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1 Introduction 

Whether financial development and liberalization contribute to economic growth has long 

been a subject of debate among economists. Schumpeter (1911) claimed that credit 

extended to the entrepreneur for purposes of innovation forms an element of economic 

development. This shows that when banks advance financial intermediary functions, they 

contribute to economic growth. On the other hand, Robinson (1952) argued that financial 

development reacts passively to economic growth because economic growth increases 

demand for financial services. Classic studies arguing that the development of financial 

systems promotes economic growth as proposed by Schumpeter (1911) include Gurley 

and Shaw (1955), Goldsmith (1969), and Hicks (1969). 

There are also diverse views on whether financial liberalization promotes economic 

growth. McKinnon (1973) and Shaw (1973) claimed that finance provided at artificially 

low interest rates is unnecessary because it introduces distortions in the financial system. 

Such distortions cause the inefficient allocation of resources by decreasing savings and 

preventing capital accumulation. If market mechanisms allow interest rates to adjust 

freely, entrepreneurs would have incentives to invest in projects that promise high yields. 

They both argued that financial liberalization contributes to economic growth on the basis 

of this viewpoint. In contrast, Van Wijnbergen (1983) examined whether high interest 

rates on time deposits in developing countries increase production and economic growth, 

including the unorganized money market (curbmarket) in the model. The results suggest 

that the relationship between high interest rates on time deposits and economic growth or 

output increase is inconclusive. Therefore, the arguments of McKinnon (1973) and Shaw 

(1973) are not necessarily applicable to developing countries. Specifically, if households 

shift their portfolios from the curbmarket to bank deposits in developing countries as bank 

deposit interest rates rise, the funds that banks are able to lend will decrease because of 

their need to hold more reserve deposits. Rising interest rates result in decreased 

investment and production. This implies that financial liberalization does not necessarily 

promote economic growth. 

In addition to the above debates, Stiglitz (2000) argued that an increase in the 

frequency of financial crises is closely related to financial liberalization. This argument 

also suggests that financial liberalization does not necessarily contribute to economic 

growth. 

So, what kinds of conclusions can we derive from empirical research on the 

relationship between financial development/liberalization and economic growth in 
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European emerging markets and advanced economies? Prior to their economic system 

transition, European emerging markets had planned economies, in which the banking 

system consisted of central banks and state-owned banks under central bank control, and 

they provided loans only in accordance with state plans. Their transition to market 

economies resulted in the liberalization of their banking systems, accompanied by the 

establishment of privately owned banks and the privatization of state-owned banks 

(Iwasaki and Uegaki, 2017). However, have financial development and liberalization 

contributed to economic growth after European emerging markets adopted market 

economies? As argued in the third section below, conclusions on this topic are diverse, 

and a unified conclusion has not been reached. On the other hand, although European 

advanced economies have highly developed financial systems, due to the lack of prior 

meta-analysis regarding European advanced economies, it is impossible to conclude 

whether financial development has promoted economic growth. Accordingly, this paper 

aims to derive a conclusion regarding the relationship between financial 

development/liberalization and economic growth in European emerging markets and 

advanced economies through a meta-analysis of previous studies. 

The contributions of this study to the existing literature are as follows. First, it is the 

first study to employ meta-analysis to examine whether financial development and 

liberalization promote economic growth in European emerging markets. In particular, this 

study investigates the finance-growth nexus in the initial stage of the transition to a market 

economy. Second, it is the first study to perform meta-analysis to discuss whether 

financial development and liberalization promote economic growth in European 

advanced economies. While numerous studies examine this topic regarding European 

advanced economies, no unified conclusions have been derived. This study will provide 

a conclusion on this topic, employing meta-analysis. Third, this is the first meta-analysis 

that investigates the differences in the degree to which finance promotes economic growth 

between European emerging markets and European advanced economies. Comparing 

them, this paper suggests the possibility that factors such as regulation and supervision of 

the financial sector, banks’ abilities to identify promising projects, banks’ abilities to 

monitor business enterprises, and banks’ advisory capabilities vis-a-vis borrower firms 

can lead to differences in economic growth. This implies the importance of the above-

mentioned perspectives in financial research. 

Meta-synthesis of 893 estimates extracted from 45 previous studies strongly 

suggested that financial development and liberalization in European emerging markets 

has a positive effect on their economic growth and that the effect size varies considerably, 
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depending on the countries studied, the estimation period, and the field studied. 

Furthermore, we also found that the synthesized effect size of European emerging markets 

was smaller than that of European advanced economies. However, results from meta-

regression analysis (MRA) and test for publication selection bias show that some 

synthesis results cannot be reproduced when literature heterogeneity and publication 

selection bias are taken into consideration. Further research would be required in order to 

determine the causal relationship between finance and growth in Europe. 

The remainder of this paper is structured as follows. The next section discusses 

banking system reforms in European emerging markets and advanced economies and 

introduces four characteristic examples of banking reforms in European emerging 

markets. The third section overviews previous studies and proposes a series of hypotheses 

regarding financial development/liberalization and economic growth. The fourth section 

discusses the methodologies of literature review and meta-analysis. The fifth section 

overviews the literature subject to the meta-analysis. The sixth section conducts meta-

synthesis of the extracted estimates. The seventh section performs MRA of heterogeneity 

among studies. The eighth section tests for publication selection bias. Lastly, the ninth 

section summarizes major findings and concludes the paper. 

 

2 Banking System Reforms in European Advanced Economies and 
European Emerging Markets 

Before conducting the meta-analysis, the first subsection of this section discusses banking 

system reforms toward the creation of a single market in European advanced economies, 

and then the second subsection overviews banking system reforms and the state of bank 

lending in European emerging markets. Because transition to a market economy 

constitutes a substantial systemic change, the discussion below will be centered on 

European emerging markets. 

2.1 Banking system reforms toward the creation of a single market in European 

advanced economies 

On December 15, 1989, the European Council adopted the Second Council Directive on 

the coordination of laws, regulations, and administrative provisions relating to the taking 

up and pursuit of business of credit institutions (89/646/EEC). The main details of this 

directive are as follows. First, it established a minimum capital requirement for banks of 

5 million ECU. It also permitted banks to operate anywhere in the European Community 
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with a single license. That is, after obtaining a banking license in any country in the 

European Community, a bank could open a branch in another country of the European 

Community without a new license in that country. The country that issued the banking 

license would be responsible for banking supervision. Furthermore, it also permitted 

banks in the European Community to engage in investment banking as well as 

commercial banking. This was followed by the issue of the Council Directive on credit 

institutions’ own funds (89/299/EEC) and the Council Directive on a solvency ratio for 

credit institutions (89/647/EEC). In 2000, they were finally consolidated into the 

Directive of the European Parliament and of the Council relating to the taking up and 

pursuit of the business of credit institutions (2000/12/EC). 

As for capital movements, the fourth directive on the liberalization of capital 

movements (88/361/EEC) was adopted on June 24, 1988, and capital movements in the 

European Community were fully liberalized in July 1990 based on it. 

Here, let us survey bank lending relative to GDP in the European advanced 

economies. According to the International Financial Statistics of the IMF, the ratio of 

depository corporations, domestic claims, and claims on other sectors to the nominal GDP 

in the eurozone as a whole rose from 112% in 2001 to 145% in 2007. The real GDP index 

as well rose from 91.0 in 2001 to 102.1 in 2007. These data imply that there is a positive 

correlation between financial development and economic growth. 

2.2 Banking system reforms and bank lending in European emerging markets 

Next we overview banking system reforms and bank lending in European emerging 

markets. 

In a socialist planned economy, banks played only a passive role and did not function 

as voluntary financial intermediates between savers and investors (Schmieding, 1993). 

The financial system basically served an accounting function of totaling funds allocated 

to businesses as decided by the authorities, and banks merely distributed funds in 

accordance with state plans (EBRD, 1998). The state bank was in charge of overall control 

of the payment and credit system and was the sole provider of loans to enterprises. Loans 

could be given for short-term coverage of current expenditures and inventories and for 

long-term investment finance. Sometimes the latter function was carried out by a separate 

entity, a state investment or development bank. This socialist financial system was 

referred to as a monobank, or one-tier, banking system. Since there were no capital 

markets and credit markets in a planned economy, interest rates were fixed by the 

authorities (Barisitz, 2007a). 
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The transition from a planned economy to a market economy required transformation 

from the one-tier banking system to a two-tier banking system, in which the central bank 

comprised Tier 1, and Tier 2 consisted of commercial banks. In the case of the Soviet 

Union, the development of a two-tier banking system began in 1987 (Johnson, 2000; 

Barisitz, 2007a; Aivazian et al., 2011).1  Based on a July 1987 decree by the Central 

Committee of the Communist Party of the Soviet Union and the Council of Ministers of 

the Soviet Union, the state bank (Gosbank) and the Construction Bank were split into a 

new organization consisting of the national bank and three new state-owned banks in 

January 1988: the Promstroibank (the Bank of Industrial Construction), the 

Agroprombank (the Agricultural Bank), and the Zhilsotsbank (the Bank of Residential 

Construction). Furthermore, the Vneshtorgbank (the Foreign Trade Bank) was 

reorganized into the Vnesheconombank (the Bank for Development and Foreign 

Economic Affairs) and the Sberkassa (the Labor Savings Bank) into the Sberbank (the 

Savings Bank). The May 26, 1988, Law on Cooperatives permitted the establishment of 

cooperative banks, and a September 1, 1988, decree by the Council of Ministers 

authorized the establishment of joint-stock banks.2 Moreover, a March 1989 decree by 

the Council of Ministers identified profit as the basis of banking activities, as an indicator 

of the efficiency of a state-owned bank’s activities.3 This process suggests that a two-tier 

banking system had been established in the Soviet Union in 1989. 

As for socialist countries other than the Soviet Union, Yugoslavia transferred to a 

two-tier banking system in the 1960s, Hungary in 1987, Poland in 1989, and 

Czechoslovakia in 1990 (Barisitz, 2007a). 

Reform of the banking sector in the transition to a market economy was conducted 

based on policy recommendations from the International Monetary Fund and the World 

Bank. This so-called Washington consensus on transition in the banking sector demanded 

the separation of commercial banking functions from the central bank, the abolition of 

currency-exchange restrictions, the liberalization of interest rates, the reorganization and 

                                                        
1 The Decree of the CPSU Central Committee and the USSR Ministerial Council of July 17, 1987, 

on improving the country’s banking system and strengthening their impact on enhancing the 

effectiveness of the economy, No. 821 
2 The Act of the USSR of May 26, 1988, on cooperatives in the USSR, No. 8998-XI; the Decree 

of the USSR Ministerial Council of September 1, 1988, on the approval of the statute of the 

Gosbank of the USSR, No. 1061  
3 The Decree of the USSR Ministerial Council of March 31, 1989, on the transition of specialized 

banks of the USSR to be fully self-supporting and self-financing, No. 280 
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privatization of state-owned banks, and market entry by privately owned banks. At the 

same time, the government was required to ensure the soundness of the banking sector 

and supervise banking activities (Fries and Taci, 2001). 

2.2.1 Financial development/liberalization and economic growth: Four types 

Panel (a) of Figure 1 depicts bank lending relative to GDP on the horizontal axis and the 

European Bank for Reconstruction and Development (EBRD) index for banking reform 

and interest rate liberalization (hereafter, the banking reform index) on the vertical. While 

at first, the banking reform index reflected classification into four ranges of 1 through 4, 

beginning in 1997, plus and minus signs were added to indicate borderline figures. In 

accordance with the description on the EBRD’s website, a plus sign was used to add 0.33 

to the index and a minus sign to subtract 0.33 from the index in the following figures.4 

As can be seen in Panel (a) of Figure 1, the banking reform index and bank lending 

relative to GDP are positively correlated, for the most part. Specifically, Hungary’s 

banking reform index of 4 and bank lending relative to GDP of 65.6% both represent 

relatively high levels, while Belarus’s banking reform index of 1 and bank lending 

relative to GDP of 17.0% both are relatively low. On the other hand, Albania’s bank 

lending relative to GDP is high at 54.0%, whereas its banking reform index remains low 

at 2. In contrast, in Estonia, Latvia, and Lithuania, bank lending relative to GDP is low at 

28.7%, 13.9%, and 12.8% respectively, while their respective banking reform indices are 

relatively high at 3.33, 3, and 3. 

Panel (b) of Figure 1 depicts bank lending relative to GDP and the banking reform 

index in 2007. While bank lending relative to GDP and the banking reform index both 

were low in Azerbaijan, Armenia, Kyrgyzstan, Georgia, Belarus, Macedonia, and Russia, 

bank lending relative to GDP was quite high in the Baltics. While the correlation 

coefficient between bank lending relative to GDP and the banking reform index was 0.40 

in 1997, it was 0.76 in 2007, which suggests the correlation between the two indicators 

had strengthened. 

