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Financial integration and total factor 
productivity: in consideration of different capital 
controls and foreign direct investment
Md Arif‑Ur‑Rahman* and Kazuo Inaba

1 Introduction
Cross-country financial flows are fundamental to international economics. There are 
hot debates among policymakers and academicians on the pros and cons of the current 
cross-border financial integration. In principle, financial integration enables an economy 
to borrow from foreign sources for financing domestic investment and also to increase 
access to advance technology and management skills, thus promoting productivity 
growth. However, this integration can also be blamed for being an important transmitter 
through which economic vulnerability spreads across economies. It also causes macro-
economic instability even financial crises. Recent financial turmoil directs policymakers 
to rethink appropriate financial opening policies for growth.

A vital issue in the debate of financial integration is whether openness to foreign 
capital has significant growth benefits and whether these benefits compensate for the 
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risks. In theory, there are a number of channels through which financial openness 
should affect economic performance. In a standard neo-classical framework, open-
ing international capital markets generates capital flows from capital-abundant toward 
capital-scarce countries, thereby promoting growth in the poor countries through accel-
eration in the convergence process. While the industrial countries are capital affluent, 
the developing countries are relatively capital scarce; this fact should generate higher 
growth in developing economies and welfare gains for both groups. Nevertheless, there 
are few pieces of robust empirical evidence regarding a causal link between financial 
openness and economic growth. The majority of the studies tends to find no effect or, 
at best, mixed results. Quinn (1997), Vanassche (2004), Quinn and Toyoda (2008), and 
Gygli et al. (1999) evidence robust positive association between Capital account liber-
alization and economic growth. Whereas Kraay (1998), Rodrik (1998), Klein (2005), 
O’Donnell (2001), Durham (2004), Woo (2009), Alfaro et  al. (2009), Baltabaev (2014), 
Milesi-Ferretti (2018), etc. do not find direct or casual link between financial openness 
and economic growth. In recent study, Lane and Milesi-Ferretti (2018) show the growth 
in cross-border positions in relation to world GDP has come to a halt. It documents the 
evolution of international financial integration since the global financial crisis.

Unlike a majority of the previous empirical studies, this paper attempts to change the 
direction of the financial openness and growth nexus debate by focusing on the conse-
quence of financial openness on productivity growth rather than on economic growth. 
Several previous literatures on growth issues have shown that a large share of cross-
country differences in economic performance is obsessed by total factor productiv-
ity (TFP) rather than factor accumulation (physical and human capital). Hall and Jones 
(1999) conclude that GDP variation is mostly explained by variations in TFP. Klenow 
and Rodriguez-Clare (1997) also illustrate that GDP growth differentials are primar-
ily caused by the differences in the growth rates of TFP. Bonfiglioli (2008) states that if 
financial integration only promotes capital accumulation and accelerates convergence, 
then its positive effect is expected to be short-lived. If instead, it raises TFP, it is most 
likely to stimulate long-term growth. Similarly, Bekaert et al. (2011) show that the impact 
of openness on TFP growth is more important than the effect on capital growth. They 
also explains why the growth effects of liberalization appear to be largely permanent 
rather than temporary. The literature on financial integration makes use of two distinc-
tive groups of measures: de facto and de jure indicators. In particular, de jure indicators 
refer to the legal status of the financial liberalization process (Chinn and Ito 2008). De 
facto indicators measure the actual openness of financial transactions, usually expressed 
by stock, or flow ratios of assets, liabilities, the sum of both, or their components (FDI, 
portfolio investments, etc.) in the percentage to GDP (Gehringer 2013b). Most of the 
studies like Quinn (1997), Rodrik (1998), Edison et al. (2002a), Arteta et al. (2003), Quinn 
and Toyoda (2008), Bonfiglioli (2008), Lee (2016), etc. that examine the effects of finan-
cial integration have relied on de jure measures of capital account openness that reflect 
legal restrictions on capital movements. However, to realize the collateral benefits, de 
facto integration measures are also important. Because of the lack of enforcement, de 
jure indices of financial globalization do not reflect the actual extent to which the capital 
flows evolve in response to legal restrictions. Many countries have capital controls that 
are quite strict on document but that are roughly ineffectual in practice. Therefore, their 
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de facto levels of integration—measured by capital flows or stocks of foreign assets and 
liabilities—are quite high. To address both regal restriction and actual extent of capital 
movement, this paper considers both de jure and de facto measures of openness.

A comprehensive analysis of the relationship between financial integration and pro-
ductivity growth is conducted using a wide-range dataset that includes various measures 
(both de jure and de facto) of financial integration for a large number of developed and 
developing countries. In the baseline regression analysis, different capital control/open-
ness indices (e.g., Di and Ka)1 as de jure measures of integration and stock of foreign 
direct investment (FDI) relative to GDP as de-facto financial integration are considered. 
It is widely believed that FDI is the most stable form of capital inflows. Strong theo-
retical discussions and several pieces of empirical evidence suggest that FDI flows gener-
ate many of the indirect benefits of financial integration. This paper provides empirical 
evidence using dynamic panel regressions (system GMM and fixed effect) from a large 
sample of developed and developing countries observed over the period of 1970–2014. 
Based on the findings, this paper suggests that both de jure and de facto measures of 
financial integration matter for TFP growth after controlling for the usual determinants 
of growth. The findings are robust to alternative regression specifications and attempt to 
control for endogeneity.

Theoretical and empirical literature (Borensztein et  al. 1998; Edwards 2001; Arteta 
et al. 2003; Durham 2004; Woo 2009; Alfaro et al. 2009; Baltabaev 2014, etc.) recently 
suggested that the absorptive capacity of a host country plays important roles in real-
izing the benefits of financial integration. To investigate whether the financial develop-
ment of domestic economies has roles in realizing the benefits of financial integration, 
this research uses interaction terms of financial integration measures and a financial sec-
tor development indicator (private credit to GDP). The empirical results show that econ-
omies with better-developed financial markets do not necessarily benefit more from FDI 
in accelerating their economic growth, which is contrary to Alfaro et  al. (2009). They 
find that countries with well-developed financial markets gain significantly from FDI via 
TFP improvements.

