), the key observation is that the synthesized effects exhibit values that 

are the same as or very similar to the mean PCC values reported in Table 1 (column 2).  

In addition to the traditional synthesis method used above, we also utilized the 

unrestricted weighted least squares average (UWA) approach proposed by Stanley and 

Doucouliagos (2017) and Stanley et al. (2017) as a new synthesis method. The UWA is less 

subject to the influence of excess heterogeneity than the fixed-effect model is. The UWA 

approach is also subject to less influence from potential publication selection bias than are 

random-effects model estimates. The synthesized effect size of the UWA is a point estimate 

obtained from the regression that takes the standardized effect size (tk) as the dependent 

variable and the estimation precision (1/SEk) as the independent variable. Specifically, we 

estimate Eq. (2), in which there is no intercept term, and the coefficient, α, is utilized as the 

synthesized value of the PCCs: 

𝑡𝑡𝑘𝑘 = 𝛼𝛼(1 𝑆𝑆𝑆𝑆𝑘𝑘⁄ ) + 𝜀𝜀𝑘𝑘,                                                                                                           (2) 

where ɛk is a residual term. In theory, α in Eq. (2) is consistent with the estimate of the meta 

fixed-effect model, and the UWA accounts for heterogeneity.  
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Further, Stanley et al. (2017) proposed computing the UWA only from those estimates 

whose statistical power exceeded a threshold of 0.8; they called this estimation method the 

weighted average of the adequately powered estimates (WAAP). Stanley et al. (2017) 

argued that the WAAP estimate is more robust against publication selection bias and 

superior to other weighted averages, including fixed-effects, random-effects, and the UWA 

itself. Following these arguments, whenever a WAAP estimate is available, we adopt it as 

the best synthesis value. Otherwise, the traditional synthesized effect size is used as the 

second-best reference value.  

The results of UWA and WAAP syntheses are presented in the rightmost five columns 

of Table 2. In theory, the UWA models produce the same point estimate as the fixed-effect 

model. However, because the UWA method is more robust against publication selection 

bias than the fixed-effect model, the reported t values of the UWA tend to be much smaller 

than those of the fixed-effect model, as argued by Stanley and Doucouliagos (2017). This is 

not true in our case because the UWA coefficient values (Table 2, section c, column 7) 

closely resemble those of the fixed-effect model (Table 2, section a, column 2), along with 

similar statistical significance. The WAAP approach could generate a synthesized effect 

size for three variables (financial depth, stock market volume, stock market turnover ratio) 

plus all studies together. Therefore, we adopt the WAAP estimates as the selected synthesis 

values for the above variables (Table 2, column 9, in bold), while the random-effects 

estimates are used as the selected synthesis values for the remaining 11 variables (Table 2, 

column 3, in bold). 

Figure 3 illustrates the above-selected synthesis values in a graphical form to make 

their comparison easier. The synthesis results support the existence of impact between 

financial development and macroeconomic growth in general. However, where the link 

exists at a statistically significant level, the effects are mostly small, in an economic sense. 

In fact, the WAAP synthesis value for all studies accounts for an effect of 0.118 with 

statistical significance at the 1% level and exceeds the lowest threshold of an economically 

meaningful effect according to the criteria of Cohen (0.1) and Doucouliagos (0.104).6 In 

addition, most synthesis values by financial variable type and by publication period do not 
 

6 Cohen’s criterion is set with a zero-order correlation, which is the correlation coefficient with no 
control variables. This is somewhat strict in economics research, in which large numbers of control 
variables are usually employed in empirical studies. Thus, as the evaluation criteria of the partial 
correlation coefficient and general standards in macroeconomic research, Doucouliagos (2011; 
Table 3; p. 11) proposed PCC values of 0.104, 0.226, and 0.386 to be the lowest thresholds of small, 
medium, and large effects, respectively. By both criteria, the synthesized effect size for all studies is 
regarded as small, though. 
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reach this minimum threshold. In sum, in terms of the type of financial development, four 

variables seem to play some role (private to domestic credit, market capitalization, stock 

market volume, stock market turnover ratio).  

Two publication periods (2000 to 2004 and 2005 to 2009) also exhibit very small 

effects. This is consistent with the information presented in Figure 4, where we plot the 

estimates linking financial development with economic growth ordered chronologically. 

The captivating pattern in the figure is a very mildly declining line representing a linear 

approximation of the relationship between financial development and economic growth. In 

our primary studies, there is a substantial correlation between the publication year and the 

timespan of the analyzed data—in plain language, more recent studies employ more recent 

data and vice versa. The pattern in Figure 4, then, suggests that the impact of financial 

development on economic growth is likely to be small and rather stable over time, despite 

its very mild decline. Under such mildly declining impact of financial development on 

growth, the earlier (publication) periods might be reasonably expected to show larger 

impacts than more recent ones. In fact, the simple regression graphically presented in 

Figure 4 shows that as the average estimation year comes one year closer to the present 

moment, the effect size decreases by 0.0039 at 1% significance. Still, the above results 

might be affected by the existence of heterogeneity and publication selection bias. We 

analyze those issues in detail in the next steps. 

 

4. Publication Selection Bias 
In the second stage of our meta-analysis, we examined the possible influence of publication 

selection bias on the collected estimates and the presence of genuine empirical evidence in 

the selected literature. 

Publication selection bias is often present in research output; Ioannidis et al. (2017) 

demonstrated that, in economics alone, this phenomenon can increase the magnitude of 

estimates twofold. This type of bias might occur because papers that report estimates with 

the expected signs or conclusions are more likely to be accepted and published. For this 

reason, an examination of publication selection bias is important for meta-analysis (Stanley 

and Doucouliagos, 2012).  

As a first step, we address this issue by forming funnel plots of the reported PCCs 

(Egger et al., 1997; Stanley and Doucouliagos, 2010). The funnel plot is a scatter plot with 

the effect size (measured by PCC in our case) on the horizontal axis and the precision of the 

estimate (measured by 1/SE) on the vertical axis. In the absence of publication selection 
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bias, the effect sizes reported by independent studies vary randomly and symmetrically 

around the true effect. Moreover, according to statistical theory, the dispersion of effect 

sizes is negatively correlated with the precision of the estimate. Hence, the shape of the plot 

is symmetric and resembles an inverted funnel. In other words, if the funnel plot is not 

symmetric but skewed in a specific direction, then one should suspect a publication 

selection bias. This would hint that estimates in favor of a specific conclusion (i.e., 

estimates with the expected sign) are more frequently published. 

In Figure 5, we show the funnel plot of the estimates for all variables. At first sight, the 

PCC plot exhibits the funnel shape with a symmetric distribution. This evidence suggests 

that the analyzed literature listed in Appendix Table A1 might be free from publication 

selection bias (favoring results with the expected sign). However, a denser cumulation of 

estimates in the right part of the plot shows that positive values are somewhat over-reported, 

which suggests that publication selection bias might be in play. As the funnel plot is only a 

first-order type of assessment, we proceed with a more precise quantitative assessment. 

In the next step, we report estimates of meta-regression models, which have been 

developed to examine in a more rigorous manner publication selection bias and the 

presence of the true effect. First, we examine publication selection bias based on the fact 

that, in the presence of publication selection bias, the reported estimates are correlated with 

the standard errors (Stanley, 2005). Thus, following Stanley and Doucouliagos (2012), we 

estimate a simple regression: 

𝑡𝑡𝑘𝑘 = 𝛾𝛾0 + 𝛾𝛾1(1/𝑆𝑆𝑆𝑆𝑘𝑘) + 𝑣𝑣𝑘𝑘,       (3) 

where SEk is a standard error of the k-th estimate, and υk is the error term.  

Coefficient γ0 represents the strength of publication bias; if it differs statistically from 

zero, there is evidence of asymmetry in the funnel graph. In Panel (a) of Table 3, the 

funnel–asymmetry test (FAT; H0: γ0 = 0) shows that statistically worse estimates 
characterized by large standard errors are not linked to larger PCCs, as the H0 cannot be 

rejected. As such, the analyzed literature does not seem to contain a risk of publication 

selection bias. Even in the presence of publication bias, the mean underlying effect beyond 

publication bias can be captured by intercept γ1. Stanley and Doucouliagos (2012) proposed 

assessing its existence by testing the null hypothesis H0: γ1 = 0. The rejection of the null 

hypothesis implies the presence of genuine empirical evidence. Since 𝛾𝛾1 is the coefficient 
of precision, the test is called the precision-effect test (PET). In Panel (a) of Table 3, the 

PET shows mostly a statistically significant non-zero effect.  

Further, Stanley and Doucouliagos (2012) also suggested that an estimate of the 

publication selection–adjusted effect size can be obtained by estimating the following 
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equation (5), which has no intercept. [Note: Do you mean equation (4) rather than (5)?] It is 

a nonlinear version of the FAT–PET specification. If the null hypothesis of 𝛾𝛾1 = 0  is 

rejected, then the non-zero true effect does actually exist in the literature, and the coefficient 

𝛾𝛾1 can be regarded as its estimate. 

𝑡𝑡𝑘𝑘 = 𝛾𝛾0𝑆𝑆𝑆𝑆𝑘𝑘 + 𝛾𝛾1(1 𝑆𝑆𝑆𝑆𝑘𝑘⁄ ) + 𝑣𝑣𝑘𝑘       (4) 

The technique above is known at the precision-effect estimate with a standard error 
(PEESE) test (Stanley and Doucouliagos, 2012).7 We present the results in Panel (b) of 
Table 3. 