Subsequent sections will overview banking sector reforms in the following countries: 

Hungary, where the banking reform index and bank lending relative to GDP both are high; 

Belarus, where the banking reform index and bank lending relative to GDP both are low; 

Albania, where the banking reform index is low but bank lending relative to GDP is high; 

and the Baltics, where the banking reform index is high but bank lending relative to GDP 

is low. 

                                                        
4 https://www.ebrd.com/transition-indicators-history 
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2.2.2 Hungary 

Hungary’s commercial banking law enacted in January 1992 stipulated that banks’ capital 

adequacy ratios must satisfy Basel standards (EBRD, 1996). It also required that the 

government’s share of stock ownership in all commercial banks must be lower than 25% 

by 1997 (Hasan and Marton, 2003). However, large-scale state-owned banks were 

temporarily exempted from the application of Basel standards (EBRD, 1996). While 15–

28% of bank loans were nonperforming in 1992, this was due mainly to loans provided 

to state-owned enterprises during the years through 1989. In 1993, the government 

exchanged nonperforming loans for government bonds. As a result, nonperforming loans 

at 14 banks were exchanged for government bonds amounting to 105 billion forints in 

face value. This measure enabled them to remove the nonperforming loans from their 

balance sheets. Furthermore, the government injected a total of 360 billion forints in 

capital—equivalent to about 8% of the 1994 GDP—into banks, mainly during the years 

1992–1994 (Hasan and Marton, 2003). As a result, by the end of 1994, all large banks 

had capital adequacy ratios of more than 8% (EBRD, 1997). After nonperforming loans 

were eliminated from their balance sheets and their capital was increased, the 

privatization of state-owned banks advanced in 1995–1996. While at the end of 1994, 

state-owned banks (those in which the government held more than 50% of stock) 

accounted for 62.8% of total bank assets, by the end of 1996, this figure fell to 16.3%. As 

of the end of 1997, the number of banks in which foreign capital held more than 50% of 

stock reached 30 out of Hungary’s 41 banks (EBRD, 1999). 

In 2001, in preparation for EU accession, Hungary abolished restrictions on capital 

movements and declared the forint to be convertible, as well as enacting a new central 

bank law that fully conformed to EU standards (National Bank of Hungary, 2002). 

As reviewed above, during the first half of the 1990s, the Hungarian government 

eliminated nonperforming loans from the balance sheets of existing banks and increased 

their capital; it then attempted to improve its laws and systems in preparation for EU 

membership. 

2.2.3 Belarus 

While Belarus implemented reforms toward a market economy in the initial period after 

independence, the Belarussian government shifted away from its prior policies of reform 

and began to strengthen the economic involvement of presidential decrees and directives 

after Alexander Lukashenko was inaugurated as President in 1994 (Barisitz, 2007a; 

Barisitz, 2007b). The government demanded that not only commercial banks but even the 
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Belarus People’s Bank (the central bank) provide loans to sectors such as agriculture and 

residential construction (EBRD, 1996). Many such loans became nonperforming, 

worsening the financial state of banks (Barisitz, 2007a). Former Soviet special-purpose 

banks were considered nonprofit organizations with a social obligation to contribute to 

economic development (Barisitz, 2007a). Belarussian presidential decree No. 209 of May 

24, 1996, increased the government’s ownership stake in banks handling national 

programs. As a result, the government’s stake increased, for example, from 17% to 39% 

in Belpromstroibank and from 18% to 48% in Priorbank (Barisitz, 2007a). While state-

owned banks (those in which the government held more than 50% of stock) accounted 

for 55.2% of total bank assets at the end of 1997, this figure rose to 76.5% by the end of 

2007 (EBRD, 2003; EBRD, 2008). 

In 1998, the Belarussian government dismissed the members of the central bank 

board of governors and placed it under government supervision (EBRD, 1998). 

Furthermore, presidential decree No. 152 of March 20, 1998, restricted decision-making 

on economic, fiscal, and monetary policy by the Belarus People’s Bank. 

Investment relative to GDP in Belarus began to rise sharply after bottoming out in 

2002, reaching more than 40% in 2010. One of the main reasons for this was directed 

lending provided by state-owned banks (Miksjuk et al., 2015).5 The Development Bank 

of the Republic of Belarus, established in June 2011, was expected to make direct lending 

more transparent (EBRD, 2012). While directed lending accounted for about 50% of the 

total bank lending in 2013–2014, it had fallen to just over 30% as of April 2018 (IMF, 

2019). 

Belarus was able to achieve comparatively high economic growth rates while the 

economy of its neighbor, Russia, was strong. However, it continued to extend lending that 

could be described as a legacy of a planned economy. 

2.2.4 Albania 

While Albania’s real GDP shrank by 7.2% in 1992, it grew by roughly 9% in each of the 

years from 1993 to 1996. Its GDP growth rate was high among transitioning economies, 

and the economic conditions were favorable. At the same time, factors such as 

contractionary monetary policy, regulatory deficiencies, large-scale inflows of foreign 

                                                        
5 While Miksjuk et al. (2015) referred to this as “state program lending,” here we will use the 

more commonly used term directed lending. Directed lending refers to lending provided through 

banks to specific state-owned enterprises under advantageous terms, as directed by the 

government or financial authorities. 
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capital, and a weak central government facilitated Ponzi schemes (Bezemer, 2001). The 

Ponzi schemes collapsed in 1997, and as a result, real GDP growth in that year was -

10.9%.6 Bank lending relative to GDP rose sharply to 54% in 1997 from 37% in the 

previous year, precipitated in part by the contraction of the GDP that year. Lending to the 

private sector accounted for only 3.8% of GDP in 1997, as most of the lending was 

provided to the public sector and state-owned enterprises. According to the annual report 

of the Albanian Central Bank, about 91% of lending was extended to the government in 

1999 (Bank of Albania, 2000). 

As of 1997, banks in Albania numbered just nine, of which three were state owned. 

At the end of 1997, the share of total assets of state-owned banks accounted for 89.9% of 

all banks, and the ratio of nonperforming loans reached 91.3% (EBRD, 1998). Banks 

were under powerful political pressure in transitioning economies to ensure the survival 

of major state-owned enterprises (EBRD, 1998), and Albania has been no exception. 

The nonperforming loan ratio of the Savings Bank was 87.7% at the end of 2000, 

which stood out from other banks. Among other banks, the rate of the Italian-Albanian 

Bank was 8.9%, but the rest had rates of less than 2% (Bank of Albania, 2001). At the end 

of 2001, the ratio of nonperforming loans at the Savings Bank fell substantially to 7.3% 

(Bank of Albania, 2002). This could be a result of the write-off of large amounts of 

nonperforming loans in preparation for the Savings Bank’s privatization in September 

2001 (although the privatization at that time was unsuccessful). 

Privatization of state-owned banks and foreign capital participation began around 

2000. In June 2000, the National Commercial Bank, the second-largest state-owned bank 

in Albania by assets, was privatized (EBRD, 2000). In 2004, the Savings Bank, the 

nation’s largest bank, was sold to the Raiffeisen Group, which finished the privatization 

of all state-owned banks. Because the Savings Bank had not previously extended loans to 

the private sector, lending to the private sector was expected to increase after that (EBRD, 

2004). As of 2008, 15 of the 16 banks in Albania had some foreign capital investment, 

and at the end of 2007, foreign banks (those in which foreign investors held more than 

50% of stock) accounted for 94.2% of total bank assets (EBRD, 2008). According to the 

International Monetary Fund, bank lending relative to GDP and lending to the private 

sector relative to GDP stood at 58.1% and 33.0% as of 2017, respectively. 

A new banking law was enacted in June 2007 to strengthen bank supervision, which 

brought the country’s legislation closer to that of the EU (EBRD, 2007). 

                                                        
6 Individual investment amounts totaled USD 1 billion (EBRD, 1998). 



10 
 

To recapitulate, although at first reforms of the banking sector did not show 

substantial progress in Albania and most of lending by state-owned banks to the public 

sector became nonperforming, the privatization of state-owned banks later advanced, and 

lending to the private sector increased considerably. 

2.2.5 The Baltics 

Each of the Baltic states experienced a banking crisis: Estonia in 1992, and Latvia and 

Lithuania in 1995. Estonia’s banking crisis was caused by the freezing of the assets of 

Estonian banks held in Moscow and the depletion of low-interest loans provided by the 

Estonian Central Bank. The shortage of liquidity ultimately triggered the crisis. The total 

assets of the affected banks accounted for about 40% of the total assets of all Estonian 

banks. After the crisis, the Estonian Central Bank revised its bank licensing and 

strengthened supervision. As a result, in mid-1993, the number of banks in the nation 

decreased from 43 to 23 (Fleming et al., 1996).  

Latvia’s crisis was caused by a decrease in opportunities for highly profitable trade 

finance as well as banking corruption and bankruptcy, particularly Bank Baltija. The crisis 

was triggered because Latvia’s Central Bank required banks to undergo auditing in 

accordance with international accounting standards. Banks that could not satisfy the 

Latvian Central Bank’s demands were declared insolvent. The total assets of insolvent 

banks accounted for about 40% of the total assets of all banks in the nation. Following 

the crisis, a new commercial banking law was enacted in October 1995, and regulation 

and supervision were strengthened. The number of banks in Latvia fell to 39, as the 

banking licenses of 25 institutions were revoked (Fleming et al., 1996). 

The cause of the banking crisis in Lithuania was, as in Latvia, a decrease in 

opportunities for highly profitable trade finance, along with loans to the agricultural and 

energy sectors extended by state-owned banks and privately owned banks under pressure 

by the Lithuanian government, which later became nonperforming. While Innovation 

Bank and Litimpex Bank sought a merger beginning in summer 1995 in order to address 

the decrease in revenue, inspection of both banks by the Lithuanian Central Bank 

uncovered financial reporting violations at both. Runs on both banks erupted when the 

inspection reports were leaked to the media (Fleming et al., 1996). While Innovation Bank 

was liquidated in 1997, Litimpex Bank later resumed operations (EBRD, 1997). 

Next, let us review the situations in each of the Baltic states after the financial crisis. 

In Estonia, the regulatory capital adequacy ratio increased in October 1997 from 8% to 

10% (EBRD, 1997). After 1997, the nation no longer had any state-owned banks in which 
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the government held more than 50% of stock (EBRD, 1998). While Optiva Bank was 

renationalized after bankruptcy in 1998, it was privatized again in June 2000, so that the 

nation’s ratio of state-owned banks fell to zero once again (EBRD, 2003). While 

nonresidents held 40% of capital in Estonian banks as of April 1994 (EBRD, 1997), this 

percentage rose to 55.5% at the end of 1998 and 85.7% at the end of 2003 (Bank of 

Estonia, 2004). Furthermore, in preparation for EU accession, the Estonian government 

eliminated restrictions on capital movement in 2001 (EBRD, 2001) and established an 

integrated financial sector supervisory agency to oversee banking, securities, and 

insurance in 2002 (EBRD, 2002). 

In Latvia, 38% of stock in Unibanka, the nation’s largest state-owned bank, was sold 

to the private sector in 1996. Moreover, 25% of stock in the Latvian Savings Bank was 

sold through public offerings in 1997 (EBRD, 1997). As a result, while state-owned banks 

(those in which the government held more than 50% of stock) accounted for 25% of total 

bank assets in Latvia in 1997, this figure stood at 8.5% in 1998, falling to 4.1% in 2003 

(EBRD, 1997; EBRD, 2004). Foreign banks (those in which foreign investors held more 

than 50% of stock) accounted for 15 of Latvia’s total of 32 banks at the end of 1997, 

whereas their proportion increased to 12 of 19 banks at the end of 2002 (EBRD, 2003). 

Furthermore, a comprehensive financial supervision law was passed in 2000; in response, 

the unified Financial and Capital Market Commission began supervising banks, 

brokerages, insurers, and other financial institutions in 2001 (EBRD, 2001). 

Although the percentage of total Lithuanian bank assets held by state-owned banks 

stood at 48.8% at the end of 1997, which is higher than those of the other Baltic states 

(EBRD, 1998), it fell to 38.9% at the end of 2000 and 0% at the end of 2002 (EBRD, 

2004). Foreign banks (those in which foreign investors held more than 50% of stock) 

accounted for none of Lithuania’s total of 22 banks at the end of 1994, but they were four 

of its 11 banks as of the end of 2002 (EBRD, 2003). In 2003, as it prepared for EU 

membership, Lithuania strengthened its banking supervision in line with IMF and EU 

recommendations. Specifically, in addition to increasing the number of financial 

institution supervisory staff at the central bank, the Commission for Regulation and 

Supervision of Financial Institutions and Insurance Companies was established, which 

was aimed at unifying supervision of the whole financial sector (EBRD, 2003). 