We use the dataset of capital control measures (2015) as de jure measure of capital 
control that is very new, and to the best of our knowledge, no published paper has used 
this dataset yet for the analysis of financial integration and TFP relationship. In addi-
tion to the basic analysis of international financial integration and TFP growth nexus, we 
focus more deeply on the role of financial development of the host economy in realizing 
the benefits of financial integration.

The next section reviews theoretical arguments and empirical evidence of the financial 
integration effects on economic growth and productivity growth. Section 3 discusses the 
empirical framework and estimation issues. Sect. 4 explains data, measures of different 
variables, and their sources. Section 5 shows the empirical findings followed by discus-
sions of results. This paper concludes with a brief summary of the findings and their 
implications in Sect. 6 “Conclusion”.

1 Di: Direct Investment Control Index; Ka: Composite Capital Control Index. Source: Fernández et al. (2015)
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2  Literature review
2.1  Theoretical arguments on financial integration and growth

In neoclassical model, capital account opening assists an efficient cross-border alloca-
tion of funds. The funds flow from developed economies, where capital is abundant 
and the return to capital is low, to developing economies, where capital is scarce and 
the return to capital is high. The cost of capital reduces because of available flows of 
resources into the developing economies. As a consequence, the developing countries 
experience temporary increases in investment and growth through acceleration in 
the convergence process, thus this process permanently raises their standard of living 
(Fischer 1998, 2003; Obstfeld 1998; Rogoff, 1999; Summers 2000). This growth effect, 
however, is short-lived, since the steady state is not affected. The steady state or balance 
growth path can be achieved if poor countries’ TFP—rather than solely capital accu-
mulation—accelerates after financial liberalization (Bonfiglioli 2008). Motivated by the 
potential gains from integrating neo-classical argument into economic policies, many 
governments of developing countries, from Santiago to Seoul, have executed different 
forms of capital account liberalization Henry (2007).

If credit rationing were considered for the neo-classical framework above, productiv-
ity is likely to enhance to the extent that capital inflows make more productive invest-
ments possible by relieving the economy from credit constraints (as in Acemoglu and 
Zilibotti 1997). Bonfiglioli (2008) reports another approach where financial integra-
tion is considered similar to trade in goods. He argues, by exerting a pro-competitive 
effect on the capital markets, financial openness would persuade firms of all countries 
to use capital more efficiently, thereby raising productivity without necessarily causing 
capital flows across countries. He explains that financial integration—similar to trade 
in goods—could also promote specialization in financial services, which would develop 
allocative efficiency by allowing good firms to borrow at better conditions through spe-
cialized foreign intermediaries. Capital accumulation may eventually follow the increase 
in productivity.

Above arguments support the view that financial integration positively affects eco-
nomic performance. However, several economists have disputed the positive effect in 
practice. Most of these economists base their arguments on the potential presence of 
other distortions stemming from the trade policy regime, macroeconomic policies, labor 
markets, information asymmetries, etc. They believe that financial integration could 
cause a misallocation of capital, and financial instability (as, for instance, in Rodrick 
1998, and Stiglitz 2000), thereby negatively affects economic performance.

2.2  Empirical evidence

There is no consensus, regarding the direct effect of financial integration. Empirical 
studies yield very different results on the advantage of relative backwardness to benefit 
from integration. Given these inconsistencies in the literature, it is argued that there are 
several discrepancies among researchers who deal with both estimation and measure-
ment in cross-country studies of the financial integration–growth nexus. Researchers 
have used various financial integration measures and yielded significantly incompatible 
results. The literature related to financial integration makes use of two distinctive groups 
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of indicators measured for financial integration: de jure and de facto. There is an impor-
tant difference between usual de jure measures of integration (i.e., restrictions/openness 
on capital account transactions) and de facto measures of integration.

The majority of previous empirical studies appear to be dominated by contributions 
focusing on the impact of financial integration on growth, as measured by changes of per 
capita GDP. However, there is a newly developing strand of the study that suggests indi-
rect (rather than direct) sources of growth, and in particular, TFP growth could be the 
most important engines of dynamic and long-lasting economic performance. Moreover, 
the nature of the relationship between financial integration and TFP growth has impor-
tant welfare implications, especially in light of recent literature emphasizing the role of 
TFP growth as a means to sustainable growth of per capita income. According to Hall 
and Jones (1999), consensus is developing that places more importance in TFP growth 
than factor accumulation.

The rest of this section is devoted to discussions on the most relevant earlier empirical 
works that examine links between financial integration and economic growth, and also 
between financial integration and TFP growth.

2.2.1  Empirical evidence on financial integration and economic growth

Rodrik (1998) conducted one of the first empirical studies to use the dummy variable 
for capital account openness from the IMF report. He reports that capital account lib-
eralization has no significant effect on economic growth and the result supports that of 
an earlier study (Grilli and Milesi-Ferretti 1995). Rodrik’s method is based on a binary 
measure of capital controls, which is a very coarse measure of financial integration. 
Utilizing a better and more informative version of the same de jure openness meas-
ure, Quinn and Toyoda (2008) find a positive relationship between capital account lib-
eralization and economic growth. Using various measures of capital account openness 
including the Quinn index, Edwards (2001), Edison et al. (2002), Klein (2003) and Lee 
(2016) also find a positive association between capital account liberalization and eco-
nomic growth. Dreher (2006) using own developed openness index (KOF Globalization 
Index) finds positive effect of financial globalization on economic growth. By revising 
and updating KOF globalization index, Gygli et al. (2019) find similar results.

The variations in the choices of the sample period, country coverage, empirical meth-
odology, and the measure of integration cause the notably different estimated results 
across studies. For instance, Rodrik’s (1998) analysis covers the period from 1975 to 
1989. On the other hand, Quinn and Toyoda’s (2008) sample covers a longer period, 
1955–2004. For studying the relationship between economic growth and financial inte-
gration, longer time lengths are presumably more appropriate. Using both cross-section 
and panel regression methodology, Lee (2016) finds that capital account liberalization 
and growth have a positive correlation in panel regressions, which demonstrates the 
temporary positive effects of financial opening on economic growth within a country.

Few authors argue that positive impact of capital opening on economic growth is con-
fined only to the developing countries. Others have found that the impact tends to be 
open to all groups of countries: advanced, emerging, and other developing. Edwards 
(2001), Klein (2003) and Edison et al. (2004) report that capital account liberalization has 
a positive growth effect in middle-income developing countries, whereas Quinn (1997), 
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Arteta et al. (2003) and Quinn and Toyoda (2008) report uniform results for all groups of 
countries.