To test the robustness of the regression coefficients obtained from the above FAT–

PET–PEESE procedure, we estimated Eqs. (3) and (4) using the unrestricted WLS 

estimator. For the purpose of robustness, we followed Cazachevici et al. (2020) and 

Zigraiova et al. (2021) and employ the WLS estimator with bootstrapped standard errors, 

the cluster-robust WLS estimator, and the unbalanced panel estimator. In addition to these 

four estimations, we also ran an instrumental variable (IV) estimation with the inverse of 

the square root of the number of observations used as an instrument of the standard error 

because “the standard error can be endogenous if some method choices affect both the 

estimate and the standard error. Moreover, the standard error is estimated, which causes 

attenuation bias in meta-analysis” (Cazachevici et al., 2020; p. 5). A nonlinear version of 

FAT–PET specification (4) is less biased than specification (3) if a genuine empirical effect 

exists. The assessment of H0: γ1 = 0 constitutes a precision-effect estimate with a standard 
error (PEESE) test (Stanley and Doucouliagos, 2012). In Panel (b) of Table 3, we show that 

the intercept (γ1) from the PEESE equation is larger (in absolute terms) than that from the 

FAT–PET equation. Based on the FAT–PET–PEESE procedure, we should conclude that 

our meta-analyzed studies do not contain publication selection bias and demonstrate some 

economically meaningful true effects of financial development on growth. 

However, as pointed out by Bajzik et al. (2020) and Zigraiova et al. (2021), the FAT–

PET–PEESE approach implicitly assumes that publication selection bias is linearly 

proportional to the size of the standard error, which might not be practical in some cases. To 

deal with the possible nonlinear relationship between the two, some advanced techniques 

have been developed recently. For our purpose, we employed the “Top 10” approach, 

proposed by Stanley et al. (2010), who discovered that discarding 90% of the published 
 

7 We can see that the coefficient γ1 in Eq. (4) may become the estimate of the publication bias–
adjusted effect size in light of the fact that the following equation is obtained when both sides of Eq. 
(4) are multiplied by the standard error: Effect size𝑘𝑘 = 𝛾𝛾0𝑆𝑆𝑆𝑆𝑘𝑘2 + 𝛾𝛾1 + 𝑤𝑤𝑘𝑘  (4b). 
When directly estimating Eq. (4b), the WLS method with 1 𝑆𝑆𝑆𝑆𝑘𝑘2⁄  as the analytical weight is used. 
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findings greatly reduces publication selection bias and is often more efficient than 

conventional summary statistics. Further, we used the selection model developed by 

Andrews and Kasy (2019), which tests for publication selection bias using the conditional 

probability of publication as a function of a study’s results. We also adopted the endogenous 

kinked model of Bom and Rachinger (2019), which represents a piecewise linear meta-

regression of estimates of their standard errors with a kink at the cutoff value of the 

standard error below which publication selection is unlikely. Finally, we used the p-

uniform* method, introduced by van Aert and van Assen (2021), which is grounded in the 

statistical theory that the distribution of p-values is uniform conditional on the population 

effect size. We applied these four techniques to provide alternative estimates of the 

publication selection bias–corrected effect size and compared them with the WAAP and 

PEESE estimates for a robustness check. The results, presented in Table 4, demonstrate that 

publication selection bias is present in the primary studies we analyzed and that it is linked 

to the size of the standard error in a nonlinear fashion. The above results are in contrast to 

that of the FAT, whose statistical power is not exceedingly high and does not account for 

nonlinearity. As such, the results highlight the importance of a multifaceted approach to 

publication selection bias that might otherwise remain hidden. 

So far, we have analyzed the bias issue for all variables together. In order to complete 

the publication selection assessment, we also performed the FAT–PET–PEESE procedure 

for the individual indicators of financial development as well as for specific publication 

periods; we summarize the results in Table 5. The presence of publication selection bias is 

evidenced in four indicators of financial development (private to domestic credit, market 

capitalization, stock market turnover ratio, comprehensive financial development index), 

since the funnel–asymmetry test (FAT) rejects the null hypothesis of no bias in those cases. 

The first three indicators coincide with the financial development type, which seems to play 

some role, as it was presented earlier in Figure 3. Further, we detected the presence of 

publication bias in primary studies published in periods from 2000 to 2004 and 2005 to 

2009, which are also periods showing some impact. Then, the results of the PET test 

indicated the presence of genuine empirical evidence for two financial indicators (financial 

depth and stock market volume) and three publication periods (2000 to 2004, 2010 to 2014, 

and 2020 and later).  

A summary of our evidence from publication bias tests and preliminary synthesis 

indicates that publication selection bias exists in the primary studies we analyzed, but its 

propagation chiefly takes a nonlinear form. Further, we show that after we adjust for the 

publication bias, the genuine effect of the financial development on growth exists in the 
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primary literature. Finally, the impact of economic growth is small in economic terms and 

seems to decline over time at a very slow pace, hinting at its rather stable impact. 

 

5. Heterogeneity in the Results: Meta-regression Analysis 
During the synthesis of the collected estimates in Section 4, we detected a strong presence 

of heterogeneity among the studies, which was evidenced by formal testing. Therefore, in 

the final stage of our meta-analysis, we conducted a meta regression analysis (MRA) to 

explore the factors behind the heterogeneity in the selected studies.  

 

5.1 Selection of moderators via model-averaging methods 
Many potential explanatory variables have been identified in the studies we analyzed. In 

Appendix Table A2, we present a list of 40 independent meta-variables. First, naturally, 

there are indicators of financial development. Further, we list several publication periods; 

their inclusion is relevant, as the impact of financial development is shown to be mildly 

time varying. Then, there are variables that researchers believe lead to systematic 

differences in the reported empirical evidence; for that reason, they are included as controls 

among the primary empirical studies. Since there are many approaches to analyzing the 

nexus of financial development and growth, we also included groups of variables that 

account for economic development, estimation period, macroeconomic data type, 

econometric methodology, important economic and societal characteristics, and other 

relevant nuances that might explain heterogeneity in the meta-analyzed results. 

The array of factors potentially affecting heterogeneity among studies is wide, and their 

inclusion in a regression might be problematic. Most importantly, such an approach would 

disregard the problem of model uncertainty in the absence of a theoretical model. In our 

case, the indicators of financial development should certainly be included in the regression, 

but the rest of the factors are controls that widely differ depending on the specific research 

study. Further, many independent meta-variables may also cause multicollinearity. Both 

issues have been raised recently by Havranek and Sokolova (2020) and Zigraiova et al. 

(2021). We account for these two econometrical issues by implementing two model-

averaging techniques. First, we use the Bayesian model-averaging (BMA) approach 

(Ahtiainen and Vanhatalo, 2012; Havránek and Sokolová, 2020). BMA represents an 

application of Bayesian inference to provide a coherent and systematic mechanism 

minimizing uncertainty in model choice. BMA performs regressions on subsets of potential 

combinations of variables, and the likelihood of each model is given by the posterior model 
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probability (PIP). Specific variables are included in the model based on the value of the PIP 

calculated across models (Raftery et al., 1997; Eicher et al., 2011). Second, in a similar way, 

we employ the weighted-average least squares (WALS) estimator to estimate the t value of 

each independent meta-variable other than the variables needed for hypothesis testing and 

the standard error of PCCs. The WALS approach is an effective alternative to BMA because 

it performs model selection in a linear rather than an exponential way (Magnus, Powell, and 

Prüfer, 2010; De Luca and Magnus, 2011). In addition, WALS requires less-complex 

computations and is based on a transparent definition of prior ignorance. In any event, we 

employ both techniques to solve the model selection issue. 

By using the BMA and WALS approaches, we identify independent meta-variables 

(moderators) and present them in Appendix Table A3. Further, as a robustness check, we 

also present in Appendix Table A4 the set of independent meta-variables while controlling 

for publication year instead of publication period; the results presented in Appendix Tables 

A3 and A4 are in line with no material differences. We select moderators by adopting a 

policy of employing variables for which the estimates have a PIP of 0.50 or more in the 

BMA analysis and, at the same time, an absolute t value of 1.00 or more in the WALS 

estimation. By using the above techniques, we follow the approach of recent meta-studies 

to specify robust moderators in their meta-regression estimation (eg. Havránek and 

Sokolová, 2020; Anwar and Iwasaki, 2023a; Filomena and Picchio, 2023). The key result 

from this selection procedure indicates that heterogeneity in the literature is affected by only 

a small set of relevant variables used in primary studies. The selected moderators are then 

included in the MRA estimation presented in the next step.  

 

5.2 Estimation 
We employed the moderators selected in Section 5.1 and estimated the meta-regression 

model specified as: 

𝑃𝑃𝑃𝑃𝑃𝑃𝑘𝑘 = 𝛽𝛽0 + ∑ 𝛽𝛽𝑛𝑛𝑥𝑥𝑘𝑘𝑘𝑘 + 𝑒𝑒𝑘𝑘𝑁𝑁
𝑛𝑛=1 ,𝑘𝑘 = 1, 2,⋯ ,𝐾𝐾 ,    (5) 

where PCCk is the partial correlation coefficient of the k-th estimate defined earlier in 

equation (1); 𝛽𝛽0  is a constant; xkn represents the n-th independent meta-variable that 

captures relevant characteristics of the k-th PCC estimate and explains its systematic 

variation from other PCCs in the sampled literature; 𝛽𝛽 n denotes the meta-regression 
coefficient to be estimated; N is the number of independent meta-variables; and ek is the 

meta-regression disturbance term (Stanley and Jarrell, 2005). The above model makes it 

possible to relate various variables to heterogeneity in the results coming from our set of 

studies. 
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As pointed out in Iwasaki et al. (2020), there is no clear consensus among meta-

analysts as to the best way to estimate specification (5). Hence, to check the statistical 

significance of coefficient βn, we performed an MRA using the following five estimators 

that have been employed as a standard in recent meta-analysis literature: (1) the cluster-

robust weighted least squares (WLS), which clusters the collected estimates by study, 

computes robust standard errors, and is weighed by the inverse of standard error as a 

measure of estimate precision; (2) the cluster-robust WLS weighed by the degrees of 

freedom to account for sample-size differences among the studies; (3) the cluster-robust 

WLS weighed by the inverse of the number of estimates in each study to avoid the 

domination of the results by studies with large numbers of estimates; (4) the multi-level 

mixed-effects RLM estimator; and (5) the cluster-robust random-effects panel GLS 

estimator. As in de Linde Leonard et al. (2014), we report the results of either a random-

effects model or a fixed-effects model, according to the Hausman test of model 

specification, which is in line with the discussion in Feld and Heckemeyer (2011) and 

Stanley and Doucouliagos (2012). 