To recapitulate, although the Baltics were faced with banking crises soon after 

independence, they also strengthened the supervision of their banking sectors and the 

privatization of state-owned banks. Systems based on EU standards were developed as 

they acceded to the EU, and bank lending relative to GDP increased significantly. 
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2.3 Summary 

In this section we overviewed banking system reforms and bank lending in European 

advanced economies and emerging markets. Because bank lending relative to GDP and 

the real GDP growth rate generally showed increasing trends in each country, it is 

expected that there is a positive correlation between financial development/liberalization 

and economic growth. 

What have previous studies on European emerging markets and advanced economies 

concluded regarding financial development, liberalization, and economic growth? In the 

next section we will review previous studies in the field. 

 

3 Literature Review and Hypothesis Development 

Koivu (2002) is a pioneering study that focused on the relationship between financial 

development and economic growth in European emerging markets. Using bank lending 

to the private sector relative to GDP (CREDIT) as an indicator of financial development, 

the paper analyzed 25 Eastern European and CIS states during the period from 1993 to 

2000. In a regression analysis using the real GDP growth rate as the dependent variable, 

the coefficient with a one-period lag against CREDIT was negative with statistical 

significance. With regard to this result, the study claims that the scale of the financial 

sector in European emerging markets does not necessarily mean its high quality. 

Specifically, soft budget constraints have permeated numerous European emerging 

markets, and credit extended to enterprises could be used for unproductive investments 

in such a condition.7 The paper also argued that unsustainable increases in credit were 

related to the numerous financial crises during the 1990s. 

Fink et al. (2005a), on the other hand, is a pioneering study that discussed the 

relationship between financial development and economic growth in European advanced 

economies. This study included 15 advanced EU economies in its analysis, using data 

mainly from the years 1990–2001. The analysis shows that total financial assets (the total 

of bank lending, stock market capitalization, and bonds outstanding), which were used as 

an indicator of financial development, were positively correlated to real GDP per 

employee. 

                                                        
7 Soft budget constraints are a concept proposed by Kornai (1979, 1980, 1986) as characteristic 

of lax fiscal discipline on state-owned firms in a planned economy. Budget constraints soften 

when fiscal support from external sources (particularly the national government) can be expected 

with a high probability, and these expectations for fiscal support are strongly reflected in actions. 
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Fink et al. (2006) used securities market figures as an indicator of financial 

development. They analyzed nine new EU member states, using data from 1996 through 

2000 to discuss the relationship between financial development and economic growth. 

According to the results, the correlation between the total amount of bank lending relative 

to GDP and economic growth was positive with statistical significance, whereas no 

statistically significant correlation was identified between bank lending to the private 

sector relative to GDP or between stock market capitalization relative to GDP and 

economic growth. The sum of bank lending, stock market capitalization, and bonds 

outstanding relative to GDP are also used as indicators of financial development. They 

show statistically significant positive correlations with economic growth. Furthermore, 

Fink et al. (2006) reported that, while capital stock is positively correlated with economic 

growth, it is not clear whether labor and education play significant roles in economic 

growth. Based on the finding that the development of financial market segments with 

stronger links to the public sector has stimulated economic growth, they argued that the 

development of financial intermediation is necessary for nongovernmental economic 

entities to function efficiently. Another study using securities market figures as indicators 

of financial development is Wu et al. (2010), which employed data from 1976–2005 

concerning 13 advanced European economies. According to the results, stock market 

capitalization relative to GDP and stock market turnover relative to GDP are positively 

correlated to economic growth in the long run. 

Caporale et al. (2015) discussed the relationship between financial liberalization and 

economic development, employing data of 10 new EU member states for the years 1994–

2007. Using as indicators of financial development broadly defined liquidity relative to 

GDP and stock market capitalization relative to GDP, they found their significant positive 

correlations with economic development. However, the coefficients of both variables 

were small, indicating that their impacts on economic development were limited. The 

authors noted that this might be due to the countries’ large amounts of nonperforming 

loans and to financial crises in new EU member states. In contrast, the indicator of 

financial liberalization—that is, an indicator of financial institution reform calculated by 

the authors based on an EBRD database—had a statistically significant positive 

correlation with the indicator of economic growth, with a relatively large coefficient. The 

implementation of reforms, the entry of foreign banks, and the privatization of state-

owned banks have reduced transaction costs and increased credit availability. This has 

improved the efficiency of the banking sector, which has played an important role as an 

engine of growth. The authors noted that better regulation and supervision were partly 
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motivated by the EU accession process and the need to adopt EU standards. Thus, many 

of the banking sector weaknesses traditionally characterizing emerging markets have 

gradually been eliminated. On the other hand, Romero-Avila (2009) analyzed data from 

15 advanced EU economies for the years 1960–2001, finding a statistically significant 

positive correlation with economic growth for both the indicator of interest rate 

liberalization and the indicator of liberalization of capital controls. 

Asteriou and Spanos (2019) employed data from 1990 to 2016 to examine the 

relationship between financial development and economic growth, considering the global 

financial crisis of 2008–2009. They used as indicators of financial development broadly 

defined liquidity relative to GDP (LLY), commercial bank assets relative to the total assets 

of commercial banks and central banks (BTOT), stock market capitalization relative to 

GDP (MCAP), and stock market turnover relative to stock market capitalization (TOR). 

The results suggest that there is a statistically significant positive correlation between 

BTOT and economic growth, not only prior to the crisis but also during and after it. LLY, 

however, showed a negative correlation with economic growth both during the global 

financial crisis and after it. The coefficient of MCAP was not statistically significant either 

before or after the crisis. The statistically significant positive coefficient of BTOT 

indicates that sufficient bank capital could secure financial system stability. 

The signs of the coefficients of financial development/liberalization indicators from 

previous studies are as follows. Koivu (2002) found a negative coefficient for bank 

lending to the private sector relative to GDP. Mehl et al. (2005), Gehringer (2013), 

Petkovski and Kjosevski (2014), Musta (2016), and Jimborean and Kelber (2017), as in 

Koivu (2002), used bank lending to the private sector relative to GDP as an indicator of 

financial development, finding that it was negatively correlated to economic growth. 

Furthermore, Mehl et al. (2005) also used broadly defined liquidity relative to GDP as an 

indicator of financial development, finding that it was negatively correlated to economic 

growth. Narayan and Narayan (2013) used bank lending relative to GDP as an indicator 

of financial development, finding that it was negatively correlated to economic growth. 

Moreover, some studies, such as Bouzid (2013) and Özdemir (2014), showed 

negative correlations between indicators of financial liberalization and economic growth. 

In contrast to the research findings above, some studies show positive correlations 

between financial development/liberalization and economic growth. As in Koivu (2002), 

Valverde et al. (2007), Vaona and Patuelli (2008), Akimov et al. (2009), Cojocaru et al. 

(2011), Cojocaru et al. (2016), and Rama (2018) used bank lending to the private sector 

relative to GDP as an indicator of financial development. However, they argued that it 
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was positively correlated to economic growth. Furthermore, Akimov et al. (2009), 

Petkovski and Kjosevski (2014), Caporale et al. (2015), Yaroson (2015), and Fetai (2018) 

used broadly defined liquidity relative to GDP as an indicator of financial development, 

and each of these studies found that it was positively correlated to economic growth. Fink 

et al. (2005b) and Fink et al. (2006) employed as financial development indicators the 

total of private-sector lending, stock market capitalization and bonds outstanding relative 

to GDP, and bonds outstanding relative to GDP, finding their positive correlations with 

economic growth. Zeqiraj et al. (2020) and Zeqiraj et al. (2021) found a positive and 

significant impact of banking sector performance on economic growth. Romero-Ávila 

(2009) and Caporale et al. (2015) also showed that financial liberalization promoted 

economic growth. 

Some studies found no statistically significant relationship between financial 

development and economic growth. Papers finding no statistically significant coefficient 

for bank lending to the private sector relative to GDP include Mehl and Winkler (2003), 

Fink et al. (2005b), Fink et al. (2006), Fink et al. (2009), Caporale et al. (2015), and 

Yaroson (2015). Studies finding that the coefficient for stock market capitalization 

relative to GDP was not statistically significant include Fink et al. (2005b), Fink et al. 

(2006), Fink et al. (2009), Yaroson (2015), and Asteriou and Spanos (2019). 

The previous studies mentioned above on European emerging markets and advanced 

economies made the following points clear. First, conclusions vary in the literature 

regarding whether financial development and liberalization promote economic growth. 

For this reason, it is not possible to reach a conclusion on the relationship between 

financial development/liberalization and economic growth from individual previous 

studies alone. Second, a wide range of figures have been employed as indicators of 

financial development and liberalization. In some cases, use of different indicators led to 

different conclusions. In other cases, conclusions differed even when using the same 

indicator. 

For these reasons, a meta-analysis integrating and comparing the empirical findings 

of previous studies could be highly effective for deriving some conclusions about whether 

financial development and liberalization promote economic growth in European 

emerging markets and advanced economies. Accordingly, this paper will investigate 

through a meta-analysis of the existing literature the effects of financial development and 

liberalization on economic growth in European emerging markets and in European 

advanced economies, which have been recognized widely in analysis of other regions. 

Prior to beginning the meta-analysis, we will propose five hypotheses below based 
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on the discussion in the second section and the literature review in this section. 

Comparison of Figs. 1 and 2 and each country’s statistics show that the indicator of 

financial development (in this case, bank lending relative to GDP) and the banking reform 

index shift upward and to the right, while GDP in each European emerging market trended 

upward. For this reason, a positive correlation is expected to exist between financial 

development/liberalization and economic growth. As noted above, some studies that used 

private sector lending relative to GDP as an indicator of financial development found 

negative correlation with economic growth. However, no previous study found a 

statistically significant negative correlation between bank lending relative to GDP and 

economic growth. Moreover, while some studies found a negative correlation between 

financial liberalization and economic growth, their financial liberalization indicator is the 

total of direct investment and securities investment, which differed from the banking 

reform index used in Figs. 1 and 2. The first hypothesis, reflecting these considerations, 

is proposed as follows. 

Hypothesis 1: Financial development and liberalization will have a positive effect on 

economic growth in European emerging markets. 

As mentioned above, new EU member states have not only the legal systems needed 

for a market economy to function, but also rigid supervision systems for financial 

institutions. Furthermore, because EU accession promotes competition among financial 

institutions, interest rates could be decreased, which could lead to the increase in bank 

lending. Specifically, as discussed in the second section, prior to EU accession, Hungary 

abolished its restrictions on capital movements, while the Baltics strengthened their 

supervision of financial institutions. Furthermore, there are numerous banks with a high 

foreign capital ownership ratio in new EU member states. Consequently, financial 

development and liberalization are expected to have stronger impact on economic growth 

in new EU member states. The second hypothesis, reflecting these considerations, is 

proposed as follows. 

Hypothesis 2: The effect size of financial development and liberalization on economic 

growth will be larger in new EU member states than in other European emerging markets. 

There would be no doubt that people’s demand for goods and services was not fully 

satisfied in the initial stage of the economic transition, as compared to a later time. For 

this reason, in the initial stage of transition, there were relatively large numbers of highly 

profitable businesses, and business’s demand for funds could potentially be quite high as 
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well. On the other hand, financial institutions were, unlike during the time of a planned 

economy, able to decide on their own to lend funds to highly profitable businesses. As a 

result, financial development and liberalization can be expected to have comparatively 

stronger impact on economic growth in the initial stage of an economic transition, and 

then, as time passed, intensification of competition would lead to a decrease in overall 

profit margins. Based on the discussion above, the third hypothesis is proposed as follows. 

Hypothesis 3: The effect of financial development and liberalization on economic growth 

in European emerging markets will diminish over time. 

As noted in the second section, while financial liberalization was advanced broadly 

in European emerging markets, some banking crises erupted due to factors such as 

inadequate financial supervision. Specific examples can be seen in the cases of Estonia 

in 1992 and Latvia and Lithuania in 1995, as well as the Czech Republic and Bulgaria in 

1996. Furthermore, in Russia, financial liberalization made it possible for banks to borrow 

large amounts externally, which was one of the factors behind the 1998 financial crisis 

(OECD, 2000; Ono, 2012). Although it is true that financial crises reorganize the banking 

sector and prepare conditions for development, the damage caused would remain for some 

time and retard economic growth. Economic growth also could be promoted by factors 

such as the increase in lending under conditions of financial liberalization rather than by 

the financial liberalization itself. 8  If these factors are taken into consideration, the 

following hypothesis could be presented. 

Hypothesis 4: The effect of financial development on economic growth in European 

emerging markets will exceed that of financial liberalization. 

Regulation and supervision of the financial system in European emerging markets 

were less strict and, thus, more vulnerable than those of European advanced economies, 

particularly during the period soon after the transition to a market economy (see, e.g., 

EBRD, 1996). Furthermore, European emerging economies have a short history of a two-

tier banking system under a market economy, which required the separation of 

commercial banking functions from their central banks, interest rate liberalization, 

reorganization and privatization of state-owned banks, and the participation of newly 

                                                        
8  Schnabel and Seckinger (2019) claim that the presence of foreign banks has a substantial 

positive effect on industry growth differentials. This implies that bank lending under financial 

liberalization contributed to economic growth. 