Specifications of de facto measures—compared to de jure measures—of financial 
integration tend to give more support for the potential growth, thus enhancing positive 
effects of financial integration. Kraay (1998), O’Donnell (2001), Edison et al. (2002b) and 
Garita (2009) have similar findings. Effects on growth differ according to the types of 
capital flows. FDI and portfolio equity flows are steady in nature and alleged to fetch 
many indirect benefits.

2.2.2  Empirical evidence on financial integration and total factor productivity growth

Bonfiglioli (2008) offers one of the first empirical works that contribute to the compre-
hensive assessment of the productivity growth channel. Two main channels of growth, 
TFP and investment, are discussed in her study. She checked the impact of financial 
integration on both of the channels. The result suggests that there is a significantly posi-
tive impact of financial integration on TFP growth, but not for capital accumulation 
or investment. Gehringer (2013a) also finds similar findings for the sample of the EU 
countries. Using both de jure and de facto measures of integration, he concludes that the 
EU integration is supportive to the financial impact on productivity, whereas the euro 
adoption is not. The analysis was based on 26 EU members between 1990 and 2007 and 
the difference GMM (generalized method of moments) is used as the empirical method. 
Levchenko et al. (2009), however, find only a short-run effect of financial integration on 
industry-level TFP. Bekaert et al. (2011) state that compared to the impact of openness 
on capital growth, the effect on factor productivity growth is more imperative. Further, 
the growth effects of liberalization appear to be permanent rather than temporary.

Kose et al. (2008a) conduct a wide-ranging analysis of the association between finan-
cial integration and TFP growth using both measures of financial integration—de jure 
and de facto. While they find a positive significant effect of capital openness indices on 
TFP growth, the effect of de facto financial integration on TFP growth is less clear when 
total liabilities and assets are used as a proxy of de facto measure. However, when they 
disaggregate the financial integration measure into stocks of liabilities attributable to dif-
ferent types of underlying capital flows, they find strong support that FDI and portfolio 
equity flows improve TFP growth.

Though the theory suggests that financial integration can benefit an economy, empiri-
cal evidence is very divergent. These divergences of empirical results are influenced by 
the differences in the measurement of integration, choice of empirical methodology, 
country-specific characteristics, availability of data, etc. Thus, the major conclusion is 
that evidence based on cross-country regression frameworks has been inconclusive. In 
some respect, the conceptual or theoretical constraints cannot be defeated only using 
econometric tools, techniques and quality of cross-country data.

3  Empirical methodology and framework
This section discusses some issues that need to be confronted in empirical analysis and 
also explains how to deal with them. The empirical framework builds on standard cross-
country growth regressions to capture the effect of financial integration on TFP growth 
at the national level. Dynamic panel regression framework is used in this study. Though 
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this approach has some drawbacks, it provides a clear depiction of the effects of financial 
integration on TFP growth at the macro-level. Dynamic panel methods on cross-coun-
try data need to be contended with conceptual and econometric issues.

The conceptual issue relates to the idea argued by Henry (2007) that capital account 
liberalization should only have a temporary positive effect on productivity growth. This 
idea may be analytically acceptable, and it is also true that the transition to a new steady 
state could take a long time, especially for economies that are distant from the tech-
nology frontier. Agenor et al. (2000) and Aguiar and Gopinath (2007) argue that busi-
ness cycles are more persistent in developing economies than in industrial ones, so 
a 5-year window is a reasonable compromise for filtering out cycles in both develop-
ing and industrial countries. This study focuses on comparatively low-frequency data 
(5-year average) rather than high-frequency data (year-to-year) to remove very short-
term effects and also to examine whether financial integration has a sustained effect on 
productivity growth. Therefore, this study is a pertinent scope, not only just for captur-
ing more than simply temporary and business cycle effects, but also for indicating the 
significance of financial integration in generating productivity take-off.

One of the econometric issues of concern is that of reverse causality: the likelihood 
that higher productivity growth attracts more foreign capital and the associated problem 
of endogeneity. The productivity growth and capital inflows could both be responding to 
some other forces. Prasad et al. (2007) find that, despite evidence of rising net flows of 
capital from developing to industrial countries, capital flows—especially FDI—do tend 
to follow productivity growth. Gourinchas and Jeanne (2007) reveal that among devel-
oping countries, net capital inflows are negatively correlated with productivity growth, 
which is evidence against the type of reverse causality. Unfortunately, it is difficult to find 
a proper instrument at the country level that influences financial integration yet not TFP 
growth. Therefore, we deal with the endogeneity issue, in the presence of unobserved 
country fixed effects, using the System GMM approach of Blundell and Bond (1998). 
System GMM uses appropriate lagged levels and lagged first differences of the regressors 
as instruments. This is admittedly a mechanical approach to deal with endogeneity, but 
it sounds as an econometric method. It controls an unobserved country-specific term 
because the first difference of the data series has to be taken to execute the estimator 
and it eliminates the unobserved country-specific term. The system GMM is also able 
to control for the potential endogeneity of all the explanatory variables, including the 
lagged dependent variable, as an instrument. As the specification test for system GMM, 
the Hansen over-identification test is used to check the validity of instruments and the 
Arellano-Bond AR (2) test is used to measure the second-order serial correlation. In 
addition to system GMM, basic fixed effect estimation is also conducted as a consistency 
check.

Of course, the level of financial integration has evidently changed over time. To exploit 
the time series variation in the data, dynamic panel regressions are estimated based on 
5-year average for each country. The baseline regression specification is as follows:

Equation (1) specifies the relationship of financial integration to TFP. Here, ∆lnTFPi,t 
is the log growth of TFP,  lnTFPi, t-1 is the level of TFP at the beginning of each 5-year 

(1)�ln TFPi,t = α + β lnTFPi, t−1 + γ FIi, t + �Zi, t + µt + ηi + εi, t .
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period,  Zi,t represents the set of relevant control variables, μt symbolizes time dum-
mies (for each non-overlapping 5-year period), ηi stands for country fixed effects, εi,t is 
error terms, and finally,  FIi,t is the set of financial integration/openness measures. The “i” 
indexes the country and “t” the time period. Most explanatory variables are treated as 
endogenous, and the time trend is treated as strictly exogenous.