 

5.3 Results 
We present the MRA estimation results in Table 6. First, we focused on the indicators of 

financial development; financial depth, measured by liquid liabilities (M3) to GDP in most 

cases, is taken as a default category. Hence, the coefficients of financial development types 

in Table 6 capture their average difference from the effect size of the financial depth. Two 

variables that consistently exhibit statistically significant coefficients are both indicators 

characterizing the stock market measure of financial development. The effect size of stock 

market volume is larger than that of financial depth (default category) by about 0.1 (0.0765 

to 0.1124), depending on the estimator type. Similarly, albeit slightly smaller, the effect size 

of the stock market turnover ratio is also larger than that of financial depth by about 0.8 

(0.0726 to 0.0990), depending on the estimator type. This finding is further complemented 

by the impact of (stock) market capitalization that is larger than that of financial depth by 

0.0634, although it is statistically significant in the case of only one estimator (Cluster-

robust 

WLS [Study size]). The comprehensive financial development index exhibits a marginally 

larger impact than the default category (0.04) as well. On the other hand, the impact of bank 

credit to GDP is smaller (by 0.0700 to 0.0359) than that of financial depth. The coefficients 

of other measures are statistically insignificant, and for that reason, we do not discuss their 

economic significance. 
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In sum, the findings show general evidence of a small positive impact of financial 

development on economic growth. However, the effect is conditioned on the type of 

financial structure. The effects found for three measures related to the stock market speak in 

favor of this type of financial development that is conducive to growth; the impact is in line 

with earlier meta-evidence by Valíčková et al. (2015), who found similar evidence in 

studies published until 2012. The smaller impact of bank credit (smaller than that of the 

default category) then correlates with the notion that bank credit often serves as an 

operating source of financing and, as such, seems to be more important from a short-term 

perspective. Further, bank credit to households channels financial funds away from firms 

that could otherwise produce longer-lasting positive impact on growth; the potential process 

is via the effective interaction of R&D-related patents with finance, as suggested by Chu et 

al. (2020). On the other hand, as compared with the impact of financial depth, financing 

obtained via the stock market is perceived as being a fundamental source of long-term 

financing crucial for corporate development that underlies economic growth from a 

corporate perspective (Benczúr et al., 2019). 

Results regarding the effect of publication period reflect the earlier evidence presented 

in Figure 4. Statistically insignificant negative coefficients of negligible values in earlier 

publication periods are replaced by statistically significant negative values (about -0.07 and 

-0.05) in more recent periods. This finding indicates that more recent studies report, on 

average, smaller effects than older studies; however, these differences are below the 

economically meaningful threshold of |0.1|. Earlier studies naturally employ older data, and 

the above result might implicitly mean that the impact of financial development on growth 

declines over time. On the other hand, as shown in Appendix Table A1, several recent 

studies cover the periods of the 1960s and 1970s, as older studies do. Hence, progress in 

econometric estimation techniques—which accounts for various issues like simultaneity, 

omitted variables, or unobserved characteristics—is more likely to be behind the smaller 

effects reported in more recent studies.8 Still, if one agrees that financial development 

expands and improves globally over time, then the smaller estimates reported in recent 

studies, combined with the pattern reported in Figure 4, imply that the marginal returns 

from expanding financial development actually decline. This result is quite plausible, as it is 

in line with the standard economic principle of diminishing marginal returns. Further, the 

diminishing marginal return effect also can be related to the previous findings on the impact 
 

8 Unfortunately, we only have an OLS-related moderator (based on a sufficiently high PIP); for that 
reason, we are unable to claim that advances in econometric estimation techniques are controlled for 
by moderators. 
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of the financial structure. Arcand et al. (2015; p. 107) showed that “the marginal effect of 

financial depth on output growth becomes negative when credit to the private sector reaches 

80–100% of GDP.” This result is consistent with the “vanishing effect” of financial depth 

found earlier by Rousseau and Wachtel (2011). 

Next, we focus on ten key factors selected via the BMA and WALS model-averaging 

approaches as potentially the most important drivers of heterogeneity in results regarding 

the nexus between financial development and growth. The original set of potential 

moderators has shrunk considerably after the BMA–WALS selection procedure was 

performed, and its use allows us to avoid analyzing and reporting less-than-adequate 

variables. 

At the beginning of our analysis, we accentuated a truly worldwide approach toward 

our assessment. In terms of country coverage, the proportion of emerging markets with 

respect to countries covered by a primary study exhibits a large negative effect, both in the 

BMA and WALS models. The result suggests that the finance–growth nexus in emerging 

markets is likely to be much smaller than that in developing and developed economies, as 

reported by Ono and Iwasaki (2022). In addition, in Appendix Table A2, we illustrate our 

adoption of independent meta-variables to capture the proportions of developed, developing, 

and emerging economies with respect to total observations to control for the possible 

influence of the difference in country/region sample composition. Based on the results in 

Table 6 and Appendix Table A3, we find that the proportion does not affect substantially 

the reported estimates included in our meta-analysis. The most sensible reason for this 

finding is that primary studies subject to our meta-analysis have effectively controlled for 

region/country fixed effects. 

Further, the proportion of emerging markets covered by primary studies is by an order 

(of magnitude) smaller than the proportions of developed and developing countries (see 

Appendix Table A2). However, this particular group of countries, placed between their 

economically more- and less-developed counterparts, seems to be responsible for some 

reduction in the impact of financial development on growth. A potential source of this result 

might be rooted in the quality of political institutions, which vary across countries and are 

shown to be linked with their economic status and growth. Based on their theoretical 

approaches, Acemoglu et al. (2005) and Davis (2010) argued that political institutions act as 

mediators for and indirectly impact economic growth. While political institutions of a high 

level are usually found in developed countries, their quality varies in emerging and 

developing economies (Acemoglu and Robinson, 2012). Based on a large analysis of 

emerging and developing economies, Slesman et al. (2019) produced compelling evidence 
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that countries possessing high-quality political institutions benefit from financial 

development, while countries with low-quality political institutions do not. A non-linear 

link between economic growth and political institutions found by Slesman et al. (2019) 

indicates that financial development produces more economic growth, but only in an 

environment with good-quality political institutions; below a certain threshold, the link is 

negative. Considering this, we infer that the negative effect associated with the emerging 

market moderator might be linked to, on average, low institutional quality in emerging 

markets covered by the primary studies we meta-analyzed. 

Assessment over a longer time span in primary studies is captured by the decade 

dummy and produces a marginal but positive effect in our meta-regression. This result 

implies that when researchers employ a decade or several-year interval for estimation, they 

tend to report a somewhat larger effect. This result intuitively reflects the idea that the 

progress of financial deepening needs time to impact the real economy (Calderón and Liu, 

2003). Further, data assessment over longer periods circumvents the issue of cyclical ups 

and downs (Enders, 2008). 

Primary studies that use OLS as an estimation technique do report effects that are 

marginally larger than those of other studies. The use of estimation techniques is a standard 

characteristic considered to control for while searching for heterogeneity sources. In the 

case of our analysis, the estimation technique has some importance, but its economic 

impact should not be overrated, in any respect. Why is this so? Each analysis performed in 

a primary study usually employs large sets of aggregated data. As such, valuable tools that 

finely tune estimation techniques and control for various sources of bias might be 

unnecessarily (more) sophisticated than the standard OLS. This finding also indirectly 

infers that, in an aggregate setting, the issue of endogeneity might be overplayed, since this 

moderator’s impact is nonexistent (Appendix Table A3). The inference is also consistent 

with Shin (1987; p. 57) who argues that "aggregate equations are in general subject to less 

endogeneity” and “this issue has a significant implication for the use of aggregate data.” 

The coefficient of the real GDP moderator signals an impact larger than those of other 

studies, although the effect is rather limited in economic terms (Appendix Table A3). The 

finding is intuitively understandable, as controlling for the real GDP makes sense if one 

wants to analyze the economic growth at the end. The effects associated with similar 

measures (nominal GDP and log-transformed GDP) do not materialize at all. This result is 

not surprising, as the use of the nominal GDP usually plagues assessments of economic 

growth, since even controlling for price level does not necessarily solve the problem of the 

pace of inflation included in the nominal measure. Further, a logarithmic transformation is 
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known to produce a smaller impact by its construction. For that, the use of the real GDP 

seems to be a good and intuitive indicator, despite its low impact. 

Studies using the GDP growth rate as a control variable report effects somewhat 

smaller than those of other studies. Since macroeconomic growth is a dependent variable, 

controlling for GDP growth is important for avoiding implausible results; this approach also 

helps to circumvent the potential endogeneity problem, as discussed above.  

Primary studies that, during estimation, control for macroeconomic stability and 

investment (including capital formation) tend to report lower effects. These results make 

sense intuitively, as they go hand in hand; an economically stable environment attracts and 

provides good opportunities for investment in the economy, and investment itself is directly 

linked to the financial development via financial flows. It must be noted that the impact of 

both moderators is quite limited. On the other hand, their effect resonates well with the 

seminal findings of Bleaney (1996), who showed that good macroeconomic management is 

associated with faster growth for a given rate of investment. 

Studies controlling for the global financial crisis (GFC) tend to report effects lower 

than those of other studies. During the GFC, economic growth experienced a visible decline 

across the globe; as such, the impact of the GFC moderator should reflect such a decline. 

After all, a negative effect of the GFC on the link between financial development and 

economic growth is shown by Celik Girgin et al. (2017). Still, despite the importance of the 

GFC on economies and markets, the impact of the GFC moderator is smaller than that of 

financial development indicators; however, it is on par with the effect of the growth rate 

variable. 

 

5.4 Robustness checks 
Results reported in Section 5.3 show that the time dimension is an important issue in our 

analysis. Therefore, we further performed the MRA with a selected set of moderators where 

we control for the publication year instead of the publication period. Financial depth is 

again taken as a default category. 

Results of this alternative approach are reported in Appendix Table A5 and are 

consistent with the baseline findings. Stock market volume and the stock market turnover 

ratio exhibit positive and statistically significant coefficients with similar economic impacts 

(above the default category) that are strongest among the set of moderators. The 

comprehensive financial development index exhibits a small positive impact, as was shown 

before. 