18 
 

established privately owned banks. Therefore, the banks of European emerging markets 

were far inferior to those of European advanced economies in terms of their abilities to 

identify promising projects, to monitor business enterprises, and to advise management 

of borrower firms (Fries and Taci, 2001; Thimann, 2002). Moreover, in European 

emerging markets, about 60% of small businesses had received no loans from banks at 

all, and even about 30% of large firms had received no bank loans (EBRD, 2006). In 

Russia as well, lending to SMEs was inadequate, and only about 10% of investment in all 

businesses was financed through bank lending (Barnard, 2009). These factors suggest that 

the financial intermediation functions of European emerging markets were 

underdeveloped as compared to those of European advanced economies. Furthermore, as 

noted in the discussion of Hypothesis 4, in some cases, financial liberalization was one 

of the factors spurring financial crises. While it is true that advanced economies also may 

be the epicenters of financial crises, as in the case of the global financial crisis that began 

in the United States in 2008, the impact of the crisis could be more severe on European 

emerging markets than on European advanced economies. Specifically, in many 

European emerging markets, high reliance on bank loans denominated in foreign currency 

led to capital outflows during the 2008 global financial crisis and to the collapse of 

domestic currencies, resulting in swelling debts. 9  The countries that received IMF 

funding aid within one year of the collapse of Lehman Brothers were Ukraine, Hungary, 

Iceland, Latvia, Belarus, Serbia, Romania, Poland, and Bosnia. Therefore, it could not be 

denied that more active international capital movements as a result of financial 

liberalization made the crisis more severe. The discussion above implies that the effect of 

financial development and liberalization on economic growth in European emerging 

markets was smaller than that in European advanced economies. Accordingly, this paper 

proposes the following hypothesis. 

Hypothesis 5: The effect of financial development and liberalization on economic growth 

will be smaller in European emerging markets than in European advanced economies. 

To test the above five hypotheses, the following sections will conduct a meta-analysis 

of the existing literature. 

 

4 Procedure of Literature Selection and Methodology of Meta-Analysis 

                                                        
9 According to the IMF (2009), the share of lending denominated in foreign currency was 89.3% 

in Latvia, 85.3% in Estonia, 66.9% in Bulgaria, and 65.7% in Hungary. 
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In this section, as the first step of testing the series of proposed hypotheses, we first 

describe the procedure for identifying and selecting literature for use in the meta-analysis, 

and then explain the methodology of the meta-analysis performed in this paper. 

To identify existing studies that empirically examined the impact of financial 

development and liberalization on economic growth in the emerging markets and 

advanced economies of Europe, we searched for related literature by accessing EconLit 

and major academic press websites.10 In utilizing these electronic databases of academic 

literature, we carried out an AND search of paper titles, using “finance” or “financial” 

and “growth” as keywords. This title search yielded nearly 2,870 hits in EconLit and more 

than 580 additional hits from major academic press websites. After eliminating 

duplication among the literature found through these mechanical searches, we confirmed 

that, at a minimum, the literature in this field consisted of more than 2,500 published 

works in English. Of course, this includes numerous studies intended for purposes other 

than empirical analysis of European economies. 

As a second step, we closely examined the content of each of the studies found to 

determine whether it studied either European emerging markets or European advanced 

economies and, if so, whether it included estimates that could be used in our meta-analysis, 

narrowing the literature list to a total of 45 papers that could be subjected to meta-analysis 

in this paper.11 An overview of these 45 selected works is presented in the next section. 

For the present study, we adopted an eclectic coding rule in which we do not necessarily 

limit selection to one estimate per study; instead, multiple estimates are collected from 

these 45 studies, if and only if we can recognize notable differences from the viewpoint 

of empirical methodology in at least one item of the target area, data type, regression 

equation, estimation period, estimator, and so forth. The results are reported in detail in 

the following section. Hereafter, K denotes the total number of collected estimates. 

Next, we will provide a brief description of the methodology of meta-analysis 

performed in this study. To synthesize and compare estimates derived from the selected 
                                                        
10 The following academic press websites were used in this literature search: Emerald insight, 

Oxford University Press, Sage Journals, Science Direct, Springer Link, Taylor and Francis Online, 

and Wiley Online Library. The search of academic press websites was conducted for the most 

recent studies, published since January 2020, to supplement the results of the EconLit search. The 

final search of literature was conducted in June 2021. 
11 Studies that mix advanced economies and emerging markets in empirical analysis, such as 

Prochniak and Wasiak (2017) and Agiropoulos et al. (2020), were not included in the meta-

analysis because they do not fit with testing the series of hypotheses described in the previous 

section. 
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studies, we employ the partial correlation coefficient (PCC). The PCC is a unitless 

measure of the association of a dependent variable and the independent variable in 

question when other variables are held constant. When tk and dfk denote the t value and 

the degree of freedom of the k-th estimate (k = 1, 2, …, K), respectively, the PCC (rk) is 

calculated with the following equation: 

𝑟௞ ൌ
𝑡௞

ඥ𝑡௞
ଶ ൅ 𝑑𝑓௞

.  ሺ1ሻ 

The standard error (SEk) of rk is given byඥሺ1 െ 𝑟௞
ଶሻ 𝑑𝑓௞⁄ . We synthesize PCCs using the 

meta fixed-effect model and the meta random-effects model, and, 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 as the reference value. 

Following the synthesis of collected estimates, we conduct MRA to explore the 

factors causing heterogeneity between selected studies. To this end, we estimate the meta-

regression model: 

𝑦௞ ൌ 𝛽଴ ൅ ෍ 𝛽௡𝑥௞௡ ൅ 𝛽ே𝑠𝑒௞ ൅ 𝑒௞

ேିଵ

௡ ୀ ଵ

,   ሺ2ሻ 

where yk is the PCC (i.e., rk) of the k-th estimate, β0 is the constant, xkn denotes a meta-

independent variable that captures the relevant characteristics of an empirical study and 

explains its systematic variation from other empirical results in the literature, sek is the 

standard error of the PCC, βn denotes the meta-regression coefficient to be estimated, and 

ek is the meta-regression disturbance term. 

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

about the best model for estimating Eq. (2). Hence, to check the statistical robustness of 

coefficient βn, we perform an MRA using the following six estimators: (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; (5) the cluster-robust random-effects panel GLS estimator; 

and (6) the cluster-robust fixed-effects panel LSDV estimator. We report either a random-

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

As the final stage of meta-analysis, we examine publication selection bias using a 

funnel plot and by conducting a funnel-asymmetry test (FAT), a precision-effect test 

(PET), and a precision-effect estimate with standard error (PEESE), which were proposed 

by Stanley and Doucouliagos (2012) and have been used widely in previous meta-studies. 

A funnel plot is a scatter plot with the effect size (in the case of this paper, the PCC) 

on the horizontal axis and the precision of the estimate (in this case, the inverse of the 

standard error 1/SE) on the vertical axis. In the absence of publication selection bias, 

effect sizes reported by independent studies vary randomly and symmetrically around the 

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

negatively correlated with the precision of the estimate. Therefore, the shape of the plot 

must look like an inverted funnel. In other words, if the funnel plot is not bilaterally 

symmetrical but is deflected to one side, then an arbitrary manipulation of the study area 

in question is suspected, in the sense that estimates in favor of a specific conclusion (i.e., 

estimates with an expected sign) are more frequently published. 

The FAT-PET-PEESE procedure has been developed to test publication selection bias 

and the presence of genuine evidence in a more rigid manner: FAT can be performed by 

regressing the t value of the k-th estimate on the inverse of the standard error (1/SE) using 

the next equation (3), thereby testing the null hypothesis that the intercept term 𝛾଴ is 

equal to zero: 

𝑡௞ ൌ 𝛾଴ ൅ 𝛾ଵሺ1 𝑆𝐸௞⁄ ሻ ൅ 𝑣௞,     ሺ3ሻ 

where 𝑣 k is the error term. When the intercept term 𝛾଴  is statistically significantly 

different from zero, we can interpret that the distribution of the effect sizes is asymmetric. 

Even if there is publication selection bias, a genuine effect may exist in the available 

empirical evidence. Stanley and Doucouliagos (2012) proposed examining this possibility 

by testing the null hypothesis that the coefficient 𝛾ଵ  is equal to zero in Eq. (3). The 

rejection of the null hypothesis implies the presence of genuine empirical evidence. 𝛾ଵ 

is the coefficient of precision; therefore it is called a PET. 

Moreover, Stanley and Doucouliagos (2012) also stated that an estimate of the 

publication-selection-adjusted effect size can be obtained by estimating the following 

equation (4), which has no intercept. If the null hypothesis of 𝛾ଵ ൌ 0 is rejected, then 

the non-zero true effect does actually exist in the literature, and the coefficient 𝛾ଵ can be 

regarded as its estimate. 

𝑡௞ ൌ 𝛾଴𝑆𝐸௞ ൅ 𝛾ଵሺ1 𝑆𝐸௞⁄ ሻ ൅ 𝑣௞     ሺ4ሻ 
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This is the PEESE approach. 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 size௞ ൌ 𝛾଴𝑆𝐸௞
ଶ ൅ 𝛾ଵ ൅ 𝑤௞.  ሺ5ሻ 

When directly estimating Eq. (5), the WLS method, with 1 𝑆𝐸௞
ଶ⁄  as the analytical 

weight, is used. 
To test the robustness of the regression coefficients obtained from the above FAT-

PET-PEESE procedure, we estimate Eqs. (4) and (5) using not only the unrestricted WLS 

estimator, but also the WLS estimator with bootstrapped standard errors, the cluster-

robust WLS estimator, and the unbalanced panel estimator for a robustness check. In 

addition to these four models, we also run 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). 

Furthermore, as argued in 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. They include the “Top 10” approach, proposed 

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

greatly reduces publication selection bias and is often more efficient than conventional 

summary statistics; 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; the endogenous kinked model, innovated by Bom and 

Rachinger (2019), which presents 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; and the p-uniform method, introduced by van Aert and 

van Assen (2012), which is grounded on the statistical theory that the distribution of p-

values is uniform conditional on the population effect size. In this paper, we apply these 

four techniques to provide alternative estimates of the publication selection bias–

corrected effect size and compare them with the PEESE estimates for a robustness check. 

 

5 Overview of Selected Works for Meta-Analysis 

Appendix Table A1 lists the studies selected for meta-analysis in order of publication 
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year based on the literature selection procedure described in the previous section. As this 

table shows, of the 45 studies selected, 33 studied European emerging markets, and 17 

studied European advanced economies, meaning that five studies performed empirical 

analyses of both emerging markets and advanced economies. The results of our literature 

search show that empirical works on the causal relationship between financial 

development/liberalization and macroeconomic growth in Europe began to be published 

in the early years of the first decade of the 21st century, after which numerous studies 

were published in almost every year. As noted in the second section, pioneering studies 

in this field were those of Koivu (2002) and Dawson (2003), while the most recent studies 

include those of Mtar and Belazreg (2021) and Rehman and Hysa (2021). 

The vast majority of the 33 studies of European emerging markets concerned 

multiple countries. Only three of these concerned a single country each: Musta (2016), 

which studied Albania, Radjenovic and Rakic (2017), which studied Serbia, and Mtar and 

Belazreg (2021), which studied the Czech Republic. Aside from these three single-

country studies, all of the studies included in their subjects of empirical analysis all or 

some of 11 East European countries that joined the EU (“new EU member states,” 

hereinafter), while 17 of the selected studies investigated non-EU East European 

countries, and 13 of them studied former Soviet states other than the Baltics. The 

composition of target countries in these previous studies reflects restrictions on available 

data and high interest in the new EU member states in the international community and 

academia. Nevertheless, more than a few studies have reported empirical results on not 

only the new EU member states but also non-EU East European countries and former 

Soviet states; this should make it quite possible to test Hypotheses 1 and 2 through meta-

analysis. On the other hand, among the 17 studies of European advanced economies, ten 

concerned multiple countries, and seven concerned single countries; overall, these 17 

studies concerned EU-member advanced economies in a broad sense. 

The 33 studies of European emerging markets cover the 29-year period from 1989 

through 2017 as a whole. The presence of research findings covering a period of 29 years 

is a favorable condition for testing Hypothesis 3. In addition, a series of financial variables, 

pioneered by studies such as Beck et al. (2000) and Levine et al. (2000), that has become 

standard empirical methodology today in this field is also used proactively in studies of 

European emerging markets. Actually, 30 studies report estimates of the effect of financial 

development on economic growth using the variables of financial depth (i.e., liquid 

liabilities to GDP), private credit to GDP, bank credit to GDP, private credit to domestic 

credit, share of private banks in total bank credit/assets, market capitalization, stock 
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market activity, turnover ratio, comprehensive index of financial development, and other 

index of financial development. While four studies provide estimates of the impact of 

financial liberalization by employing the variables of capital account openness, financial 

market liberalization, comprehensive index of financial liberalization, and other index of 

financial liberalization. In other words, while research on European emerging markets is 

focused on the impact of financial development on economic growth, more than a few 

empirical findings have been reported on the growth-enhancing effect of financial 

liberalization, so that the extant literature enables us to test Hypothesis 4. At the same 

time, the 17 studies of European advanced economies as a whole analyze the period of 

59 years from 1960 through 2018, with all 17 of those studies reporting on estimates for 

financial development variables and one reporting on estimates for financial liberalization 

variables. This condition is sufficient for testing Hypothesis 5. 