To empirically assess the effect of interactive terms between financial integration 
measures and financial development on productive growth, this paper utilizes the fol-
lowing specification:

FI represents the measure of financial integration and FD financial development indica-
tors (Private credit/GDP in baseline case) of the host country. Other specifications are 
same as Eq. (1).

4  Measurement and data
This section confers the approach to several key measurement issues and presents the 
dataset. For measurement and analysis, various data sources are utilized including the 
World Development Indicators, the latest version of the Penn World Tables (PWT, Ver-
sion 9.0, Feenstra et  al. 2015), and other databases maintained and developed by the 
World Bank and other authors. The dataset comprises annual data over the period 1970–
2014 for 108 countries. A detailed description of the variables and their data sources is 
presented in Table 1.

4.1  Total factor productivity (TFP)

Consider the standard Cobb–Douglas production function written as:

(2)
�ln TFPi,t = α + β lnTFPi, t−1 + γ FIi, t + δ (FIi, t ∗ FDi, t)+ �Zi, t + µt + ηi + εi, t .

Table 1 Variable definitions and data sources

Variables Definition Source

TFP Log of TFP PWT 9.0

Initial TFP Log of TFP from previous period PWT 9.01

GDP Log of GDP per capita, in constant 2010 U.S. dollars WDI

Initial GDP Log of GDP per capita from previous period WDI

FDI Foreign direct investment, stock (% of GDP) Lane and Milesi‑Ferretti (2007)

FDI flow Foreign direct investment, net inflows (% of GDP) WDI

Di Direct investment restrictions ‘Capital control measures: a 
new dataset’‑ IMF

Ka Overall capital restrictions index (all asset categories) Same

KAOPEN Capital account openness index (Chinn‑Ito index) Chinn and Ito 2006)

CAPITAL Capital account openness index (Quinn Index) Quinn (1997)

Schooling Average years of secondary schooling (for the population 
over 15 years of age)

Barro and Lee (2013)

Pvt. cr Domestic credit to private sector (% of GDP) WDI

Pvt. cr_bank Private credit by deposit money banks (% of GDP) WDI

Pop. growth Population growth (annual %) WDI

Investment Log of gross capital formation (% of GDP) WDI
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where Y denotes aggregate output, A is the stock of knowledge or TFP, K and H indicate 
the stocks of physical and human capital, respectively, and L is the number of workers. 
The aggregate output growth will depend on the rate of change of these four factors. 
To calculate TFP, we need time series data on Y, K, H, and L, and also an estimation of 
the parameter ‘α’. Here, ‘α’ is the share of physical capital in total national income. The 
growth rate of TFP, which is obtained as residuals in the growth accounting, is often 
recognized as technological progress. TFP can change for many reasons, such as where 
there is an increase in stock of knowledge about production techniques. The endoge-
nous growth theory focuses on technological progress as a consequence of intentional 
industrial innovation through R&D activities in response to their expected profits. Both 
the costs of R&D and the rewards, which innovators gain, are influenced by conditions 
in product (including market size), factor (such as skilled labor), and capital markets, as 
well as government policies and institutions that administrate these market conditions.

The analysis utilizes TFP from the Penn World Table (PWT) 9.0. TFP values are at 
constant national prices (2011 = 1). For TFP growth, the growth of log TFP is calculated 
over each 5-year period in the equation.

4.2  Financial integration measures

There is no wide consensus in the literature regarding the choice of an appropriate meas-
urement of financial integration. As mentioned earlier, the literature on financial inte-
gration uses two distinct measures: de facto and de jure indicators. There is an important 
difference between traditional de jure measures of integration and de facto measures of 
integration. Capital controls are the relevant policy tools, but there can be differences 
in their degree of enforcement over time. In view of these theoretical concerns and the 
controversy surrounding the selection of the appropriate measure, the impact of both 
types of financial integration measures, de jure and de facto, is examined in this analysis.

In our baseline model, two de jure measures of financial integration are used: the 
overall capital restriction index (Ka) and the direct investment restrictions (Di) of 
IMF new capital control measure. The overall restrictions index (Ka) and the direct 
investment restriction (Di) are chosen from the very recent capital controls dataset2 
by Fernández, Klein, Rebucci, Schindler, and Uribe (2015). This dataset is prepared 
based on the work of Schindler (2009) and the IMF’s Annual Report on Exchange 
Arrangements and Exchange Restrictions (AREAER). It includes capital control meas-
ures on both inflows and outflows of 10 categories of assets for 100 countries over 
the period of 1995 to 2014. The covered asset categories are money market, equities, 
collective investments, derivatives, financial credits, real estate, commercial credits, 
guaranties, sureties and financial backup facilities, and direct investment. In addition, 
to check the robustness of the basic findings, two other well-known openness indexes 

(3)Y = AK
α
(HL)1−α

(4)�ln TFPi,t = ln TFPi,t − ln TFPi,t−5.

2 The dataset is available for download at http://www.nber.org/data/inter natio nal-finan ce/.

http://www.nber.org/data/international-finance/
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are also used: Chinn and Ito’s (2006) capital account openness index (KAOPEN) and 
Quinn’s (1997) openness index (CAPITAL).

The baseline measure of de facto financial integration is the ratio of stocks of foreign 
direct investment (FDI) to GDP, a cumulated measure of inflows. FDI better suits the 
concept of openness to foreign capital than other forms of cross-border capital flows. 
FDI is measured over 5-year averages as a stock of FDI over GDP. The stock variable is 
preferred over flow as it measures already established foreign firms rather than newly 
arrived ones. Many studies (Alfaro et al. 2004; Carkovic and Levine 2005; Woo 2009, 
etc.) consider FDI flows to GDP rather FDI stock. In general, business cycle fluctua-
tion may cause FDI flows to be volatile. The impact of foreign capital on an economy’s 
TFP growth might defer because of FDI measurement (stock vs. flow). Therefore, per 
theory, a positive impact of FDI on TFP growth can be expected.