When we control for publication year, we again obtain results supportive of the 
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previous findings. The associated statistically significant coefficients are negative, as in the 

case of publication periods, but their economic significance is much smaller. Still, they 

provide additional evidence, together with publication period controls, that the impact of 

financial development mildly declines over time. 

The rest of the moderators again exhibit similar impacts as in our baseline finding, in 

terms of both statistical and economic significance. However, some differences appear. The 

proportion of emerging markets and investment variables become statistically insignificant, 

while nominal GDP and political stability become significant. Studies controlling for the 

nominal GDP and political stability report effects that are smaller and larger, respectively, 

than those of other studies. The findings are intuitively correct, as the use of nominal GDP 

often overstates the economic outcome, and political stability is favorable for economic 

growth. The political stability result is actually in line with the evidence of Slesman et al. 

(2019), that countries with high-quality political institutions benefit from financial 

development, while countries struggling with low-quality political institutions do not. 

In summary, the key message from the MRA results reported above is that, if other 

study conditions are equal, capital market–oriented financial development plays a fair role 

with respect to economic growth as compared to other forms of finance. In this sense, the 

MRA results are highly consistent with the meta-synthesis results reported in Table 2 and 

Figure 3. Furthermore, the reported estimates are influenced by a few other study 

conditions, but their impacts are economically marginal. 

 

6. Conclusions 
In this paper, we performed a meta-analysis of 177 primary studies, and from 3561 

estimates, we summarized and assessed the impact of financial development on economic 

growth from the diverse research literature. Several decades of empirical research have 

produced a surprisingly diverse wealth of evidence that is often contradictory and 

heterogenous. The strong presence of heterogeneity among the studies was formally 

detected during the meta-synthesis. Still, our key results point to the fact that great 

heterogeneity in empirical evidence on a world scale is, in fact, driven by only a limited 

number of variables (moderators). 

We also documented the existence of publication selection bias in the extant literature 

that was often overlooked or not fully identified in previous meta-studies. The key point is 

that the publication selection bias is propagated in the literature in a nonlinear fashion that 

could be detected by the recently advanced methodology we used. 
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After adjusting for the publication bias, we show that the primary literature does 

contain a genuine effect of financial development on growth. The key message is that the 

finance–growth impact is small in economic terms and declines over time. However, its 

decline is so mild that the effect can be regarded as quite stable.  

The effect of financial development also varies somewhat among different financial 

variables. We present evidence that finance channeled via capital markets seems to be more 

beneficial for economic growth than finance provided in the form of private credit. The 

impact of publication periods is rather marginal. Other characteristics we control for 

produce negligible impact in economic terms. The above results are robust with respect to 

our checks. 

In summary, we grasp a small but positive general effect of financial development on 

economic growth. The results obtained from the meta-synthesis match those of the meta-

regression analysis and correction for publication selection bias. The world-scale positive 

impact of finance goes against arguments about the damaging role of financial development 

and is in line with the century-old theoretical foundations favoring a positive role of finance 

on growth. 
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Figure 1. Forest plot of 177 worldwide studies of the finance–growth nexus

Note: The box plot in this figure is comprised of the lower adjacent value (the left adjacent line), the 25th percentile (the left hinge of the box), the 
median (the line in the box), the 75th percentile (the right hinge of the box), and the upper adjacent value (the right adjacent line). Appendix Table A1 
lists the 177 studies that appear in this figure. 
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K Mean Median S.D. Max. Min. Kurtosis Skewness

All studies 3561 0.045 0.052 0.155 0.787 -0.688 5.775 0.105 17.513 ***

By financial variable type

Financial depth 594 0.043 0.057 0.151 0.787 -0.391 5.317 0.622 6.995 ***

Private credit to GDP 1203 0.024 0.031 0.140 0.631 -0.636 5.525 -0.161 5.977 ***

Bank credit to GDP 389 0.015 0.053 0.193 0.579 -0.688 4.239 -0.651 1.572 ***

Private credit to domestic credit 125 0.081 0.077 0.147 0.683 -0.475 7.136 0.544 6.161 ***

Market capitalization 317 0.074 0.076 0.131 0.566 -0.380 4.600 0.211 10.096 ***

Stock market volume 229 0.112 0.098 0.181 0.663 -0.669 6.924 -0.030 9.378 ***

Stock market turnover ratio 191 0.138 0.125 0.152 0.769 -0.476 5.269 0.127 12.536 ***

Comprehensive financial development index 265 0.044 0.018 0.140 0.743 -0.250 8.261 1.581 5.116 ***

Other financial development indices 248 0.016 0.000 0.136 0.615 -0.505 6.777 0.952 1.796 *

By publication period

Publications from 2000 to 2004 421 0.087 0.087 0.123 0.501 -0.268 3.284 0.018 14.523 ***

Publications from 2005 to 2009 624 0.068 0.087 0.165 0.743 -0.688 4.816 -0.041 10.304 ***

Publications from 2010 to 2014 780 0.059 0.063 0.172 0.787 -0.669 6.075 0.440 9.624 ***

Publications from 2015 to 2019 998 0.017 0.038 0.159 0.769 -0.636 4.896 -0.417 3.306 ***

Publications from 2020 and later 738 0.027 0.014 0.126 0.683 -0.678 8.578 0.881 5.821 ***

Note: ***: Null hypothesis that the mean is zero is rejected at the 1% level; *: at the 10% level.

t- testa

Table 1. Descriptive statistics of the partial correlation coefficients and t -test of collected estimates by financial variable type and publication period



(a) All studies (b) By financial variable type (c) By publication period

Note: The vertical axis is the kernel density. The horizontal axis is the partial correlation coefficient of the collected estimates. See Table 1 for the descriptive statistics of the collected estimates.

Figure 2. Kernel density estimation of collected estimates
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I 2 statisticc H 2 statisticd

All studies 3561 0.040 *** 0.045 *** 44555.10 *** 92.26 12.91 0.040 *** 12 0.118 *** 0.047 0.135
(59.98) (17.84) (0.00) (16.96) (3.66)

By financial variable type

Financial depth 594 0.055 *** 0.044 *** 9804.05 *** 91.95 12.41 0.055 *** 8 0.044 0.047 0.214
(32.46) (7.23) (0.00) (7.98) (0.84)

Private credit to GDP 1203 0.023 *** 0.024 *** 12545.42 *** 91.42 11.65 0.023 *** 0 - 0.045 0.073
(21.31) (6.34) (0.00) (6.59) (-)

Bank credit to GDP 389 0.027 *** 0.015 6495.56 *** 94.18 17.19 0.027 *** 0 - 0.059 0.065
(12.07) (1.62) (0.00) (2.95) (-)

Private credit to domestic credit 125 0.050 *** 0.077 *** 1267.87 *** 90.64 10.68 0.050 0 - 0.048 0.178
(13.19) (5.99) (0.00) (4.13) (-)

Market capitalization 317 0.063 *** 0.070 *** 2243.86 *** 86.93 7.65 0.063 *** 0 - 0.052 0.225
(24.88) (9.63) (0.00) (9.34) (-)

Stock market volume 229 0.113 *** 0.112 *** 2677.16 *** 93.92 16.46 0.113 *** 87 0.106 *** 0.043 0.743
(42.23) (10.10) (0.00) (12.32) (8.56)

Stock market turnover ratio 191 0.106 *** 0.133 *** 1164.30 *** 87.34 7.90 0.106 *** 42 0.087 *** 0.070 0.326
(29.83) (12.47) (0.00) (12.05) (8.92)

Comprehensive financial development index 265 0.022 *** 0.043 *** 3956.47 *** 93.63 15.70 0.022 *** 0 - 0.042 0.073
(10.39) (5.01) (0.00) (2.68) (-)

Other financial development indices 248 0.020 *** 0.015 * 2723.23 *** 88.72 8.86 0.020 ** 0 - 0.047 0.061
(6.88) (1.76) (0.00) (2.07) (-)

By publication period

Publications from 2000 to 2004 421 0.064 *** 0.080 *** 2418.62 *** 83.26 5.98 0.064 *** 0 - 0.047 0.273
(27.13) (13.60) (0.00) (11.30) (-)

Publications from 2005 to 2009 624 0.049 *** 0.066 *** 6675.93 *** 90.68 10.73 0.049 *** 0 - 0.048 0.172
(28.52) (11.15) (0.00) (8.71) (-)

Publications from 2010 to 2014 780 0.077 *** 0.061 *** 12554.28 *** 92.91 14.10 0.077 *** 0 - 0.049 0.351
(48.51) (9.96) (0.00) (12.08) (-)

Publications from 2015 to 2019 998 0.019 *** 0.017 *** 13309.44 *** 93.63 15.71 0.046 *** 0 - 0.046 0.169
(15.76) (3.39) (0.00) (4.31) (-)

Publications from 2020 and later 738 0.029 *** 0.028 *** 8542.52 *** 91.35 11.56 0.029 *** 0 - 0.042 0.103
(22.39) (6.06) (0.00) (6.58) (-)

Notes:  ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Selected synthesis values are emphasized in bold.
a Null hypothesis: The synthesized effect size is zero. 
b Null hypothesis: Effect sizes are homogeneous.
c Ranging between 0 and 100%, with larger scores indicating heterogeneity
d Takes zero in the case of homogeneity
e Synthesis method advocated by Stanley and Doucouliagos (2017) and Stanley et al. (2017)
f Denotes the number of estimates with a statistical power of 0.80 or more, which is computed in reference to the UWA of all collected estimates

Table 2. Synthesis of collected estimates

(b) Heterogeneity test and measures

Number 
of 

estimates      
(K )

Fixed-effect 
model　　　　　　
　　　(z value)a

Random-effects 
model　　　　　　
　　　(z value)a

Cochran Q  test 
of homogeneity

(p value)b

(a) Traditional synthesis (c) Unrestricted weighted least squares average (UWA)

UWA of all 
estimates　　　

　　　　(t 
value)a,e

Number of the 
adequately 
powered 
estimatesf

WAAP (weighted 
average of the 

adequately 
powered 

estimates)　　　