As shown in the rightmost column of Appendix Table A1, we collected a total of 

893 estimates from the above-mentioned 45 selected studies. The mean and median of 

estimates per study were 19.8 and 7, respectively. In the following sections, we perform 

a meta-analysis with these 893 collected estimates using the methodology described in 

the previous section. 

 

6 Meta-Synthesis 

As the first step of meta-analysis, this section conducts a meta-synthesis of the 893 

collected estimates introduced in the preceding section. 

First, we will consider the distribution of the estimates. Table 1 shows the descriptive 

statistics and the results of the t mean test and Shapiro–Wilk normality test for estimates 

extracted from all studies of European emerging markets and advanced economies 

individually as well as those grouped by target country, estimation period, and study area 

in the case of emerging market research. Figure 2 shows the kernel density estimation 

corresponding to the categories adopted in Table 1. 

As shown in Column (a) of Table 1, both the mean and median for all studies of 

European emerging markets are positive, and according to the t test, the null hypothesis 

that mean is zero is rejected at the 1% statistical significance level. In addition, Panel (a) 

of Figure 2 shows the corresponding kernel density estimation biased in the positive 

direction. Accordingly, the empirical results reported in 33 studies as a whole demonstrate 

that financial development and liberalization do contribute to economic growth in 

European emerging markets—a finding that is in agreement with Hypothesis 1. 
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Furthermore, Columns (b) to (d) of Table 1 show that the estimates collected from 

studies in which new EU member states account for 50% or more of observations, those 

of studies in which the average estimation year is 1999 or earlier, and studies of financial 

development have higher means and medians than studies in which new EU member 

states account for less than 50% of observations, those of studies in which the average 

estimation year is either between 2000 and 2003 or 2004 or later, and studies of financial 

liberalization, respectively; as shown in Panels (b) to (d) of Figure 2, the dispersion of 

the former study types is more biased in a positive direction than that of the latter ones. 

Moreover, according to Column (e) of Table 1, while the mean for studies of European 

advanced economies is equal to that of European emerging markets, the median of the 

former is substantially higher than that of the latter. Besides, Panel (e) of Figure 2 shows 

that the distribution of estimates reported in the studies of advanced economies is much 

more strongly biased in the positive direction than that in studies of emerging markets. In 

sum, the above observations obtained from Table 1 and Figure 2 are highly consistent 

with Hypotheses 2 to 5. 

In light of the above considerations, we will turn next to the results of the meta-

synthesis. Table 2 reports synthesis results using a fixed-effect model and a random-

effects model as well as the heterogeneity test and measures the median standard error 

and median statistical power of estimates.12 As shown in Column (B) of the table, in all 

eight cases, the Cochran Q test of homogeneity rejects the null hypothesis at the 1% 

significance level. In addition, the I2 and H2 statistics also indicate the presence of 

heterogeneity among studies concerned. Accordingly, we adopt the estimates of the 

random-effects model reported in Column (A) as reference synthesis values. 

As Column (a) of Table 2 shows, the synthesis value using estimates collected from 

all studies of European emerging markets is positive and statistically significant at the 1% 

                                                        
12  In addition to the traditional meta-synthesis method using fixed-effect and random-effects 

models, we also utilized the unrestricted weighted least squares weighted average (UWA) method 

proposed by Stanley and Doucouliagos (2015) and Stanley et al. (2017) as a new synthesis 

approach. They argued that, as compared to the fixed-effect and random-effects models, the UWA 

is less influenced by publication selection bias. Furthermore, Stanley et al. (2017) proposed 

conducting a UWA of estimates whose statistical power exceeds the threshold of 0.8 and called 

this estimation method the weighted average of the adequately powered (WAAP). The WAAP 

estimate is more robust against publication selection bias than the other two conventional 

estimators. However, as the low median statistical powers reported in Column (C) of Table 2 

indicate, due to a lack of adequately powered estimates in the selected literature, we could not 

perform a WAAP synthesis. 
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level, indicating that financial development and liberalization tend to promote economic 

growth in European emerging markets, which is in line with Hypothesis 1. According to 

the standards of Doucouliagos (2011) regarding the evaluation of PCCs in economics 

research, however, the synthesized effect size of 0.084 is below the threshold of a small 

effect.13 

Table 2 also provides evidence supporting Hypotheses 2 to 5. In fact, Columns (b) 

to (d) in the table show that the synthesized effect sizes for studies with 50% or more of 

observations of new EU member countries, studies with an average estimation year of 

1999 or earlier, and studies of financial development exceed those of the studies subject 

to comparison. In addition, the synthesis values for studies with 50% or more of 

observations of new EU member states and studies with an average estimation year of 

1999 or earlier account for 0.110 and 0.136, respectively, or greater than the minimum 

threshold of a small effect as proposed by Doucouliagos (2011) with 1% statistical 

significance, while the synthesis values for the counterparts are in contrast to the very 

small one or statistically insignificant. Furthermore, the result that the synthesized effect 

size for studies of European advanced economies overreaches that of European emerging 

markets (0.105 versus 0.084) coincides with our expectations under Hypothesis 5. 

To complement the results in Column (c) of Table 2 regarding Hypothesis 3, we 

looked at changes over time in the impact of finance on growth through a more detailed 

subdivision of collected estimates. The results are shown in Figure 3. The approximation 

curve depicted in the figure shows that, as the average estimation year advances one year 

closer to the present, the effect size decreases by 0.0182 at the 1% significance level. This 

finding also supports the presence of a diminishing trend over time as proposed in 

Hypothesis 3. 

As discussed above, both the synthesis results in Table 2 and the simple regression 

analysis in Figure 3 are consistent with our expectations, proving the presence of a 

positive effect on economic growth of financial development and liberalization in 

European emerging markets and strongly suggesting that its effect size could vary 

markedly with differences in the target country, estimation period, and study type. We 

also confirmed that, in Europe, the growth-enhancing effect of finance in advanced 

economies tends to outperform that in emerging markets. 

                                                        
13 As the evaluation criteria of the correlation coefficient, Doucouliagos (2011) proposed 0.104, 

0.226, and 0.386 to be the lowest thresholds of small, medium, and large effects, respectively, as 

the new general standard in macroeconomic research (ibid., Table 3, p. 11). 
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7 Meta-Regression Analysis 

In this section, as the second step of meta-analysis, we estimate Eq. (2) to identify the 

effects of literature heterogeneity on the empirical results of selected studies. As described 

in the fourth section, we introduce the PCCs of the collected estimates into the left-hand 

side of the regression equation, while a total of 29 independent variables are employed 

on the right-hand side. They consist of variables that capture the differences in the number 

of countries studied, data type, estimator, types and attributes of economic growth 

variables, attributes of financial variables, presence of control for endogeneity, selection 

of control variables, and research quality, in addition to the variables of target country 

composition, estimation period, study area, and region that aim to test Hypotheses 2 to 5 

and standard errors of PCCs. Table 3 lists the names, definitions, and descriptive statistics 

of these meta-independent variables. 

As pointed out by Polák (2019) and Havranek and Sokolova (2020), MRA involves 

the issue of model uncertainty, in the sense that the true model cannot be identified in 

advance. In addition, there is a high risk that the simultaneous estimation of multiple 

meta-independent variables could lead to multicollinearity. Accordingly, in line with the 

approach of Bayesian meta-analysts, we first estimated the posterior inclusion probability 

(PIP) of each meta-independent variable other than the variables needed for hypothesis 

testing and standard error of PCCs, using the Bayesian model averaging (BMA) method. 

Then, we conducted an OLS frequentist check of variables with PIPs of 0.50 or more, 

adopting a policy of employing variables for which the estimates are statistically 

significant at a level of 10% or above as control variables in Eq. (2). As a result, when we 

estimated Eq. (2) using estimates obtained from research on European emerging markets, 

six variables—cross-sectional data, no conversion, nonlinear effects, political stability, 

human capital, and education—were selected as robust moderators against model 

uncertainty and multicollinearity. Similarly, for all studies, including estimates collected 

from research on European advanced economies, 13 variables from average estimation 

year to education were selected as robust moderators.14 

Table 4 reports the estimation results of Eq. (2) using estimates available in studies 

of European emerging markets to test Hypotheses 2, 3, and 4 in light of the moderator-

selection process outlined above. As shown in this table, most of the moderators were 

                                                        
14 The results of BMA estimations and OLS frequentist checks for studies of emerging markets 

and all studies are reported in Panels (a) and (b) of Appendix Table A2, respectively. 
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repeatedly estimated to be significant, proving that these are desirable control variables. 

The points focused on here are the estimates of meta-independent variables that identify 

studies in which non-EU member states make up the majority of countries studied, studies 

with an average estimation year between 2000 and 2003, studies with an average 

estimation year of 2004 or later, and studies of financial liberalization by a value of one. 

As shown in Table 4, the variable of non-EU majority studies is estimated to be 

significant and negative in three of five models, indicating that non-EU majority studies 

tend to report smaller effect sizes of financial development and liberalization on economic 

growth in a range between 0.0736 and 0.1181 than EU majority studies, ceteris paribus. 

In addition, the variables of average estimation year between 2000 and 2003 and average 

estimation year of 2004 or later each show a significant and negative coefficient in three 

models, implying that studies of the growth-promoting effect of finance in emerging 

markets in recent decades found its smaller impact as compared with those in the first 

decades of transition. In other words, these estimation results back up Hypotheses 2 and 

3, in unison with the meta-synthesis results reported in the previous section. With regard 

to Hypothesis 4, while the variable of study of financial liberalization exhibits a negative 

coefficient in all five models, it is statistically significant in just one model. Hence, 

Hypothesis 4 is not supported by the MRA. 

Test results of Hypothesis 5 are reported in Table 5. The table shows that, although 

the variable of study of European emerging markets shows a negative coefficient in all 

five models consistent with the hypothesis, it is estimated to be statistically significant in 

only one model. In other words, the estimation results in Table 5 do not support our 

prediction about the difference between emerging markets and advanced economies in 

Europe in terms of the effect size of finance on growth. 

The MRA performed in this section supports our hypotheses selectively. 

Nevertheless, we obtained some insights for deeper understanding of the empirical 

literature regarding the finance–growth nexus in Europe. 

 

8 Test of Publication Selection Bias 

This section tests for publication selection bias in the selected literature using a funnel 

plot and the FAT-PET-PEESE procedure as the final step of meta-analysis. 

Figure 4 displays a funnel plot of collected estimates. As shown in Panel (a) of the 

figure, the distribution of collected estimates extracted from studies of European 

emerging markets is biased toward the positive side. Accordingly, our assessment of the 



29 
 

likelihood of publication selection bias will be greatly impacted by whether we assume 

that the true effect is zero or that it takes a positive sign. The same observation is obtained 

from Panel (b) in respect to studies of European advanced economies as well. 

Table 6 reports the univariate test results on this point. As shown in Column (a) of 

this table, if we assume that the true effect size of finance on growth is zero in European 

emerging markets, as illustrated by the dotted line in Figure 4, then the number of positive 

to negative estimates among collected estimates would be 223:113, and the null 

hypothesis that the ratio of positive to negative estimates is equivalent to 1:1 is rejected 

strongly by the goodness-of-fit test (z = 6.0010, p = 0.000). On the other hand, if we 

assume that the synthesis value of the random-effects model in Table 2, depicted by the 

solid line in Figure 4, approximates the true effect, then the collected estimates would be 

distributed largely evenly (175:161) on the left and right sides of the value of 0.084; thus, 

the null hypothesis is not rejected (z = -0.7638, p = 0.445). With regard to studies of 

European advanced economies, Column (e) shows results identical to those in Column 

(a) and, in Columns (b) to (d), similar test results are found in nearly all cases that 

categorize estimates by target country, estimation period, or study area. 

As seen above, the determination of funnel symmetry differs greatly depending on 

what the true value is assumed to be. Accordingly, we will rely on the methodologically 

stricter FAT-PET-PEESE procedure for a final judgment. Results using all estimates 

collected from studies of European emerging markets are shown in Table 7. As reported 

in Panel (a) of the table, in four of the five models, FAT rejected the null hypothesis that 

the intercept (γ0) is zero, suggesting that publication selection bias in this research domain 

could be quite high. However, even if publication selection bias is involved, the collected 

estimates could contain genuine empirical evidence. PET is used to test for this possibility. 