FDI stock data are sourced from the “updated and extended version of the External 
Wealth of Nations Mark II database” developed by Lane and Milesi-Ferretti (2007). 
They construct estimates of external assets and liabilities for 188 countries for the 
period of 1970–2014. The estimates heavily rely on information published by individ-
ual countries and international organizations (such as the IMF, the World Bank, and 
the Bank for International Settlements). For our analysis, FDI liability for countries, 
which is equivalent to inward FDI stock, is used. For robustness check, FDI flow over 
GDP is also considered. FDI flow data are taken from the World Development Indica-
tors (WDI) of the World Bank.

4.3  Other control variables

When assessing the effects of financial integration on TFP, a number of factors are 
used as control variables, such as human capital, investment, population growth, 
financial development, etc. For human capital (yr_sch_sec), this paper uses the aver-
age years of secondary schooling (for the population over 15 years of age) constructed 
by Barro and Lee (2013). It is measured in 5-year averages. We also control gross cap-
ital formation (% of GDP) as a proxy of investment. The ratio of private-sector credit 
by overall financial system to GDP is used as a rough measure of financial develop-
ment. Though this measure has several shortcomings, the ratio of private-sector 
credit to GDP is used because it has the advantage of being available on a reasonably 
consistent basis for a long period of time and for a large number of countries. Private-
sector credit by deposit money banks is also examined as an alternative measure of 
financial depth and development.

5  Empirical findings
First, we discuss the basic findings on the relationship of financial integration and 
TFP growth. Second, we examine how the financial development of the host coun-
try plays a role in comprehending the benefits of financial integration. Finally, the 
main analysis is extended by exploring the impact of financial integration to differ-
ent income level groups and also by examining the robustness of the basic findings 
including alternative variables.



Page 11 of 20Arif‑Ur‑Rahman and Inaba  Economic Structures            (2020) 9:25  

5.1  Basic findings on financial integration and TFP growth

Table 2 exhibits the empirical relationship between different measures (both de jure 
and de facto) of financial integration and TFP growth in the presence of other growth 
control variables. The first panel (columns 1–3) of Table 2 presents the results of fixed 
effects (FE) panel regressions and the second panel (columns 4–6) presents the results 
of system GMM panel regressions.

The first two columns of each panel show the impact of two de jure measures (Ka 
and Di; capital control measures of Fernández et al 2015) of financial integration on 
TFP growth. The third column reveals the effect of the de facto measure (FDI Stock/
GDP). In the first panel, the coefficients of Ka and Di are negative and significant to 
TFP growth. The signs of the coefficients are as expected. The estimated result implies 
that presence of restrictions or controls on overall capital (Ka) and direct investment 
(Di) reduces the TFP growth. The coefficients are significant at 90% and 99% level of 
confidence, respectively. These results exhibit restriction on capital flows and restrain 
TFP. The estimated coefficients of Ka and Di imply that the economy that has restric-
tions on capital flows over a 5-year horizon annual TFP growth is about 8 and 10% 
lower than an economy that has no controls on capital flows.

Table 2 Financial integration and  TFP growth: panel regressions (dependent variable—
TFP growth; 5-year panel)

1. The dependent variable is the growth rate of TFP over each 5‑year period. 2. All standard errors are robust and reported in 
parentheses. 3. Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1. 4. Intercept not reported. 5. All regressions include 
time dummies. 6. For variables, see Table 1

Variables Fixed effect System GMM

(1) (2) (3) (4) (5) (6)

Initial TFP − 0.6947*** − 0.6908*** − 0.5009*** − 0.4548*** − 0.4195*** − 0.3217***

(0.0643) (0.0632) (0.0315) (0.1468) (0.1186) (0.0525)

Schooling 0.0471*** 0.0506*** 0.0172* 0.0462* 0.0358 0.0450***

(0.0159) (0.0156) (0.0104) (0.0274) (0.0274) (0.0131)

Investment 0.0079*** 0.0074*** 0.0071*** 0.0123*** 0.0124*** 0.0105***

(0.0018) (0.0017) (0.0009) (0.0040) (0.0037) (0.0022)

Population − 0.0834 − 0.0999 − 0.1916*** − 0.0067 − 0.0349 − 0.0197

(0.0679) (0.0666) (0.0297) (0.0537) (0.0545) (0.0242)

Pvt. credit 0.0006 0.0006 0.0004 0.0015 0.0018* 0.0008

(0.0004) (0.0004) (0.0003) (0.0010) (0.0010) (0.0005)

Ka − 0.0790* − 0.2057***

(0.0476) (0.0642)

Di − 0.0971*** 
(0.0335)

− 0.1281** 
(0.0526)

FDI Stock 0.0502*** 
(0.0066)

0.0601*** 
(0.0121)

Observations 272 272 608 272 272 608

R‑squared 0.4345 0.4517 0.4247

No. of countries 78 78 109 78 78 109

Specification test (p value)

 Hansen OID 0.835 0.495 0.372

 AR(2) 0.475 0.395 0.225

 No. of instruments 43 43 52
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Using the IMF binary variable provided by the Annual Report on Exchange Arrange-
ments and Exchange Restrictions (AREAER) as an openness measure, different studies 
find diverse results regarding the relationships between openness and growth. Use of 
IMF_BINARY indicators has many problems. For example, Quinn (2008) quotes from 
Voth (2003, p. 271), “Along with other authors, we find that the inability of earlier stud-
ies to find a significant effect of capital controls on most economic control variables was 
caused by the use of simple dichotomous variables as indicators for capital controls.” In 
our analysis, the capital control variables Ka and Di are extrapolated from the AREAER 
reports of IMF, but these are not binary3 coding indexes. Ka is the overall restriction 
index which is the average of all asset categories’4 inflow and outflow restriction index. 
Likewise, Di is the average of the direct investment restriction index. By utilizing a better 
and more informative version of de jure openness measure, we find that capital open-
ness/restriction matters for TFP growth. The results suggest that overall capital control 
has a significant impact on TFP growth of an economy. Very few studies have analyzed 
the de jure financial integration and factor productivity growth nexus. Our findings 
are in line with the work of Bonfiglioli (2008) and Kose et al. (2008a). Both of the stud-
ies conduct a broad analysis of the relationship between financial openness and TFP 
growth. As a measure of financial liberalization, both papers use IMF binary variable of 
AREAER and conduct dynamic panel regression. They find that de jure capital account 
liberalization has a robust positive effect on TFP growth.