　　　　(t 
value)a

Median S.E.            
of estimates

Median 
statistical 

power



Figure 3. Illustrated comparison of synthesis results
Notes: This figure illustrates the selected synthesized values reported in Table 2. Synthesized values in parentheses are not statistically 
significantly different from zero.
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Figure 4. Chronological order of partial correlation coefficients by publication year
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Note: The solid line indicates the WAAP synthesis value for all studies reported in Table 2.
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(a) FAT–PET test (Equation: t = γ 0+γ 1(1/SE )+v )

Estimator

Model

Intercept (FAT: H0: γ 0 = 0) 0.2597 0.2597 0.2597 0.2512 0.5353
(0.197) (0.218) (0.480) (0.562) (0.170)

1/SE  (PET: H0: γ 1 = 0) 0.0308 *** 0.0308 *** 0.0308 0.0312 0.0187 ***

(0.010) (0.011) (0.023) (0.025) (0.007)

K 3561 3561 3561 3561 3561

R 2 0.0081 0.0081 0.0081 0.0081 0.0070

(b) PEESE approach (Equation: t = γ 0SE +γ 1(1/SE )+v )

Estimator

Model

SE 2.6563 ** 2.6563 * 2.6563 3.9819 -19.8926 ***

(1.356) (1.463) (3.653) (2.938) (3.670)

1/SE  (H0: γ 1 = 0) 0.0360 *** 0.0360 *** 0.0360 *** 0.0578 *** 0.1162 ***

(0.036) (0.006) (0.013) (0.008) (0.012)

K 3561 3561 3561 3561 3561

R 2 0.0757 0.0757 0.0757 - -

a Hausman test: χ 2 = 11.21, p = 0.0008

Notes: Figures in parentheses beneath the regression coefficients are standard errors. Models [3], [4], and [8] report standard errors clustered 
by study. Models [5] and [10] use the inverse of the square root of the number of observations used as an instrument of the standard error. *** 
and ** denote statistical significance at the 1% and 5% levels, respectively.

IV

[5]

IV

[10] 

 WLS  with 
bootstrapped 

standard errors

[2]

 WLS  with 
bootstrapped 

standard errors

[7]

Unrestricted 
WLS

Cluster-robust          
WLS

Random-effects 
panel ML

[6] [8] [9] 

Table 3. Meta-regression analysis of publication selection: All studies

Unrestricted 
WLS

Cluster-robust          
WLS

Cluster-robust 
fixed-effects 
panel LSDV

[1] [3] [4] a



Method

Model

Publication selection bias–corrected effect size 0.0409 *** 0.0150 * 0.0308 *** 0.0359 ***

(0.008) (0.008) (0.006) (0.001)

K 356 3561 3561 3561
Notes: Figures in parentheses are standard errors. *** denotes that the coefficient is statistically significantly different from zero at the 1% level.
a Arithmetic average of the top 10% most precise estimates (Stanley et al., 2010)
b Test for publication selection bias using the conditional probability of publication as a function of a study’s results (Andrews and Kasy, 2019)

d Method based on the statistical theory that the distribution of p -values is uniform conditional on the population effect size (van Aert and van 
Assen, 2021)

Table 4. Alternative estimates of publication selection bias–corrected effect size

Top 10a Selection modelb Endogeneous 
kinked modelc p -uniform*d

c Piecewise linear meta-regression of estimates on their standard errors, with a kink at the cutoff value of the standard error below which 
publication selection bias is unlikely (Bom and Rachinger, 2019)

[1] [2] [3] [4]



Funnel-asymmetry test 
(FAT)                               

(H0: γ 0 = 0)

Precision-effect test 
(PET)　　　　　　　　　　　

　(H0: γ 1 = 0)

Precision-effect estimate 
with standard error 

(PEESE)                                
(H0: γ 1 = 0)b

All studies 3561 Not rejected Rejected
Rejected         

　　　　　　　　(0.0360/0.1
162)

By financial variable type

Financial depth 594 Not rejected Rejected
Rejected         

　　　　　　　　(0.0689/0.1
743)

Private credit to GDP 1203 Not rejected Not rejected
Rejected         

　　　　　　　　(0.0218/0.1
243)

Bank credit to GDP 389 Not rejected Not rejected Not rejected

Private credit to domestic credit 125 Rejected Not rejected Not rejected

Market capitalization 317 Rejected Not rejected
Rejected         

　　　　　　　　(0.0517/0.1
076)

Stock market volume 229 Not rejected Rejected
Rejected         

　　　　　　　　(0.1133/0.2
370)

Stock market turnover ratio 191 Rejected Not rejected
Rejected         

　　　　　　　　(0.0849/0.2
376)

Comprehensive financial development inde 265 Rejected Not rejected Not rejected

Other financial development indices 248 Not rejected Not rejected Not rejected

By publication period

Publications from 2000 to 2004 421 Rejected Rejected
Rejected         

　　　　　　　　(0.0149/0.2
273)

Publications from 2005 to 2009 624 Rejected Not rejected
Rejected         

　　　　　　　　(0.0398/0.1
137)

Publications from 2010 to 2014 780 Not rejected Rejected
Rejected         

　　　　　　　　(0.0986/0.1
107)

Publications from 2015 to 2019 998 Not rejected Not rejected
Rejected         

　　　　　　　　(0.0209/0.0
263)

Publications from 2020 and later 738 Not rejected Rejected
Rejected         

　　　　　　　　(0.0309/0.1
873)

Notes:
a The null hypothesis is rejected when three or more models show a statistically significant estimate. Otherwise not rejected.

Table 5. Summary of publication selection bias test

Number of 
estimates      

(K )

Test resultsa

b Figures in parentheses are PSB-adjusted estimates. If two estimates are reported, the left and right figures denote the minimum and maximum 
estimates, respectively. 



Estimator (Analytical weight in brackets)a

Meta-independent variable (Default)/Model

Financial variable type (Financial depth)

Private credit to GDP -0.0026 -0.0029 0.0107 -0.0039 -0.0037
(0.020) (0.016) (0.022) (0.014) (0.014)

Bank credit to GDP -0.0058 0.0004 -0.0700 * -0.0359 * -0.0357
(0.027) (0.023) (0.041) (0.022) (0.022)

Private credit to domestic credit 0.0064 -0.0078 -0.0242 0.0020 0.0020
(0.026) (0.026) (0.042) (0.024) (0.024)

Market capitalization 0.0476 0.0436 0.0634 ** 0.0349 0.0350
(0.030) (0.030) (0.032) (0.030) (0.030)

Stock market volume 0.0997 *** 0.0958 *** 0.0765 ** 0.1120 *** 0.1124 ***

(0.030) (0.030) (0.032) (0.027) (0.027)

Stock market turnover ratio 0.0990 *** 0.0876 *** 0.0726 ** 0.0785 ** 0.0786 **

(0.028) (0.028) (0.030) (0.035) (0.036)

Comprehensive financial development index 0.0085 -0.0071 0.0493 0.0409 ** 0.0416 **

(0.026) (0.022) (0.041) (0.019) (0.020)

Other financial development index -0.0285 -0.0291 0.0060 -0.0193 -0.0193
(0.031) (0.034) (0.033) (0.022) (0.022)

Publication period (Publications from 2000 to 2004)

Publications from 2005 to 2009 0.0064 0.0062 -0.0164 -0.0218 -0.0220
(0.021) (0.018) (0.034) (0.026) (0.027)

Publications from 2010 to 2014 0.0102 0.0125 -0.0132 -0.0111 -0.0107
(0.026) (0.027) (0.034) (0.031) (0.031)

Publications from 2015 to 2019 -0.0179 -0.0138 -0.0716 ** -0.0678 *** -0.0685 ***

(0.022) (0.020) (0.034) (0.025) (0.026)

Publications from 2020 and later 0.0184 0.0288 -0.0582 * -0.0470 * -0.0499 *

(0.021) (0.020) (0.034) (0.028) (0.029)

Selected moderators

Proportion of emerging markets -0.0931 * -0.0968 ** -0.0863 -0.0355 -0.0316
(0.051) (0.047) (0.079) (0.070) (0.073)

Decade 0.0480 *** 0.0449 *** 0.0147 0.0396 ** 0.0425 **

(0.016) (0.017) (0.021) (0.018) (0.019)

OLS 0.0377 ** 0.0363 * 0.0613 * 0.0207 *** 0.0200 **

(0.018) (0.019) (0.032) (0.008) (0.008)

Real GDP 0.0346 0.0243 0.0844 ** 0.0387 * 0.0357 *

(0.034) (0.034) (0.038) (0.022) (0.021)

Growth rate -0.0503 *** -0.0444 *** -0.0359 -0.0467 ** -0.0481 ***

(0.017) (0.016) (0.024) (0.019) (0.019)

Macroeconomic stability -0.0293 -0.0445 ** -0.0707 ** -0.0186 ** -0.0181 **

(0.021) (0.020) (0.028) (0.009) (0.008)

Political stability 0.0374 0.0382 0.0026 0.0229 0.0229
(0.027) (0.025) (0.034) (0.014) (0.014)

Trade openness -0.0095 0.0001 0.0247 -0.0028 -0.0029
(0.019) (0.018) (0.030) (0.010) (0.009)

Investment -0.0281 * -0.0285 -0.0424 ** -0.0138 -0.0123
(0.017) (0.017) (0.021) (0.013) (0.013)

Financial crisis -0.0427 ** -0.0549 *** -0.0260 -0.0054 -0.0041
(0.018) (0.018) (0.026) (0.015) (0.015)

SE -0.46856 -0.60368 -0.94633 ** -0.11349 -0.09500
(0.3677) (0.4310) (0.4491) (0.2521) (0.2541)

Intercept 0.10174 *** 0.10633 *** 0.18791 *** 0.12456 *** 0.12396 ***

(0.0298) (0.0295) (0.0341) (0.0262) (0.0271)

K 3561 3561 3561 3561 3561

R 2 0.141 0.156 0.189 - 0.111

a Precision: inverse of standard error; Sample size: degree of freedom; Study size: inverse of number of reported estimates
b Hausman test: χ 2 =  26.47, p = 0.1176

Notes: Figures in parentheses beneath the regression coefficients are robust standard errors. ***, **, and * denote statistical significance at the 1%, 5%, 
and 10% levels, respectively. See Appendix Table A2 for definitions and descriptive statistics of the meta-independent variables. Selected moderators 
denote meta-independent variables with a PIP of 0.50 or more in the Bayesian model averaging (BMA) estimation and with a t  value of 1.00 or more in 
the weighted-average least squares (WALS) estimation as reported in Appendix Table A3. Estimation results with the publication year instead of the 
dummy variables of the publication period for robustness check are reported in Appendix Tables A4 and A5.