Panel (a) of Table 7 shows that the null hypothesis that the coefficient (γ1) of the inverse 

of the standard error (1/SE) is zero is rejected in four models, and as such the presence of 

genuine evidence is confirmed. However, the PEESE approach reported in Panel (b) 

failed to generate a non-zero publication-selection-adjusted effect size in three models. In 

sum, the results of FAT-PET-PEESE procedure fail to support Hypothesis 1. 

Table 8 shows test results for studies of European advanced economies. From this 

table, we see that publication selection bias is very likely in this research field as well as 

research on European emerging markets. Due to the presence of strong publication 

selection bias, the literature does not contain genuine evidence of the growth-enhancing 

effect of finance in the region as a whole. In fact, although the PEESE method produced 

a non-zero publication-selection-adjusted effect size in three models in Panel (b), we 



30 
 

cannot adopt it because the PET never rejects the null hypothesis in Panel (a). 

As argued in the fourth section, the FAT-PET-PEESE procedure assumes a linear 

relationship between publication selection bias and standard errors, which might not be 

appropriate in the case of this study. For a robustness check, therefore, we carried out 

alternative estimations of the publication selection bias–corrected effect size using four 

advanced techniques. The results, reported in Table 9, indicate that the selected literature 

probably contains evidence of the truth effect size both in studies of European emerging 

markets and advanced economies, if publication selection bias and standard errors are 

related to each other in a non-linear fashion. Nevertheless, even the statistically 

significant estimates are very close to zero and, hence, do not significantly override the 

results obtained from the FAT-PET-PEESE tests in Tables 7 and 8. 

Furthermore, we also attempted the FAT-PET-PEESE procedure separately by target 

country, estimation period, and study area. The results are summarized in Table 10, 

together with those for all studies of European emerging markets and studies of European 

advanced economies in Columns (a) and (e), respectively. As the table shows, FAT 

identified publication selection bias in five of the seven cases in Columns (b) to (d). PET 

suggested the presence of genuine empirical evidence in six cases. However, the PEESE 

approach generated a non-zero publication-selection-adjusted effect size that is 

statistically significantly different from zero only in studies with an average estimation 

year between 2000 and 2003 and studies on financial liberalization. These results are also 

largely consistent with alternative estimations of publication selection bias–corrected 

effect size as in Table 9. 

To sum up, this section revealed a high possibility that the empirical findings reported 

in the selected literature involve publication selection bias, and, as a counter effect, the 

existing studies are lacking in genuine empirical evidence. For this reason, the test results 

for publication selection bias could not be used to examine our hypotheses. 

 

9 Conclusions 

Following the collapse of socialism, Central and East European countries devoted 

considerable policy efforts to the creation of two-tier banking systems and capital markets 

in order to break away from their previous monobank systems (Iwasaki and Uegaki, 2017). 

Their reform outcomes were stunning, even when compared with other emerging markets 

and developing economies. Faced such great transformations, numerous researchers have 

focused on the possibility that the development of financial systems in this region could 
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have significantly impacted economic growth, examining this issue empirically from a 

wide range of perspectives and methods. In this paper, we performed a meta-analysis of 

the extant literature to identify the true effect size of financial development and 

liberalization on economic growth in European emerging markets and tested a series of 

hypotheses related to possible variation in the effect size of finance on growth between 

different target countries, estimation periods, and study areas. From this perspective, we 

also compared the research outcomes of European emerging markets with those of 

European advanced economies. 

Meta-synthesis of 893 estimates collected from 45 selected studies conformed to 

Hypothesis 1, suggesting that financial development and liberalization are highly likely 

to have a positive impact on economic growth in European emerging markets. The 

synthesis results also supported Hypothesis 2, which posits that the financial impact on 

promoting growth in new EU member states would be larger in size than in non-EU 

member states in Eastern Europe and the former Soviet states; Hypothesis 3, which 

predicts that the growth-enhancing effect of finance would diminish over time; 

Hypothesis 4, which supposes that financial development would have a greater impact on 

economic growth than would financial liberalization; and Hypothesis 5, which postulates 

that the finance-growth nexus in European emerging markets would be weaker than in 

European advanced economies. 

The following MRA, however, revealed that the results of meta-synthesis concerning 

Hypotheses 4 and 5 could not be reproduced when controlling for various types of 

heterogeneity arising in research conditions and quality of the collected studies. 

Furthermore, test results for publication selection bias showed a very high risk of 

publication selection bias in this research domain. For this reason, the results of the 

selected studies were determined to be lacking in genuine empirical evidence regarding 

the financial effects on economic growth in both European emerging markets and 

advanced economies; thus, it was not possible to verify our hypotheses. 

The results of meta-analysis in this paper, summarized above, show that insufficient 

research findings have been accumulated to ascertain the true nature of the finance–

growth nexus in Europe. For this reason, as implied by the low median statistical power 

of collected estimates shown in Column (C) of Table 2, further research is needed to 

develop empirical results with higher precision. Thus, it is hoped that European financial 

research will advance further with regard to both emerging markets and advanced 

economies. 
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APPENDIX 
METHOD FOR EVALUATING THE QUALITY LEVEL OF A STUDY 

 

This appendix describes the evaluation method used to determine the quality level of the 

studies subjected to our meta-analysis. 

For journal articles, we used the ranking of economics journals published as of 

February 1, 2018, by IDEAS—the largest bibliographic database dedicated to economics 

and available freely on the Internet (http://ideas.repec.org/)—as the most basic 

information source for our evaluation of quality level. IDEAS provides the world’s most 

comprehensive ranking of economics journals; as of February 2018, 2159 academic 

journals were ranked. 

We divided these 2159 journals into 20 clusters, using a cluster analysis based on 

overall evaluation scores. We then assigned each journal cluster a score (weight) from 1 

(the lowest journal cluster) to 20 (the highest). 

For academic journals that are not ranked by IDEAS, we referred to the Thomson 

Reuters Impact Factor and other journal rankings and identified the same level of IDEAS 

ranking–listed journals that correspond to these non-listed journals. We have assigned 

each of them the same score as its counterpart. 

For academic books and book chapters, we assigned a score of 1 in principle; 

however, if at least one of the following conditions was met, each of the relevant books 

or chapters uniformly received a score of 10, which is the median value of the scores 

assigned to the above-mentioned IDEAS ranking–listed economics journals: (1) the 

academic book or book chapter clearly states that it has gone through a peer review 

process; (2) its publisher is a leading academic publisher that has external evaluations 

carried out by experts; or (3) the research level of the study has been evaluated by the 

authors to be obviously high. 
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(a) In 1997  

(b) In 2007

Note: Horizontal axis is bank credit to GDP. Vertical axis is the EBRD index of banking reform and interest rate liberalization.

Source: EBRD Transition Report (various issues) and IMF International Financial Statistics (https://data.imf.org/).

Figure 1. Correlation between progress in banking reform and financial intermediation in European emerging markets
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Study type
Number of
estimates

(K )
Mean Median S.D. Max. Min. Kurtosis Skewness

(a) All studies of European emerging markets (Hypothesis 1) 336 0.109 0.066 0.283 0.961 -0.779 4.473 0.428 7.070 *** 5.497 †††

(b) Comparison by target country (Hypothesis 2)

Studies with 50% or more of new EU member countries in observations 226 0.143 0.087 0.296 0.961 -0.779 3.833 0.586 7.269 *** 4.393 †††

Studies with less than 50% of new EU member countries in observations 110 0.040 0.039 0.243 0.700 -0.766 5.493 -0.499 1.728 * 4.092 †††

(c) Comparison by estimation period (Hypothesis 3)

Studies with average estimation year of 1999 or earlier 189 0.166 0.104 0.297 0.961 -0.779 4.024 0.606 7.703 *** 4.699 †††

Studies with average estimation year between 2000 and 2003 106 0.053 0.020 0.210 0.662 -0.393 2.944 0.449 2.580 ** 1.522 †

Studies with an average estimation year of 2004 or later 41 -0.006 0.015 0.326 0.700 -0.766 3.581 -0.487 -0.125 1.678 ††

(d) Comparison by study area (Hypothesis 4)

Studies of financial development c 313 0.110 0.070 0.277 0.961 -0.779 4.944 0.426 7.043 *** 5.921 †††

Studies of financial liberalization d 23 0.096 -0.108 0.367 0.674 -0.393 1.564 0.452 1.256 2.969 †††

(e) Comparison with European advanced economies (Hypothesis 5)

Studies of European advanced economies 557 0.109 0.116 0.218 0.942 -0.674 5.611 0.241 11.866 *** 7.331 †††

Notes:
a ***: Null hypothesis that mean is zero is rejected at the 1% level; **: at the 5% level; *: at the 10% level.
b †††: Null hypothesis of normal distribution is rejected at the 1% level;††: at the 5% level; †: as the 10% level.

d Studies that utilize capital account openness, financial market liberalization, comprehensive index of financial liberalization, and other index of financial liberalization

c Studies that utilize financial depth, private credit to GDP, bank credit to GDP, private credit to domestic credit, share of private banks in total bank credit/assets, market capitalization, stock market activity, turnover ratio, comprehensive
index of financial development, and other index of financial development

Shapiro–Wilk
normality test

(z) b
t- test a

Table 1. Descriptive statistics of the partial correlation coefficients, t -test, and Shapiro–Wilk normality test of collected estimates



(a) All studies of European emerging markets (Hypothesis 1) (b) Comparison by target country (Hypothesis 2)

(c) Comparison by estimation period (Hypothesis 3) (d) Comparison by study area (Hypothesis 4)

(e) Comparison by target region (Hypothesis 5)

Note: Vertical axis is Kernel density. Horizontal axis is partial correlation coefficient of collected estimates. See Table 1 for the descriptive statistics of collected estimates.

Figure 2. Kernel density estimation of collected estimates
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(a) All studies of European Emerging Markets (Hypothesis 1) 336 0.015 *** 0.084 *** 2222.680 *** 88.36 8.59 0.080 0.038
(3.56) (6.33) (0.00)

(b) Comparison by target country (Hypothesis 2)

Studies with 50% or more of new EU member countries in observations 226 -0.0002 0.110 *** 1780.470 *** 90.03 10.03 0.079 0.025
(-0.04) (6.30) (0.00)

Studies with less than 50% of new EU member countries in observations 110 0.046 *** 0.040 ** 415.440 *** 81.76 5.48 0.089 0.075
(6.28) (2.14) (0.00)

(c) Comparison by estimation period (Hypothesis 3)

Studies with an average estimation year of 1999 or earlier 189 0.073 *** 0.136 *** 958.340 *** 87.54 8.03 0.116 0.091
(12.22) (7.43) (0.00)

Studies with an average estimation year between 2000 and 2003 106 -0.058 *** 0.028 789.030 *** 86.77 7.56 0.078 0.110
(-8.55) (1.45) (0.00)

Studies with an average estimation year of 2004 or later 41 0.012 -0.008 264.680 *** 90.75 10.81 0.090 0.034
(0.92) (-0.17) (0.00)

(d) Comparison by study area (Hypothesis 4)

Studies of financial development 313 0.035 *** 0.087 *** 1805.740 *** 86.71 7.52 0.081 0.064
(7.89) (6.63) (0.00)

Studies of financial liberalization 23 -0.159 *** 0.057 220.760 *** 96.32 27.15 0.593 0.045
(-12.11) (0.79) (0.00)

(e) Comparison with European advanced economies (Hypothesis 5)

Studies of European advanced economies 557 0.076 *** 0.105 *** 3041.180 *** 84.20 6.33 0.081 0.154
(26.87) (13.95) (0.00)

Notes: *** and * denote statistical significance at the 1% and 10% levels, respectively.
a Null hypothesis: The synthesized effect size is zero.
b Null hypothesis: Effect sizes are homogeneous.
c Ranges between 0 and 100% with larger scores indicating heterogeneity
d Takes zero in the case of homogeneity

Median standard
error

(C) Median standard error and
statistical power

Table 2. Synthesis of collected estimates

Median statistical
power

I 2 statistic c H 2 statistic d
Fixed-effect model

(z value) a

Random-effects
model

(z value) a

Cochran Q  test of
homogeneity

(p value) b

(B) Heterogeneity test and measures

Study type
Number of
estimates

(K )

(A) Meta-synthesis
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Figure 3. Chronological order of partial correlation coefficients: All studies of European emerging
markets

Notes: The values in parentheses below the coefficients in the equation are robustness standard errors. *** denotes statistical
significance at the 1% level.

r = 36.703*** - 0.0182***yr
(8.971) (0.004)

Adj. R2=0.0446  F



Mean Median S.D. Mean Median S.D.