In the third column, we find that the de facto measure of financial integration, FDI 
stock, has a significant (at 1% level) positive effect on TFP growth after controlling 
for different control variables such as initial TFP, schooling, population growth, gross 
investment, and private-sector credit. The initial TFP estimate confirms the evidence of 
conditional convergence in productivity as it is consistently significant in all specifica-
tions. Human capital (schooling) shows positive associations with TFP. Investment also 
has a positive significant effect on the growth of TFP. First focusing in the fixed effect 
(FE) results, a 1% increase in the ratio of FDI to GDP would be associated with about a 
5% increase in annual TFP growth over a 5-year period. As discussed earlier, a large body 
of theoretical and empirical evidence suggests that FDI, in particular, generates many of 
the indirect benefits of financial integration. Our findings also clearly indicate that FDI 
is an important means of financial integration through which an economy can enhance 
TFP growth and thereby economic growth also. These results are in contrast with the 
findings of Carkovic and Levine (2005), Alfaro et al. (2009), Durham (2004) and Azman-
Saini et al. (2010). They do not find any direct positive effect of FDI on growth. This dif-
ference in results may come from the different estimation methods, samples, periods, 
and also different specifications of variables. The results support the empirical findings 
of Kose et al. (2008a), Woo (2009), and Baltabaev (2014), which reveal direct positive sig-
nificant effects of FDI on TFP growth.

Carkovic and Levine (2005) find that FDI has no significant effect on economic 
growth. Initially, they find a positive association between FDI and economic growth; 
the association disappears when they control for other variables. They also do not find a 

3 0 = no control, 1 = control.
4 Capital controls dataset by Fernándezet al. (2015) has 10 categories of asset mentioned in Chapter 4.
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significant relationship between FDI and TFP growth. Similar to our study, they also use 
a 5-year panel regression, but their variable specification and period under consideration 
are different. They cover cross-county data from 1960 to 1995. Contrary to our findings, 
Alfaro et al. (2009) also suggest that foreign direct investment has no direct impact on 
a country’s TFP growth, but they find an indirect positive effect through more financial 
development. Compared to our analysis, they consider a smaller sample size (62 coun-
tries) and time period (1975–1995) and also adopt simple cross-section OLS strategy 
rather dynamic panel. Cross-sectional regression is criticized for its inability to capture 
the time-varying effects of independent variables. As a result, it cannot retain the short-
term effects of financial integration.5

Our findings support the comprehensive analysis of Kose et  al. (2008b). They find 
strong evidence that FDI and portfolio equity liabilities boost TFP growth using dynamic 
panel regression of wide dataset (1966–2005).

As mentioned earlier, a major concern about such regressions is that TFP growth and 
financial integration measures may be endogenous. When endogeneity is controlled 
for using the system GMM estimator, the results in the second panel (columns 4–6) of 
Table  2 illustrate similar findings with different magnitude. The fixed effect estimated 
results show that the coefficient of Ka and Di is negative and FDI stock is positive and 
statistically significant to TFP growth. In the second panel, the Hansen test supports the 
validity of instruments at conventional levels of statistical significance.6 The insignificant 
second-order correlations in all columns suggest that there is an absence of serial cor-
relation in the error terms.

5.2  Role financial integration and financial development on TFP growth

A large number of recent theoretical and empirical studies suggest that absorptive 
capacities or initial conditions of the host country play essential roles in apprehending 
the benefits of financial integration. There is lack of consensus among studies regarding 
the question of what primary conditions are considered necessary to set up the ground 
for financial integration to generate growth benefits and lower the risks. The interac-
tion of financial integration measures and financial development is used in this paper to 
check the conditional effect of financial integration on TFP growth.

Table 3 exhibits the results of interaction terms of financial integration measures and 
private credit to GDP (Pvt. credit) as an indicator of financial development. In the first 
two columns, we find that the interactions of de jure measures (Ka & Di) and private 
credit have significant positive influence on TFP growth of a nation. The positive sig-
nificant coefficient of interaction terms reveals that an economy with high capital and 
direct investment restriction can ensure high TFP growth by ensuring financial develop-
ment. The restriction on capitals flows has negative effect on TFP growth; this negative 
effect might be alleviated by the high level of private credit, the measure of developed 
financial market. This finding contradicts the theoretical assumption that a country with 

5 Though not reported, we also test the cross-section OLS for the similar variables and find insignificant results.
6 If the most explanatory variables are considered as exogenous following the usual (most simplistic way) system GMM 
specification, the Hansen Over identification test results invalidate the instruments. Following Kose et al. (2008a), most 
explanatory variables are treated as endogenous, and the time trend as strictly exogenous. This specification confirms 
the validity of instruments by Hansen Over identification test.
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developed financial markets significantly benefits from financial openness in terms of 
TFP growth. Here, we find that a country with a high level of private credit significantly 
benefits from financial restrictions rather than financial openness. In fact, the estimates 
of interaction terms with the de jure measure might not always be dependable because 
capital controls are the relevant policy tool. However, there can be differences in their 
intensity of enforcement over time, while many countries have capital controls that are 
quite strict on paper, but ineffective in practice. For example, the index value of Ka and 
Di for China and India is very high (about 1). The high index value indicates a high level 
of control for capital and direct investment flow; however, in practice, both countries 
have high levels of inward FDI flow.