[1] [2] [3] [4] [5] b

Table 6. Meta-regression analysis with selected moderators

Cluster-robust     
WLS              

[Precision]

Cluster-robust     
WLS                      

[Sample size]

Cluster-robust     
WLS                      

[Study size]

Multilevel 
mixed-effects 

RML

Cluster-robust 
random-effects 

panel GLS



(a) Worldwide studies versus regional/single-country studies (b) Worldwide studies versus region-specific studies

Note: The vertical axis is the kernel density. The horizontal axis is the partial correlation coefficient of reported estimates.

Appendix Figure A1. Distribution of partial correlation coefficients of reported estimates in the finance-growth literature by study type
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1 Beck et al. (2000) 77 1960 1995    8

2 Benhabib and Spiegel (2000) 70 1965 1985    20

3 Levine et al. (2000) 74 1961 1995    18

4 Rousseau and Wachtel (2000) 47 1980 1995    19

5 Bekaert et al. (2001) 30 1980 1997    105

6 Reisen and Soto (2001) 44 1986 1997   8

7 Edison et al. (2002) 57 1980 2000  2

8 Jalilian and Kirpatrick (2002) 42 1991 2000   4

9 Rousseau and Wachtel (2002) 84 1960 1995   9

10 Fuchs-Schündeln and Funke (2003) 72 1975 2000  15

11 Graff (2003) 93 1970 1990  4

12 Guloglu (2003) 43 1970 1994     16

13 Hermes and Lensink (2003) 67 1970 1995  6

14 Rousseau (2003) 17 1850 1997  4

15 Wachtel (2003) 80 1960 1995  3

16 Andres et al. (2004) 21 1961 1993      60

17 Beck and Levine (2004) 40 1976 1998   54

18 Berger et al. (2004) 28 1993 2000   20

19 Garretsen et al. (2004) 43 1976 1993  1

20 Rioja and Valev (2004a) 74 1961 1995    19

21 Rioja and Valev (2004b) 74 1961 1995      26

22 Bekaert et al. (2005) 95 1980 1997    8

23 Fink et al. (2005) 11 1990 2001     19

24 Graff (2005) 93 1960 1990  4

25 Hahn (2005) 21 1971 2000    4

26 Jalilian and Kirkpatrick (2005) 42 1990 1999  2

27 Bandyopadhyay (2006) 17 1964 1993     12

28 Demetriades and Law (2006) 24 1978 2000    54

29 Dreher (2006) 76 1970 2000   2

30 Graff and Karmann (2006) 90 1950 2000  10

31 Loayza and Ranciere (2006) 75 1960 2000  24

32 Padoan and Mariani (2006) 42 1960 2001       18

No.

Appendix Table A1. List of 177 selected studies of financial development and economic growth for meta-analysis 