Non-EU majority study 1 = if the share of non-EU countries in observation is 50% or more, 0 = otherwise 0.327 0 0.470 - - -

average estimation year between 2000 and 2003 1 = if the average estimation year is between 2000 and 2003, 0 = otherwise 0.315 0 0.465 - - -

average estimation year of 2004 or later 1 = if the average estimation year is 2004 or later, 0 = otherwise 0.122 0 0.328 - - -

Study of financial liberalization 1 = if the study area is financial liberalization, 0 = otherwise 0.068 0 0.253 - - -

Average year of estimation Average year of estimation period 2000.000 1998 3.373 1998.300 2000.5 6.926

Study of European emerging markets 1 = if the estimate is extracted from a study of European emerging markets, 0 = otherwise - - - 0.376 0 0.485

Number of target countries Logarithms of the total number of target countries 2.165 2.197 0.886 1.981 2.197 0.968

Cross-sectional data 1 = if cross-sectional data are employed for empirical analysis, 0 = otherwise 0.057 0 0.231 0.028 0 0.165

Time-series data 1 = if time-series data are employed for empirical analysis, 0 = otherwise 0.045 0 0.207 0.102 0 0.303

OLS 1 = if OLS estimator is used for estimation, 0 = otherwise 0.220 0 0.415 0.191 0 0.394

IV/2SLS/3SLS 1 = if IV, 2SLS, or 3SLS estimator is used for estimation, 0 = otherwise 0.077 0 0.268 0.048 0 0.214

Real GDP 1 = if the unit of the growth variable is real GDP, 0 = otherwise 0.220 0 0.415 0.177 0 0.382

No conversion 1 = if the growth variable is used without any conversion, 0 = otherwise 0.009 0 0.094 0.003 0 0.058

Log transformation 1 = if the growth variable is log-transformed data, 0 = otherwise 0.455 0 0.499 0.299 0 0.458

Nonlinear effects 1 = if the nonlinear effects of the financial variable are treated in the estimation, 0 = otherwise 0.071 0 0.258 0.354 0 0.478

Lagged 1 = if the financial variable is lagged, 0 = otherwise 0.161 0 0.368 0.139 0 0.346

With intercepted variable 1 = if the financial variable is estimated with an intercepted variable(s), 0 = otherwise 0.098 0 0.298 0.095 0 0.294

Control for endogeneity 1 = if the endogeneity between finance and economic growth is controlled for, 0 = otherwise 0.057 0 0.231 0.032 0 0.177

Country fixed effects 1 = if the estimation simultaneously controls for country fixed effects, 0 = otherwise 0.411 0 0.493 0.258 0 0.438

Time fixed effects 1 = if the estimation simultaneously controls for time fixed effects, 0 = otherwise 0.164 0 0.371 0.378 0 0.485

Macroeconomic stability 1 = if the estimation simultaneously controls for macroeconomic stability including inflation, 0 = otherwise 0.390 0 0.488 0.506 1 0.500

Political stability 1 = if the estimation simultaneously controls for political stability, 0 = otherwise 0.042 0 0.200 0.018 0 0.133

Trade openness 1 = if the estimation simultaneously controls for trade openness, 0 = otherwise 0.185 0 0.388 0.417 0 0.493

Human capital 1 = if the estimation simultaneously controls for human capital, 0 = otherwise 0.039 0 0.193 0.034 0 0.180

Investment/capital formation 1 = if the estimation simultaneously controls for investment and/or capital formation, 0 = otherwise 0.488 0 0.501 0.300 0 0.459

Education 1 = if the estimation simultaneously controls for education level, 0 = otherwise 0.446 0 0.498 0.480 0 0.500

Institutional quality 1 = if the estimation simultaneously controls for institutional quality, 0 = otherwise 0.074 0 0.263 0.028 0 0.165

Quality level 20-point scale of the quality level of the study 10.167 15 7.546 14.206 18 6.960

SE Standard error of the partial correlation coefficient 0.117 0.080 0.076 0.102 0.080 0.063
Note: See Appendix for details of quality level.

Table 3. Names, definitions, and descriptive statistics of meta-independent variables

DefinitionVariable name Studies of European emerging markets All European studies

Descriptive statistics



Estimator (Analytical weight in brackets) a

Meta-independent variable (Default)/Model

Target country (EU majority study) (Hypothesis 2)

Non-EU majority study -0.0736 * -0.0500 -0.1106 -0.1139 * -0.1181 *

(0.037) (0.034) (0.073) (0.065) (0.071)

Estimation period (average estimation year of 1999 or earlier) (Hypothesis 3)

Average estimation year between 2000 and 2003 -0.0792 ** -0.0777 *** -0.1177 * -0.1002 -0.1009
(0.030) (0.024) (0.068) (0.064) (0.068)

Average estimation year of 2004 or later -0.0992 * -0.0694 -0.1404 -0.1670 ** -0.1810 **

(0.055) (0.044) (0.103) (0.082) (0.082)

Target study area (study of financial development) (Hypothesis 4)

Study of financial liberalization -0.0022 -0.0524 -0.0807 -0.0778 -0.0732 *

(0.063) (0.043) (0.092) (0.049) (0.042)

Selected moderators

Cross-sectional data 0.4539 *** 0.2559 ** 0.4625 *** 0.4555 *** 0.4500 ***

(0.091) (0.096) (0.099) (0.135) (0.134)

No conversion 0.5075 *** 0.4860 *** 0.5328 *** 0.2551 *** 0.2149 ***

(0.034) (0.030) (0.055) (0.022) (0.020)

Nonlinear effects -0.1145 * -0.0809 -0.1847 * -0.2403 ** -0.2508 **

(0.062) (0.054) (0.109) (0.109) (0.112)

Political stability 0.0525 0.0060 0.1300 0.0856 0.0762
(0.075) (0.040) (0.104) (0.090) (0.082)

Human capital -0.3557 *** -0.2922 *** -0.4486 *** -0.5022 *** -0.5071 ***

(0.055) (0.047) (0.093) (0.084) (0.086)

Education 0.1106 *** 0.0936 *** 0.1071 ** 0.0984 * 0.0966 *

(0.034) (0.032) (0.052) (0.054) (0.058)

Standard error of partial correlation coefficient
SE 0.5794 0.9346 *** -0.1668 -0.6360 -0.7192

(0.378) (0.321) (0.544) (0.602) (0.630)

Intercept 0.0385 -0.0009 0.1366 0.2199 ** 0.2351 **

(0.033) (0.021) (0.102) (0.110) (0.119)

K 336 336 336 336 336
R 2 0.411 0.416 0.376 - 0.316

a Precision: inverse of standard error; Sample size: degree of freedom; Study size: inverse of number of reported estimates

Notes: Figures in parentheses beneath the regression coefficients are robust standard errors. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Selected
moderators denote the meta-independent variables with a PIP of 0.50 or more in the Bayesian model averaging estimation and a p  value of 0.10 or less in the frequentist check OLS estimation as
reported in Appendix 2. See Table 3 for the definitions and descriptive statistics of meta-independent variables.

Table 4. Meta-regression analysis of the study of European emerging markets: Baseline model

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]



Estimator (Analytical weight in brackets) a

Meta-independent variable (Default)/Model

Target literature (study of European advanced economies) (Hypothesis 5)

Study of European emerging markets -0.0424 -0.0689 *** -0.0454 -0.0272 -0.0250
(0.037) (0.023) (0.101) (0.092) (0.095)

Selected moderators

Average estimation year -0.0067 *** -0.0051 ** -0.0083 -0.0168 *** -0.0122 **

(0.002) (0.002) (0.005) (0.005) (0.005)

Number of target countries -0.0694 *** -0.0258 ** -0.0434 -0.1679 *** -0.1525 ***

(0.014) (0.013) (0.036) (0.046) (0.040)

Cross-sectional data 0.3320 *** 0.1594 *** 0.3310 *** 0.1127 0.1887
(0.123) (0.047) (0.119) (0.167) (0.167)

Time-series data -0.2053 ** -0.0916 -0.1691 -0.5405 *** -0.4598 **

(0.083) (0.064) (0.162) (0.209) (0.186)

OLS -0.0919 -0.1077 *** -0.1516 ** 0.2263 0.1553
(0.062) (0.030) (0.060) (0.186) (0.167)

IV/2SLS/3SLS -0.1074 *** -0.0547 ** -0.1249 -0.0935 *** -0.1093 ***

(0.032) (0.021) (0.080) (0.029) (0.032)
No conversion 0.5326 *** 0.4632 *** 0.5708 *** 0.2498 *** 0.3189 ***

(0.050) (0.031) (0.093) (0.030) (0.032)

Lagged -0.1029 ** -0.1251 ** -0.0928 -0.0077 -0.0250
(0.042) (0.049) (0.061) (0.135) (0.119)

Macroeconomic stability 0.0452 0.0140 0.0340 0.0469 0.0532
(0.037) (0.026) (0.040) (0.062) (0.055)

Political stability 0.0756 -0.0349 0.1404 0.1079 0.1563
(0.089) (0.049) (0.129) (0.100) (0.127)

Trade openness -0.0879 ** -0.0780 *** -0.0680 -0.1136 -0.1326 **

(0.038) (0.028) (0.046) (0.075) (0.067)

Human capital -0.2282 *** -0.1498 *** -0.2065 *** -0.3757 *** -0.3537 ***

(0.036) (0.030) (0.064) (0.124) (0.114)

Education 0.0734 *** 0.0612 ** 0.1332 * 0.0665 0.0848
(0.023) (0.023) (0.068) (0.067) (0.060)

Standard error of partial correlation coefficient
SE 0.8655 ** 1.1280 *** 0.5114 -1.4284 *** -1.0595 **

(0.430) (0.384) (0.767) (0.536) (0.525)

Intercept 13.5678 *** 10.2476 ** 16.7504 34.1663 *** 24.8763 **

(4.523) (4.241) (10.610) (9.487) (10.603)

K 893 893 893 893 893
R 2 0.301 0.323 0.368 - 0.097

a Precision: inverse of standard error; Sample size: degree of freedom; Study size: inverse of number of reported estimates

Table 5. Meta-regression analysis: Comparison between the study of European emerging markets and the study of European advanced economies

Notes: Figures in parentheses beneath the regression coefficients are robust standard errors. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. Selected
moderators denote the meta-independent variables with a PIP of 0.50 or more in the Bayesian model averaging estimation and a p  value of 0.10 or less in the frequentist check OLS estimation as
reported in Appendix 2. See Table 3 for the definitions and descriptive statistics of meta-independent variables.
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(a) All studies of European emerging markets (b) Studies of European advanced economies

Note: Solid line indicates the synthesized effect size of the random-effects model reported in Table 3.
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Figure 4. Funnel plot of partial correlation coefficients

Estimates (r ) Estimates (r )



PCC k <0 PCC k >0 PCC k <x PCC k >x

(a) All studies of European emerging markets (Hypothesis 1) 336 113 223 6.0010 *** 175 161 -0.7638
(0.000) (0.445)

(b) Comparison by target country (Hypothesis 2)

Studies with 50% or more of new EU member countries in observations 226 73 153 5.3215 *** 120 106 -0.9313
(0.000) (0.352)

Studies with less than 50% of new EU member countries in observations 110 40 70 2.8604 *** 57 53 -0.3814
(0.004) (0.703)

(c) Comparison by estimation period (Hypothesis 3)

Studies with an average estimation year of 1999 or earlier 189 47 142 6.9102 *** 104 85 -1.3820
(0.000) (0.167)

Studies with an average estimation year between 2000 and 2003 106 46 60 1.3598 57 49 -0.7770
(0.174) (0.437)

Studies with an average estimation year of 2004 or later 41 20 21 0.1562 19 22 0.4685
(0.876) (0.639)

(d) Comparison by study area (Hypothesis 4)

Studies of financial development 313 100 213 6.3871 *** 163 150 -0.7348
(0.000) (0.463)

Studies of financial liberalization 23 13 10 -0.6255 14 9 -1.0426
(0.532) (0.297)

(e) Comparison with European advanced economies (Hypothesis 5)

Studies of European advanced economies 557 130 427 12.5843 *** 260 297 1.5677
(0.000) (0.117)

Notes: *** denotes statistical significance at the 1% level.
a The estimate of the random-effects model reported in Table 2 is used.
b Null hypothesis: The ratio of the positive versus negative values is 50:50.
c Null hypothesis: The ratio of estimates below x  versus those over x is 50:50.