Focusing on the estimates in column 3 of Table 3, the basic coefficient of FDI is pre-
served as positive significant. With regard to interaction terms, we find an interesting 
result that the coefficient of interaction between private-sector credit and the FDI stock 

Table 3 Conditional effect and TFP growth: fixed effect (dependent variable—TFP growth; 
5-year panel)

1. The dependent variable is the growth rate of TFP over each 5‑year period. 2. All standard errors are robust and reported in 
parentheses. 3. Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1. 4. Intercept not reported. 5. All regressions include 
time dummies. 6. For variables, see Table 1

Variables (1) (2) (3) (4)

Initial TFP − 0.7141*** − 0.7100*** − 0.4993*** − 0.4988***

(0.0629) (0.0620) (0.0332) (0.0331)

Schooling 0.0397** 0.0530*** 0.0264** 0.0280**

(0.0159) (0.0155) (0.0110) (0.0108)

Investment 0.0072*** 0.0073*** 0.0078*** 0.0077***

(0.0018) (0.0018) (0.0010) (0.0010)

Population − 0.0741 − 0.1181* − 0.1349*** − 0.1370***

(0.0684) (0.0665) (0.0297) (0.0298)

Pvt. credit − 0.0002 − 0.0002 0.0010***

(0.0005) (0.0005) (0.0003)

Pvt. credit_bank 0.0010***

(0.0003)

Ka − 0.2152***

(0.0627)

Ka*Pvt. credit 0.0029***

(0.0008)

Di − 0.2233***

(0.0506)

Di*Pvt. credit 0.0020***

(0.0006)

FDI 0.0017*** 0.0017***

(0.0005) (0.0005)

FDI*Pvt. credit − 0.0000128***

(0.0000)

FDI*Pvt.credit_bank − 0.0000124***

(0.0000)

Observations 267 267 602 601

R‑squared 0.4764 0.4901 0.3776 0.3776

Number of countries 77 77 108 108
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is negatively significant (at 5% level of significance). That is, a high level of private-sector 
credit might reduce the marginal effect of FDI on TFP growth. Though the coefficient 
of the interaction term is significant, the extent of effect is very nominal as the coeffi-
cient size is quite small (only 0.00128%). In column 4, an alternative measure of financial 
development is used: the ratio of private-sector credit by deposit money banks to GDP 
(Pvt.credit_bank). The interaction terms of FDI and private credit by deposit money 
banks hold similar results; that is, a significantly (at 5% level of significance) negative 
association with TFP growth. These findings contrast the work of Alfaro et al. (2009), 
who find that in countries with a high level of private credit, the measure of developed 
financial markets significantly benefits from FDI in terms of TFP growth. They adopt a 
simple cross-section OLS strategy over the period of 1975–1995 for 62 countries. They 
measured FDI as the share of inward FDI flows in GDP and sourced from the IMF publi-
cation entitled “International Financial Statistics” (IFS). Contrary to Alfaro et al. (2009), 
this paper uses dynamic penal regression over a longer time period (1970–2010) for 
more than 100 countries. Moreover, we use inward FDI stocks rather than flow to check 
the volatility that arises from the business cycle. Using 10-year average panel regression, 
Kose et al. (2008b) also find negative coefficient for the interaction of private credit to 
GDP and stock value of inward FDI and portfolio equity regarding TFP growth. Their 
result was insignificant. As mentioned earlier, empirical results across studies differ 
possibly because of the differences in the sample period, country coverage, choice of 
empirical methodology, and the measure or specification of integration. It is argued that 
cross-sectional regressions cannot capture the time-varying effects of independent vari-
ables or detain the short-term effects of financial integration.

Besides the empirical methodology, coverage of the time period and specification of 
variables, other concerns, such as macro-economic condition, can also cause differences 
in results. The recent global economic crisis (2007–2008) demonstrated that malfunc-
tioning financial systems can directly and indirectly waste resources, discourage saving, 
and encourage speculation, then result in underinvestment and a misallocation of scarce 
resources. Adverse implications of financial turmoil and the extreme falls in real sec-
tor activity during the crisis emphasize the need for economists and policy makers to 
decide the optimal size of financial systems for sustainable economic growth. Financial 
sectors grew rapidly over the 2000–2010 period. The 5-year average of private-sector 
credit to GDP increased from 36% in 1991–1995 to 53% in 2005–2010. Arcand et  al. 
(2012) report that the number of countries in which private credit was greater than 90% 
of GDP increased from 4 to 22% of the total in the period between 1985 and 2005. On 
the other hand, TFP growth fell dramatically throughout the crisis, mostly in developed 
countries. As a consequence of the high level of private credit, the issue of non-linearity 
between financial development and growth became very popular among authors, espe-
cially after the 2007–2008 global economic crises. Arcand et al. (2012) argue that there 
is a threshold above which financial development no longer has a positive effect on eco-
nomic growth. They use different empirical approaches to show that there can indeed be 
“too much” finance. Using a panel error correction model, Loayza and Ranciere (2006) 
present interesting findings regarding a negative short-run and positive long-run asso-
ciation between financial development and economic growth. Financial crises are the 
main cause of the negative short-run relationship. The negative relationship between the 
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growth of credit and the growth of TFP is also observed by Cecchetti and Kharroubi 
(2015).

5.3  Extensions

This study now extends the main analysis by examining the robustness of the basic find-
ings using different alternative financial integration measures. As alternative de jure 
measure of financial integration, two popular openness indices—the Chinn-Ito index 
(KAOPEN) and the Quinn index (CAPITAL)—are used. Foreign direct investment 
(FDI) inflow as percentage of GDP is used as an alternative de facto measure of financial 
integration.

KAOPEN7 is an index that measures a country’s level of capital account openness. 
In measuring KAOPEN, the authors use the information of capital account restric-
tion, current account restriction, and foreign exchange restriction, and the surrender of 
export proceeds variables from the IMF’s Annual Report on Exchange Arrangements 
and Exchange Restrictions (AREAER). A higher index value of KAOPEN indicates a 
higher level of capital account openness and less restriction. Similarly, the Quinn index 
(CAPITAL) is widely used in the literature of capital openness and argued though there 
are other attempts, the Quinn index is still one of the most reliant and popular indica-
tors (Edwards 2001; Edison et al. 2002a). These indicators take a different approach in 

Table 4 Robustness check: financial integration and  tfp growth-panel regressions 
(dependent variable—TFP growth; 5-year panel)

1. The dependent variable is the growth rate of TFP over each 5‑year period. 2. All standard errors are robust and reported in 
parentheses. 3. Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1. 4. Intercept not reported. 5. All regressions include 
time dummies. 6. For variables, see Table 1

Variables Fixed effect System GMM

(1) (2) (3) (4) (5) (6)

Initial TFP − 0.4854*** − 0.3962*** − 0.4424*** − 0.3125*** − 0.2297*** − 0.2289***

(0.0333) (0.0460) (0.0337) (0.0774) (0.0876) (0.0755)

Schooling 0.0228** 0.0145 0.0218** 0.0275* 0.0277* 0.0290**

(0.0112) (0.0150) (0.0109) (0.0144) (0.0147) (0.0129)