Number of 
collected 
estimates

Estimation perioda

Author(s) (Publication year)
Number of 

target 
countries

Financial variable type



33 Shen and Lee (2006) 48 1976 2001      97

34 Tang (2006) 14 1981 2000       36

35 Apergis et al. (2007) 65 1975 2000    9

36 Kemal et al. (2007) 19 1974 2001      12

37 Ketteni et al. (2007) 74 1961 1995  3

38 Liang and Reichert (2007) 25 1980 2003   8

39 Ahlin and Pang (2008) 71 1960 2000  14

40 Ahmed et al. (2008) 3 1971 2000   12

41 Cuadro-Sáez and García-Herrero (2008) 143 1991 2001  24

42 Dawson (2008) 44 1974 2001  6

43 Honig (2008) 122 1970 2005    18

44 Aghion et al. (2009) 83 1960 2000  29

45 Ahmad (2009) 35 1970 2003   2

46 Akimov et al. (2009) 26 1989 2004    16

47 Cooray (2009) 35 1992 2003      20

48 Fink et al. (2009) 27 1996 2000      36

49 Giedeman and Compton (2009) 75 1960 1995    12

50 Giuliano and Ruiz-Arranz (2009) 73 1975 2000    6

51 Lee and Chang (2009) 37 1970 2002  1

52 Mukerji (2009) 60 1960 1999  3

53 Rousseau and Yilmazkuday (2009) 84 1960 2004  27

54 Saci et al. (2009) 30 1988 2001     24

55 Yay and Oktayer (2009) 21 1975 2006   52

56 Bangake and Eggoh (2010) 25 1960 2006       12

57 Choong et al. (2010) 32 1988 2002   23

58 Dawson (2010) 29 1960 2002  3

59 Dufrenot et al. (2010) 26 1980 2006    12

60 Hwang et al. (2010) 20 1991 2004  1

61 Lartey (2010) 74 1961 1995  4

62 Leitão (2010) 31 1980 2006   6

63 Andini (2011) 71 1960 1995    72

64 Azman-Saini and Smith (2011) 51 1981 2005    4

65 Bangake and Eggoh (2011) 71 1960 2004    12

66 Compton and Giedeman (2011) 88 1970 2004     40

67 Hassan et al. (2011) 50 1980 2005     8

68 Hassan et al. (2011) 20 1980 2007    12

69 Kose et al. (2011) 84 1975 2004   14

70 Lartey and Farka (2011) 134 1970 2003  5

71 Rousseau and Wachtel (2011) 84 1960 2004   30

72 Yilmazkuday (2011) 84 1965 2004  8

73 Andersen et al. (2012) 88 1975 2009    48

74 Bettin and Zazzaro (2012) 66 1970 2005    24

75 Bordo and Rousseau (2012) 17 1880 2004  20

76 Gantman and Dabos (2012) 98 1961 2005  15



77 Kim et al. (2012) 63 1960 2007   40

78 Masoud and Hardaker (2012) 42 1995 2006     28

79 Tayebi (2012) 43 1996 2005  1

80 Aizenman et al. (2013) 98 1990 2010  10

81 Akisik (2013) 51 1997 2009   12

82 Gantman and Dabos (2013) 111 1961 2009  4

83 Mercan and Gocer (2013) 5 1989 2010  1

84 Narayan and Narayan (2013) 65 1995 2011    6

85 Asghar and Hussain (2014) 15 1978 2012  1

86 Ayouni et al. (2014) 54 1985 2008       12

87 Beck et al. (2014) 77 1980 2007  36

88 Cheng et al. (2014) 30 1976 2005    54

89 Gambocorta et al. (2014) 41 1991 2011   8

90 Kunieda et al. (2014) 109 1985 2009   48

91 Law and Singh (2014) 87 1980 2010    21

92 Mhadhbi (2014) 84 1973 2012    27

93 Ngare et al. (2014) 36 1980 2010      48

94 Owen and Temesvary (2014) 75 1995 2010  2

95 Rajabi and Muhammad (2014) 10 1990 2009   30

96 Rodriguez (2014) 39 1960 2000  18

97 Arcand et al. (2015) 88 1960 2010  13

98 Beitenlechner et al. (2015) 74 1960 2011   12

99 Brüeckner and Carneiro (2015) 175 1980 2010   10

100 Ductor and Grechyna (2015) 101 1970 2010    11

101 Samargandi et al. (2015) 52 1980 2008  36

102 Capelle-Blancard and Lebonne (2016) 24 1970 2008   8

103 Chowdhury (2016) 33 1979 2011    8

104 Doumbia (2016) 22 1975 2009    6

105 Ishtiaq et al. (2016) 113 1974 2013   12

106 Seven and Yetkiner (2016) 146 1991 2011    24

107 Zhang et al. (2016) 49 1998 2011   46

108 Hamdi et al. (2017) 143 2006 2013  12

109 Prochniak and Wasiak (2017) 34 1993 2013    12

110 Rodriguez (2017) 123 1970 2010  32

111 Williams (2017) 78 1982 2011    27

112 Zou and Wang (2017) 156 1980 2011   10

113 Alexiou et al. (2018) 34 1998 2014  20

114 Das et al. (2018) 43 2000 2014  12

115 Hino (2018) 60 1980 2014       24

116 Lajili and Gilles (2018) 108 1984 2008  12

117 Lee and Kim (2018) 87 1966 2010  2

118 Lee and Lin (2018) 50 1984 2014  2

119 Oro and Alagidede (2018) 30 2006 2015  6

120 Rapp and Udoieva (2018) 32 1994 2013       30



121 Shen et al. (2018) 48 1988 2014      108

122 Benczur et al. (2019) 21 1990 2014    130

123 Bernier and Plouffe (2019) 23 1996 2014   10

124 Botev et al. (2019) 128 1995 2012    6

125 Braun et al. (2019) 150 1978 2012  28

126 Gaies et al. (2019) 66 1972 2011  54

127 Guru and Yadav (2019) 4 1993 2014      11

128 Hamdaoui and Maktouf (2019) 49 1980 2010  7

129 Inekwe et al. (2019) 45 1987 2014  2

130 Jalili et al. (2019) 31 1980 2015  2

131 Jarrett et al. (2019) 30 1980 2016  3

132 Khalid and Marasco (2019) 134 1989 2017  56

133 Khan et al. (2019) 193 1990 2017   10

134 Mollaahmetoglu and Akcali (2019) 15 2003 2016   2

135 Neanidis (2019) 79 1973 2013  18

136 Nguyen et al. (2019) 62 1980 2011    14

137 Slesman et al. (2019) 77 1970 2010        84

138 Sobiech (2019) 61 1970 2010    6

139 Williams (2019) 81 1970 2014    44

140 Yang (2019) 47 1970 2016     8

141 Younsi and Nafla (2019) 22 1993 2015   8

142 Bangake and Eggoh (2020) 60 1985 2015     16

143 Belazreg and Mtar (2020) 27 2001 2016  1

144 Bucci et al. (2020) 44 1995 2011  10

145 Cao and Kang (2020) 33 2000 2015    12

146 Chu (2020) 99 1971 2015  48

147 De la Cruz (2020) 99 1961 2010  10

148 Demetriades and Rewilak (2020) 102 1998 2017  8

149 Gaies et al. (2020) 72 1972 2011  60

150 Khurshid et al. (2020) 58 1988 2014   6

151 Polemis et al. (2020) 40 1970 2014   4

152 Ramirez-Rondan et al. (2020) 80 1970 2015  33

153 Sugiyanto and Yolanda (2020) 73 1991 2015     16

154 Cheng et al. (2021) 72 2000 2015  25

155 Ghosh et al. (2021) 57 2008 2017     30

156 Khan et al. (2021) 10 1990 2016  4

157 Mtar and Belazreg (2021) 27 2001 2016  1

158 Raghutla and Chittedi (2021) 5 2000 2016  1

159 Raheem et al. (2021) 70 1996 2017     16

160 Song et al. (2021) 120 2000 2019  7

161 Sturn and Epstein (2021) 120 1965 2009  32

162 Swamy and Dharani (2021) 7 1983 2013    32

163 Uzar (2021) 7 2001 2017  2

164 Van et al. (2021) 124 2004 2015   16



165 Wahidin et al. (2021) 44 1990 2017  15

166 Ye et al. (2021) 81 1980 2015    42

167 Ahmed et al. (2022) 138 1980 2020  2

168 Boikos et al. (2022) 81 1973 2005  66

169 Cavallaro and Villani (2022) 111 1995 2017  4

170 Cheng and Hou (2022) 48 1971 2015   6

171 Hsu and Pereira (2022) 76 1980 2015  27

172 Karadam and Ocal (2022) 82 1970 2010   4

173 Liu et al. (2022) 113 1990 2013  80

174 Nguyen et al. (2022) 22 1980 2020        14

175 Purewai and Haini (2022) 24 1980 2017   16

176 Selvasundaram et al. (2022) 5 1980 2019    28

177 Kassi et al. (2023) 123 1990 2017     44
Notes: The supplement provides detailed bibliographic information of the selected research works. The estimation period may differ depending on the target countries.



Mean Median S.D.

Financial depth 1 = if financial variable is financial depth, 0 = otherwise 0.167 0 0.373

Private credit to GDP 1 = if financial variable is private credit to GDP, 0 = otherwise 0.338 0 0.473

Bank credit to GDP 1 = if financial variable is bank credit to GDP, 0 = otherwise 0.109 0 0.312

Private credit to domestic credit 1 = if financial variable is private credit to domestic credit, 0 = otherwise 0.035 0 0.184

Market capitalization 1 = if financial variable is market capitalization, 0 = otherwise 0.089 0 0.285

Stock market volume 1 = if financial variable is stock market volume, 0 = otherwise 0.064 0 0.245

Stock market turnover ratio 1 = if financial variable is stock market turnover ratio, 0 = otherwise 0.054 0 0.225

Comprehensive financial development index 1 = if financial variable is comprehensive financial development index, 0 = 
otherwise

0.074 0 0.262

Other financial development indices 1 = if financial variable other than the above eight variables is used, 0 = otherwise 0.070 0 0.255

Publications from 2000 to 2004 1 = if publication year is during the period from 2000 to 2004, 0 = otherwise 0.118 0 0.323

Publications from 2005 to 2009 1 = if publication year is during the period from 2005 to 2009, 0 = otherwise 0.175 0 0.380

Publications from 2010 to 2014 1 = if publication year is during the period from 2010 to 2014, 0 = otherwise 0.219 0 0.414

Publications from 2015 to 2019 1 = if publication year is during the period from 2015 to 2019, 0 = otherwise 0.280 0 0.449

Publications from 2020 and later 1 = if publication year is in 2020 or later, 0 = otherwise 0.207 0 0.405

Publication year Years of publication 2013.675 2014 6.369

Number of target countries Total number of target countries 54.410 48 34.607

Proportion of developed economies Proportion of developed economies in the total number of target countries 0.350 0.283 0.338

Proportion of developing economies Proportion of developing economies in the total number of target countries 0.578 0.650 0.358

Proportion of emerging markets Proportion of emerging markets in the total number of target countries 0.072 0 0.150

Average year of estimation Average year of estimation period 1992.665 1992.5 10.100

Length of estimation Years of estimation period 29.261 29 11.257

Decade 1 = if decade or several-year interval data is used for estimation, 0 = otherwise 0.398 0 0.490

Yearly 1 = if yearly data is used for estimation, 0 = otherwise 0.602 1 0.490

Non-OLS 1 = if an estimator other than OLS is used for estimation, 0 = otherwise 0.787 1 0.409

OLS 1 = if OLS estimator is used for estimation, 0 = otherwise 0.213 0 0.409

Control of endogeneity 1 = if endogeneity between growth and financial variables is controlled for, 0 = 
otherwise

0.086 0 0.281

GDP car capita 1 = if the unit of the growth variable is real GDP per capita, 0 = otherwise 0.911 1 0.284

Real GDP 1 = if the unit of the growth variable is real GDP, 0 = otherwise 0.083 0 0.276

Nominal GDP 1 = if the unit of the growth variable is nominal GDP, 0 = otherwise 0.006 0 0.075

Log transformation 1 = if the growth variable is log transformed, 0 = otherwise 0.260 0 0.439

Growth rate 1 = if the growth variable is the growth rate, 0 = otherwise 0.671 1 0.470

Lagged 1 = if the financial variable is lagged, 0 = otherwise 0.103 0 0.304

Macroeconomic stability 1 = if estimation simultaneously controls for macroeconomic stability, 0 = otherwise 0.569 1 0.495

Political stability 1 = if estimation simultaneously controls for political stability, 0 = otherwise 0.052 0 0.222

Trade openness 1 = if estimation simultaneously controls for trade openness, 0 = otherwise 0.600 1 0.490

Initial condition 1 = if estimation simultaneously controls for the initial condition, 0 = otherwise 0.404 0 0.491

Human capital 1 = if estimation simultaneously controls for human capital, 0 = otherwise 0.140 0 0.347

Investment 1 = if estimation simultaneously controls for investment including capital formation, 
0 = otherwise

0.406 0 0.491

Education 1 = if estimation simultaneously controls for education level, 0 = otherwise 0.505 1 0.500

Institutional quality 1 = if estimation simultaneously controls for institutional quality, 0 = otherwise 0.131 0 0.337

Financial crisis 1 = if estimation simultaneously controls for financial crisis, 0 = otherwise 0.102 0 0.303

SE Standard error of partial correlation coefficient 0.053 0.047 0.026

Note: The variables of financial depth, publications from 2000 to 2004, proportion of developed economies, yearly, non-OLS, and GDP per capita are default categories.

Appendix Table A2. Names, definitions, and descriptive statistics of meta-independent variables

Variable name Definition
Descriptive statistics



Estimator

Coef. S.E. t PIP Coef. S.E. t

Focus regressors

Private credit to GDP 0.0013 0.0079 0.17 1.00 0.0001 0.0078 0.02

Bank credit to GDP -0.0044 0.0100 -0.44 1.00 -0.0049 0.0099 -0.49

Private credit to domestic credit 0.0257 0.0146 1.76 1.00 0.0260 0.0145 1.80

Market capitalization 0.0595 0.0112 5.31 1.00 0.0628 0.0108 5.80

Stock market volume 0.0991 0.0119 8.30 1.00 0.0990 0.0118 8.41

Stock market turnover ratio 0.1093 0.0130 8.42 1.00 0.1079 0.0127 8.52

Comprehensive financial development index 0.0228 0.0119 1.92 1.00 0.0227 0.0116 1.95

Other financial development indices -0.0223 0.0128 -1.75 1.00 -0.0167 0.0124 -1.35

Publications from 2005 to 2009 0.0015 0.0100 0.15 1.00 -0.0038 0.0100 -0.38

Publications from 2010 to 2014 -0.0044 0.0103 -0.43 1.00 -0.0122 0.0104 -1.17

Publications from 2015 to 2019 -0.0266 0.0105 -2.54 1.00 -0.0356 0.0121 -2.95

Publications from 2020 and later -0.0005 0.0123 -0.04 1.00 -0.0094 0.0136 -0.69

SE -0.2626 0.1223 -2.15 1.00 -0.2514 0.1242 -2.02

Auxiliary regressors

Number of target countries 0.0000 0.0000 -0.05 0.02 -0.0001 0.0001 -1.23

Proportion of developing economies 0.0008 0.0036 0.21 0.06 0.0112 0.0078 1.45

Proportion of emerging markets -0.0949 0.0210 -4.52 1.00 -0.0669 0.0202 -3.31

Average year of estimation 0.0000 0.0002 0.10 0.04 0.0002 0.0005 0.50

Length of estimation 0.0003 0.0004 0.71 0.39 0.0008 0.0004 2.23

Decade 0.0478 0.0072 6.60 1.00 0.0381 0.0064 5.97

OLS 0.0320 0.0068 4.74 1.00 0.0254 0.0064 3.96

Control of endogeneity 0.0001 0.0014 0.04 0.02 -0.0013 0.0094 -0.14

Real GDP 0.0342 0.0128 2.67 0.94 0.0283 0.0094 3.02

Nominal GDP -0.0442 0.0532 -0.83 0.46 -0.0648 0.0336 -1.93

Log transformation -0.0030 0.0093 -0.33 0.12 -0.0099 0.0128 -0.77

Growth rate -0.0552 0.0103 -5.36 1.00 -0.0546 0.0125 -4.35

Lagged -0.0030 0.0082 -0.37 0.15 -0.0203 0.0087 -2.32

Macroeconomic stability -0.0102 0.0113 -0.90 0.50 -0.0175 0.0056 -3.16

Political stability 0.0226 0.0193 1.17 0.64 0.0370 0.0113 3.28

Trade openness -0.0124 0.0112 -1.11 0.60 -0.0100 0.0057 -1.76

Initial condition 0.0024 0.0057 0.42 0.18 0.0137 0.0056 2.45

Human capital -0.0002 0.0019 -0.10 0.02 -0.0054 0.0084 -0.65

Investment -0.0242 0.0061 -3.97 0.99 -0.0183 0.0055 -3.30

Education 0.0000 0.0007 -0.01 0.02 -0.0026 0.0052 -0.49

Institutional quality -0.0003 0.0024 -0.14 0.03 -0.0096 0.0076 -1.26

Financial crisis -0.0324 0.0122 -2.67 0.94 -0.0229 0.0091 -2.51

K 3561 3561
Notes: See Appendix Table A2 for the definitions and descriptive statistics of meta-independent variables. The estimate of the intercept is omitted. S.E. 
and PIP denote standard errors and posterior inclusion probability, respectively. In Model [1], the variables from private credit to GDP to publication in 
2020 or later as well as standard errors of partial correlation coefficients (SE ) are included in the estimation as focus regressors. Therefore, the PIP of 
these key variables is 1.00. 