Table 6. Univariate test of publication selection bias

Number of
estimates

(K )
Number of estimates

Goodness-of-fit

z  test  (p  value)c

Study type

Under the assumption that the truth effect size
is zero

Under the assumption that the truth effect size

is the random-effects synthesis value (x )a

Number of estimates
Goodness-of-fit

z  test  (p  value)b



(a) FAT-PET test (Equation: t = γ 0+γ 1(1/SE )+v )

Estimator

Model

Intercept (FAT: H0: γ 0 = 0) 2.3860 *** 2.3860 *** 2.3860 *** 0.4439 2.4868 ***

(0.326) (0.338) (0.697) (0.866) (0.352)

1/SE  (PET: H0: γ 1 = 0) -0.1513 *** -0.1513 *** -0.1513 ** 0.0157 -0.1600 ***

(0.030) (0.031) (0.072) (0.074) (0.028)

K 336 336 336 336 336

R 2 0.116 0.116 0.116 0.116 0.115

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

Estimator

Model

SE 7.0558 *** 7.0558 *** 7.0558 *** -4.5051 ** 3.3118
(1.128) (1.319) (7.056) (2.124) (9.356)

1/SE  (H0: γ 1 = 0) -0.0273 * -0.0273 * -0.0273 -0.0216 -0.0165
(0.016) (0.016) (0.040) (0.028) (0.048)

K 336 336 336 336 336

R 2 0.106 0.106 0.106 - -

a Hausman test: χ 2 = 6.54, p  = 0.0106

Notes: Figures in parentheses beneath the regression coefficients are standard errors. Except for Model [9], robust standard
errors are estimated. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

[1] [2] [3] [4] a [5]

Unrestricted
WLS

 WLS  with
bootstrapped

standard errors

Cluster-robust
WLS

Random-
effects panel

ML
IV

[6] [7] [8] [9] [10]

Table 7. Meta-regression analysis of publication selection bias in the study of European emerging
markets

Unrestricted
WLS

 WLS  with
bootstrapped

standard errors

Cluster-robust
WLS

Cluster-robust
fixed-effects
panel LSDV

IV



(a) FAT-PET test (Equation: t = γ 0+γ 1(1/SE )+v )

Estimator

Model

Intercept (FAT: H0: γ 0 = 0) 1.2888 *** 1.2888 *** 1.2888 * 1.2634 * 1.6663 ***

(0.231) (0.193) (0.632) (0.650) (0.288)

1/SE  (PET: H0: γ 1 = 0) -0.0015 -0.0015 -0.0015 -0.0104 -0.0294
(0.018) (0.016) (0.045) (0.047) (0.020)

K 557 557 557 557 557

R 2 0.002 0.002 0.002 0.000 -

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

Estimator

Model

SE 4.8312 *** 4.8312 *** 4.8312 4.7310 ** 3.0730
(1.210) (1.386) (3.688) (2.359) (6.326)

1/SE  (H0: γ 1 = 0) 0.0543 *** 0.0543 *** 0.0543 ** 0.0305 0.0340
(0.010) (0.012) (0.025) (0.020) (0.072)

K 557 557 557 557 557

R 2 0.216 0.216 0.216 - -

a Hausman test: χ 2 = 0.82, p  =  0.3649

Notes: Figures in parentheses beneath the regression coefficients are standard errors. Except for Model [9], robust standard
errors are estimated. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

[1] [2] [3] [4] a [5]

Unrestricted
WLS

 WLS  with
bootstrapped

standard errors

Cluster-robust
WLS

Random-
effects panel

ML
IV

[6] [7] [8] [9] [10]

Table 8. Meta-regression analysis of publication selection bias in the study of European advanced
economies

Unrestricted
WLS

 WLS  with
bootstrapped

standard errors

Cluster-robust
WLS

Cluster-robust
random-effects

panel GLS
IV



(a) All studies of European emerging markets

Method

Model

Publication selection bias–corrected effect size -0.0483 0.0128 *** -0.0151 *** 0.0106 ***

(0.030) (0.004) (0.002) (0.004)

K 33 336 336 336

(b) Studies of European advanced economies

Method

Model

Publication selection bias–corrected effect size 0.0323 * 0.0170 -0.0015 0.0706 ***

(0.018) (0.034) (0.015) (0.003)

K 55 557 557 557
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)
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)
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)

Top 10b Selection modelc
Endogeneous

kinked modeld
p -uniforme

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

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

Table 9. Alternative estimates of publication selection bias–corrected effect size

Top 10b Selection modelc
Endogeneous

kinked modeld
p -uniforme



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

(a) All studies of European emerging markets (Hypothesis 1) 336 Rejected Rejected Not rejected

(b) Comparison by target country (Hypothesis 2)

Studies with 50% or more of new EU member countries in observations 226 Rejected Rejected Not rejected

Studies with less than 50% of new EU member countries in observations 110 Not rejected Rejected Not rejected

(c) Comparison by estimation period (Hypothesis 3)

Studies with average estimation year of 1999 or earlier 189 Rejected Rejected Not rejected

Studies with average estimation year between 2000 and 2003 106 Rejected Rejected Rejected (-0.1541/-0.0795)

Studies with an average estimation year of 2004 or later 41 Not rejected Not rejected Not rejected

(d) Comparison by study area (Hypothesis 4)

Studies of financial development 313 Rejected Rejected Not rejected

Studies of financial liberalization 23 Rejected Rejected Rejected (-0.2399)

(e) Comparison with European advanced economies (Hypothesis 5)

Studies of European advanced economies 557 Rejected Not rejected Rejected (0.0543)

Notes :
a The null hypothesis is rejected when more than three of five models show a statistically significant estimate. Otherwise not rejected.
b Figures in parentheses are PSB-adjusted estimates. If two estimates are reported, the left and right figures denote the minimum and maximum estimate, respectively.

Table 10. Summary of publication selection bias test

Study type

Test resultsa

Number of
estimates

(K )



European
emerging markets

European
advanced
economies

Koivu (2002)  1993-2000 10

Dawson (2003)  1994-1999 4

Mehl and Winkler (2003)  1993-2001 12

Fink et al. (2005a)   1990-2001 110

Fink et al. (2005b)  1996-2000 17

Fink et al. (2006)  1996-2000 18

Mehl et al. (2006)  1993-2003 4

Padoan and Mariani (2006)  1960-2001 43

Valverde et al. (2007)  1986-2001 4

Bussière and Fratzscher (2008)  1990-2002 6

Masten et al. (2008)   1996-2004 14

Vaona and Patuelli (2008)  1986-2006 2

Akimov et al. (2009)  1989-2004 16

Fink et al. (2009)   1996-2000 36

Hasan et al. (2009)  1996-2004 20

Lee and Chang (2009)  1970-2002 5

Romero-Ávila (2009)  1960-2001 38

Koetter and Wedow (2010)  1995-2005 17

Wu et al. (2010)  1976-2005 24

Cojocaru et al. (2011)  1990-2008 11

Djalilov and Piesse (2011)  1992-2008 6

Zagorchev et al. (2011)  1997-2004 7

Bouzid (2013)  1990-2005 7

Dudian and Popa (2013)  1996-2011 3

Gehringer (2013)  1990-1994 1

Narayan and Narayan (2013)  1995-2011 3

Gaffao and Garalova (2014)  1995-2007 18

Özdemir (2014)  1995-2007 6

Petkovski and Kjosevski (2014)  1991-2011 2

Caporale et al. (2015)  1994-2007 16

Georgantopoulos et al. (2015)  1999-2012 6

Yaroson (2015)  1995-2013 3

Cojocaru et al. (2016)  1990-2008 6

Musta (2016)  1994-2015 2

Jimborean and Kelber (2017)  1993-2014 6

Radjenovic and Rakic (2017)  1997-2013 12

Capolupo (2018)  1965-2009 15

Fetai (2018)  1998-2015 2

Rama (2018)  2002-2014 4

Asteriou and Spanos (2019)   1990-2016 59

Benczúr et al. (2019)  1990-2014 260

Dombi and Grigoriadis (2020)  1993-2014 20

Giritli and Kalmaz (2020)  1990-2018 3

Mtar and Belazreg (2021)   2001-2016 11

Rehman and Hysa (2021)  2000-2017 4

Appendix Table A1. List of selected studies on the finance-growth nexus in Europe for meta-analysis

Author(s) (Publication year)
Estimation

period

Number of
collected
estimates

Target region



(a) Studies of European emerging markets

Estimatora

Coef. S.E. t PIPb Coef. S.E. t p

Focus regressors

Non-EU majority study -0.1070 0.0561 -1.91 1.00 -0.1450 0.0298 -4.87 0.000

Average estimation year between 2000 and 2003 -0.0325 0.0484 -0.67 1.00 -0.0693 0.0306 -2.26 0.024

Average estimation year of 2004 or later -0.0281 0.0586 -0.48 1.00 -0.0246 0.0425 -0.58 0.563

Study of financial liberalization -0.1485 0.0822 1.81 1.00 -0.1003 0.0604 1.66 0.098

SE -0.1488 0.2486 -0.60 1.00 -0.0625 0.2071 -0.30 0.763

Auxiliary regressors

Number of target countries -0.0020 0.0102 -0.20 0.08

Cross-sectional data 0.4240 0.0725 5.85 1.00 0.4033 0.0639 6.32 0.00

Time-series data 0.0005 0.0221 0.02 0.05

OLS -0.0029 0.0154 -0.19 0.07

IV/2SLS/3SLS -0.0107 0.0349 -0.31 0.13

Real GDP -0.0396 0.0607 -0.65 0.37

No conversion 0.5260 0.1707 3.08 0.98 0.5096 0.1323 3.85 0.00

Log transformation -0.0005 0.0098 -0.05 0.06

Nonlinear effects -0.2515 0.0929 -2.71 0.97 -0.1957 0.0572 -3.42 0.00

Lagged 0.0189 0.0441 0.43 0.20

With intercepted variable -0.0041 0.0223 -0.18 0.08

Control for endogeneity -0.0104 0.0379 -0.28 0.11

Country fixed effects 0.0049 0.0211 0.23 0.10

Time fixed effects 0.0003 0.0094 0.03 0.05

Macroeconomic stability -0.0001 0.0111 -0.01 0.06

Political stability 0.0803 0.1034 0.78 0.50 0.1838 0.0702 2.62 0.01

Trade openness -0.0242 0.0480 -0.50 0.26

Human capital -0.3759 0.0848 -4.43 1.00 -0.3552 0.0713 -4.98 0.00

Investment/capital formation 0.0305 0.0605 0.50 0.26

Education 0.1373 0.0709 1.94 0.85 0.1720 0.0304 5.66 0.00

Institutional quality -0.0792 0.1017 -0.78 0.45

Quality level 0.0000 0.0009 -0.05 0.06

K

Appendix Table A2. Meta-regression analysis of model uncertainty for selection of moderators

336 336

Bayesian model averaging

[1]
Meta-independent variables/Model

[2]

Frequentist check (OLS)



(b) All European studies

Estimatora

Coef. S.E. t PIPb Coef. S.E. t p

Focus regressors

Study of European emerging markets -0.0052 0.0271 -0.19 1.00 -0.0028 0.0173 -0.16 0.872

SE 0.0076 0.2413 0.03 1.00 0.0561 0.1834 0.31 0.760

Auxiliary regressors

Average estimation year -0.0067 0.0022 -3.09 0.96 -0.0077 0.0013 -5.97 0.00

Number of target countries -0.1055 0.0161 -6.55 1.00 -0.1096 0.0130 -8.42 0.00

Cross-sectional data 0.4127 0.0578 7.14 1.00 0.3981 0.0511 7.79 0.00

Time-series data -0.2489 0.0434 -5.74 1.00 -0.2472 0.0378 -6.53 0.00

OLS -0.0525 0.0422 -1.25 0.69 -0.0662 0.0232 -2.85 0.00

IV/2SLS/3SLS -0.1603 0.0501 -3.20 0.97 -0.1452 0.0368 -3.94 0.00

Real GDP -0.0330 0.0396 -0.83 0.47

No conversion 0.6290 0.1419 4.43 1.00 0.5856 0.1268 4.62 0.00

Log transformation 0.0001 0.0059 0.02 0.04

Nonlinear effects 0.0006 0.0072 0.09 0.05

Lagged -0.0452 0.0436 -1.04 0.59 -0.0748 0.0238 -3.15 0.00

With intercepted variable 0.0017 0.0096 0.17 0.06

Control for endogeneity -0.0022 0.0220 -0.10 0.05

Country fixed effects 0.0023 0.0110 0.21 0.07

Time fixed effects 0.0131 0.0278 0.47 0.23

Macroeconomic stability 0.0720 0.0394 1.83 0.85 0.0670 0.0218 3.06 0.00

Political stability 0.2082 0.0806 2.58 0.94 0.2088 0.0569 3.67 0.00

Trade openness -0.0729 0.0419 -1.74 0.83 -0.0888 0.0224 -3.97 0.00

Human capital -0.3389 0.0537 -6.31 1.00 -0.3209 0.0447 -7.17 0.00

Investment/capital formation 0.0232 0.0375 0.62 0.34

Education 0.0564 0.0395 1.43 0.75 0.0915 0.0192 4.76 0.00

Institutional quality -0.0251 0.0552 -0.46 0.22

Quality level -0.0006 0.0015 -0.40 0.18

K
Notes: Estimate of the intercept is omitted. PIP denotes posterior inclusion probability. See Table 3 for the definitions and descriptive statistics of meta-
independent variables.

893 893

Bayesian model averaging Frequentist check (OLS)

Meta-independent variables/Model
[1] [2]
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