Investment 0.0083*** 0.0043*** 0.0069*** 0.0102*** 0.0067*** 0.0119***

(0.0010) (0.0013) (0.0010) (0.0021) (0.0022) (0.0023)

Population − 0.0951*** − 0.1466*** − 0.1356*** − 0.0215 0.0243 − 0.0500

(0.0289) (0.0421) (0.0295) (0.0272) (0.0222) (0.0321)

Pvt. credit 0.0008*** 0.0005* 0.0007** 0.0016*** 0.0005 0.0012**

(0.0003) (0.0003) (0.0003) (0.0006) (0.0004) (0.0006)

KAOPEN 0.0025 0.0059

(0.0053) (0.0091)

CAPITAL 0.0007** 
(0.0003)

0.0017*** 
(0.0005)

FDI Inflow 0.0211*** 
(0.0048)

0.0271*** 
(0.0088)

Observations 588 302 578 588 302 578

R‑squared 0.3562 0.2740 0.3606

No. of countries 105 74 108 105 74 108

7 For detail calculation of KAOPEN, see Appendix 2 of Chinn and Ito’s (2006).
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creating an index for a government’s policy stance toward capital account liberalization 
and financial current account liberalization by offering a measurement not only of the 
existence (absence) of restrictions, but also the severity or magnitude of those restric-
tions (Quinn et al. 2008). This index is scored 0 to 4, where 4 represents the economy 
that is fully open to capital flows.

In the first and second columns of each panel of Table 4, the coefficient of KAOPEN 
and CAPITAL is positive, thus implying that capital account openness is positively asso-
ciated with higher TFP growth. The sign of both coefficients is per expectation that capi-
tal openness boosts up TFP growth though the coefficient of KAOPEN is not significant. 
The positive significant coefficient of alternative de facto measure (FDI inflow) implies 
that an increase of FDI inflows can cause higher TFP growth of an economy. So, our 
alternative measures support the basic findings.

6  Conclusion
Theoretically, opening the capital account facilitates a more efficient international alloca-
tion of resources. Policy makers and economists expect that, under desirable conditions, 
financial integration should promote economic growth by increasing investment and 
encouraging economic efficiency. Being motivated by the notion of prospective gains 
from financial integration, some developing country governments incorporate some 
form of capital account liberalization into their economic policies and have succeeded. 
However, there is also evidence that in spite of liberalized capital accounts, many coun-
tries have not been rewarded with higher growth and, rather, resulted in more instabil-
ity. Moreover, current empirical studies have not reached any consensus regarding the 
impact of international financial integration on growth, which calls for the development 
of more sophisticated empirical research.

While a large amount of literature has examined the effects of financial integration on 
economic growth, mixed results are often found. It is important to know the channels 
through which the effect of integration operates. Different literature on growth suggests 
that if financial globalization affects the growth of nations, then it is more likely to do 
so through its impact on TFP, rather than factor accumulation. This paper focuses on 
the impact of financial integration on TFP growth, rather than output growth. A com-
prehensive empirical analysis is provided to study whether financial integration leads to 
higher TFP growth, using various measures and methods. In general, we find evidence 
showing that financial integration is associated with higher TFP growth. However, the 
result is sometimes a subtle one. The de jure measures of financial integration—all 
asset categories’ composite restriction index (Ka), direct investment restriction index 
(Di), and Quinn index (CAPITAL)—show evidence that financial integration spurs TFP 
growth. The stocks of FDI liability and FDI net inflows as de facto measures of integra-
tion indicate strong evidence of contributing to TFP growth. These findings are robust 
to our attempts to deal with potential problems of endogeneity and reverse causality, 
leading us to the view that this may, in fact, be a causal relationship. These positive direct 
effects of financial integration on TFP growth can be explained as follows: the liberaliza-
tion of restrictions to international financial transaction releases the access to trade in 
financial services, which can be considered as a production factor. As in trade models, 
integration generates gains from specialization and broadening of varieties, which raise 
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efficiency in the allocation of capital in every country, thereby fostering TFP growth. As 
per the strong presumption, we find that FDI yields productivity gains. Domestic firms 
can realize these productivity gains through several channels, including the imitation or 
adoption of new production technology, skill acquisition by education/training of labor 
force, efficient use of existing resources, etc.

This paper also examines what roles financial development take in the relationship 
between financial integration and TFP growth. Findings of the interaction of capital 
control measure and financial development indicator suggest that the negative effect of 
capital control might be alleviated by high degree of financial development. Somewhat 
surprisingly, we find that financial development may reduce the effects of FDI on TFP 
growth. This finding, however, seems to be influenced by recent global economic turmoil 
and also by excessive private finance, especially in recent years. The implication of the 
result is that as consequences of financial crisis when an economy has attained a very 
high level of financial development (measured by private-sector credit), FDI flows do 
not enhance TFP growth. Instead, FDI flows hamper TFP growth when private credit is 
too high. Finance is found to promote growth, but it should not—regardless of the size 
and growth of the financial sector. The drastic declines in real sector activity during the 
crisis, due to adverse implications of financial instability, highlight the need for econo-
mists and policy makers to consider the optimal size of financial systems for sustainable 
economic growth (Law and Singh 2014).

The impact of financial integration on factor productivity growth may vary according 
to the level of income or economic development of an individual country. Determining 
whether the high-income countries have more potential to grasp the benefit of financial 
openness or the low-income developing countries are getting the advantage of relative 
backwardness is beyond the scope of this paper. Pursuing this issue in detail is left for 
future work.

In summary, our analysis using cross-country macroeconomic data fits into the grow-
ing research area that examines the relationship between international financial integra-
tion and TFP. The findings are consistent with micro-level facts that financial integration 
leads to important gains in productivity, especially when integration happens in the form 
of FDI. Compared to the cross-country analysis, micro-based firm-specific evidence 
yields better features on how productivity improves through integration. In this study, 
we only concentrate on the role of domestic financial development in the relationship 
between financial integration and TFP growth. However, in reality, many other domes-
tic conditions can limit the degree at which financial integration impacts the economy. 
More prudent policies, especially for developing countries, might involve improving 
domestic conditions, which should have the dual effect of attracting foreign investment 
and facilitating host economies’ exploitation of the benefits of such integration.
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