Appendix Table A3. Meta-regression analysis of model uncertainty and multicollinearity for the selection of 
moderators

Bayesian model averaging Weighted-average least squares

Meta-independent variables/Model
[1] [2]



Estimator

Coef. S.E. t PIP Coef. S.E. t

Focus regressors

Private credit to GDP 0.0013 0.0079 0.16 1.00 -0.0007 0.0078 -0.09

Bank credit to GDP -0.0054 0.0101 -0.54 1.00 -0.0081 0.0099 -0.82

Private credit to domestic credit 0.0246 0.0146 1.68 1.00 0.0242 0.0145 1.67

Market capitalization 0.0590 0.0112 5.27 1.00 0.0602 0.0108 5.60

Stock market volume 0.0960 0.0120 8.00 1.00 0.0953 0.0118 8.09

Stock market turnover ratio 0.1073 0.0130 8.22 1.00 0.1035 0.0127 8.17

Comprehensive financial development index 0.0285 0.0117 2.43 1.00 0.0279 0.0113 2.47

Other financial development indices -0.0112 0.0126 -0.89 1.00 -0.0105 0.0123 -0.85

Publication year -0.0021 0.0008 -2.59 1.00 -0.0025 0.0007 -3.68

SE -0.1864 0.1216 -1.53 1.00 -0.1869 0.1228 -1.52

Auxiliary regressors

Number of target countries 0.0000 0.0000 -0.01 0.02 -0.0001 0.0001 -0.95

Proportion of developing economies 0.0007 0.0034 0.20 0.06 0.0088 0.0078 1.13

Proportion of emerging markets -0.0843 0.0233 -3.62 0.99 -0.0625 0.0198 -3.15

Average year of estimation 0.0003 0.0006 0.46 0.21 0.0007 0.0005 1.45

Length of estimation 0.0007 0.0006 1.27 0.73 0.0012 0.0004 3.04

Decade 0.0435 0.0074 5.88 1.00 0.0352 0.0063 5.63

OLS 0.0326 0.0067 4.90 1.00 0.0255 0.0063 4.03

Control of endogeneity 0.0000 0.0013 0.00 0.02 -0.0036 0.0093 -0.39

Real GDP 0.0352 0.0123 2.87 0.95 0.0263 0.0093 2.83

Nominal GDP -0.0555 0.0562 -0.99 0.55 -0.0653 0.0327 -2.00

Log transformation -0.0037 0.0105 -0.35 0.14 -0.0086 0.0127 -0.68

Growth rate -0.0581 0.0111 -5.22 1.00 -0.0579 0.0125 -4.62

Lagged -0.0063 0.0116 -0.55 0.27 -0.0219 0.0086 -2.55

Macroeconomic stability -0.0091 0.0106 -0.86 0.47 -0.0167 0.0056 -2.96

Political stability 0.0181 0.0188 0.96 0.54 0.0338 0.0108 3.15

Trade openness -0.0093 0.0102 -0.92 0.51 -0.0079 0.0059 -1.35

Initial condition 0.0022 0.0055 0.40 0.16 0.0129 0.0057 2.27

Human capital -0.0001 0.0016 -0.07 0.02 0.0021 0.0087 0.24

Investment -0.0229 0.0062 -3.71 0.99 -0.0205 0.0055 -3.75

Education 0.0000 0.0007 0.00 0.02 -0.0008 0.0055 -0.14

Institutional quality -0.0003 0.0024 -0.14 0.03 -0.0088 0.0076 -1.16

Financial crisis -0.0109 0.0136 -0.80 0.44 -0.0160 0.0092 -1.75

K 3561 3561
Notes: See Appendix Table A2 for the definitions and descriptive statistics of meta-independent variables. The estimate of the intercept is omitted. S.E. 
and PIP denote standard errors and posterior inclusion probability, respectively. In Model [1], the variables from private credit to GDP to publication in 
2020 or later as well as standard errors of partial correlation coefficients (SE ) are included in the estimation as focus regressors. Therefore, the PIP of 
these key variables is 1.00. 

Appendix Table A4. Meta-regression analysis of model uncertainty and multicollinearity for the selection of 
moderators: Estimation with publication year for robustness check

Bayesian model averaging Weighted-average least squares

Meta-independent variables/Model
[1] [2]



Estimator (Analytical weight in brackets)a

Meta-independent variable (Default)/Model

Financial variable type (Financial depth)

Private credit to GDP -0.0065 -0.0066 0.0092 -0.0040 -0.0038
(0.020) (0.017) (0.023) (0.013) (0.014)

Bank credit to GDP -0.0040 0.0083 -0.0667 -0.0352 -0.0351
(0.028) (0.026) (0.043) (0.022) (0.022)

Private credit to domestic credit 0.0042 -0.0103 -0.0204 0.0024 0.0023
(0.026) (0.024) (0.041) (0.024) (0.024)

Market capitalization 0.0450 0.0418 0.0456 0.0352 0.0353
(0.031) (0.031) (0.032) (0.030) (0.030)

Stock market volume 0.0919 *** 0.0867 *** 0.0620 ** 0.1120 *** 0.1124 ***

(0.029) (0.028) (0.030) (0.027) (0.027)

Stock market turnover ratio 0.0945 *** 0.0847 *** 0.0657 ** 0.0789 ** 0.0790 **

(0.028) (0.027) (0.031) (0.035) (0.036)

Comprehensive financial development index 0.0116 -0.0103 0.0570 0.0421 ** 0.0425 **

(0.027) (0.024) (0.044) (0.019) (0.020)

Other financial development indices -0.0192 -0.0223 -0.0005 -0.0187 -0.0190
(0.031) (0.030) (0.033) (0.022) (0.022)

Publication period

Publication year -0.0018 -0.0015 -0.0051 *** -0.0042 *** -0.0043 ***

(0.001) (0.001) (0.002) (0.001) (0.001)

Selected moderators

Proportion of emerging markets -0.0723 -0.0775 -0.0835 -0.0287 -0.0258
(0.053) (0.050) (0.082) (0.071) (0.074)

Length of estimation 0.0011 0.0014 0.0008 0.0009 * 0.0010
(0.001) (0.001) (0.001) (0.001) (0.001)

Decade 0.0382 ** 0.0326 * 0.0036 0.0313 * 0.0349 *

(0.018) (0.018) (0.023) (0.019) (0.019)

OLS 0.0353 * 0.0306 0.0628 * 0.0203 *** 0.0196 **

(0.019) (0.021) (0.033) (0.008) (0.008)

Real GDP 0.0467 0.0446 0.1022 ** 0.0408 * 0.0371 *

(0.031) (0.029) (0.040) (0.023) (0.022)

Nominal GDP -0.0899 *** -0.0695 *** -0.1171 *** -0.1347 *** -0.1394 ***

(0.025) (0.025) (0.029) (0.025) (0.025)

Growth rate -0.0562 *** -0.0526 *** -0.0515 ** -0.0539 *** -0.0553 ***

(0.016) (0.016) (0.024) (0.019) (0.019)

Political stability 0.0411 * 0.0447 ** 0.0061 0.0219 0.0220
(0.024) (0.021) (0.035) (0.014) (0.014)

Trade openness -0.0194 -0.0151 -0.0079 -0.0125 -0.0123
(0.015) (0.016) (0.022) (0.009) (0.009)

Investment -0.0243 -0.0215 -0.0307 -0.0161 -0.0148
(0.015) (0.016) (0.022) (0.013) (0.013)

SE -0.17124 -0.22647 -0.65668 -0.04682 -0.03041
(0.3573) (0.3980) (0.4513) (0.2499) (0.2524)

Intercept 3.72308 2.99488 10.45378 *** 8.47657 *** 8.64636 ***

(2.4919) (2.6578) (3.4782) (2.5952) (2.6887)

K 3561 3561 3561 3561 3561

R 2 0.132 0.130 0.168 - 0.117

a Precision: inverse of the standard error; Sample size: degree of freedom; Study size: inverse of the number of reported estimates
b Hausman test: χ 2 =  19.63, p = 0.3539

Notes: Figures in parentheses beneath the regression coefficients are robust standard errors. ***, **, and * denote statistical significance at the 1%, 5%, and 
10% levels, respectively. See Appendix Table A2 for definitions and descriptive statistics of the meta-independent variables. Selected moderators denote meta-
independent variables with a PIP of 0.50 or more in the Bayesian model averaging (BMA) estimation and with a t  value of 1.00 or more in the weighted-
average least squares (WALS) estimation, as reported in Appendix Table A3. 

Appendix Table A5. Meta-regression analysis with selected moderators: Estimation with publication year for 
robustness check

Cluster-robust     
WLS              

[Precision]

Cluster-robust     
WLS                      

[Sample size]

Cluster-robust     
WLS                      

[Study size]

Multilevel 
mixed-effects 

RML

Cluster-robust 
random-effects 

panel GLS

[1] [2] [3] [4] [5] b
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