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Abstract

Attaining high levels of economic growth and development has been
one the goals of the Southern African Development Community (SADC).
This paper investigates the relationship between financial liberalisation
and economic growth in SADC countries. Annual data for the 15 SADC
countries for the period 1985-2011 was used to develop a fixed effect model,
generalised method of moments (GMM) as well as the fully-modified OLS
(FMOLS) cointegration test. The results revealed that there is a posi-
tive relationship between financial liberalisation and economic growth in
SADC but there is no long-run relationship between the two variables.
This suggests that the relationship between financial liberalisation and
economic growth is a short-run phenomenon. It is recommended that the
SADC adopt measures to increase the level of financial openness in the
region in order to increase economic growth. However, prior to the in-
crease in the level of financial openness, well-defined property rights and
a sound regulatory framework should be in place to monitor the financial
liberalisation process in order to avoid financial crises.
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1 Introduction

The objective of this paper is to investigate the relationship between financial
liberalisation and economic growth in the SADC countries as well as to examine
whether a long-run relationship exists between the two variables. The major pri-
orities of the SADC include trade, economic liberalisation, poverty eradication
and infrastructure development to support regional integration (SADC, 2011).
The accomplishment of these goals requires higher levels of economic growth
and development.
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SADC have set a number of policies or targets to foster regional and eco-
nomic integration amongst member countries. These targets include having a
SADC free trade area, customs union, common market and the establishment
of a monetary union (Bank of Botswana, 2013). In order to achieve these tar-
gets SADC have proposed greater co-ordination between its member countries
with regards to macroeconomic variables such as inflation rates, current account
deficits as percentage of GDP, fiscal deficits as a percentage of GDP and public
debt as a percentage of GDP (SADC, 2011).

Macroeconomic targets for the period 2008 to 2018 have been set, such
as achieving economic growth rates of 7%, increasing domestic savings as a
percentage of GDP to about 35% and domestic investment as a percentage of
GDP to 30% by 2018 (Bank of Botswana, 2013). Other targets set by the region
include reducing the public debt to GDP ratio to less than 60% and reducing
the inflation rate to less than 3% by 2018 (Bank of Botswana, 2013). Meeting
these targets continues to be a huge challenge for most of the SADC countries,
however financial liberalisation presents one possible way of moving a step closer
to the targets.

Sub-Saharan Africa has experienced vast improvements in economic growth
and six of the 10 fastest growing economies over the past decade are in the region
(Miller, Holmes & Feulner, 2012). Public and private consumption have grown
due to the rising middle class in the region (African Economic Outlook 2012).
However, despite the improvements in economic growth in numerous African
countries, there are still high rates of unemployment and poor standards of
living. Poverty rates are still close to approximately 50% of the population
while 30% of the population is undernourished and inequality still remains a big
problem (Schaffnit-Chatterjee, 2013).

Financial liberalisation provides a means for African countries to increase
savings and investment levels which in turn increases economic growth and re-
duces unemployment. (Commission on Growth and Development, 2008). Finan-
cial liberalisation also results in the development of a country’s financial sector
which in turn enables an economy to effectively mobilise funds from sectors
with surpluses to sectors with deficits and hence increase investment (Woldie &
Kalowoleadeniji, 2008).

The success of financial liberalisation is dependent on well-established and
secure property rights as well as sound regulatory framework to monitor the
financial system (Ahmed 2013). A sound regulatory framework reduces the
likelihood of financial crises while the security of property rights makes long-
term investments attractive (Romer, 2012). Based on the Heritage Foundation
Economic Freedom data (2014), Mauritius and Botswana have the highest scores
with regards to the security of property rights in SADC.

The level of financial openness in the SADC region as a whole is low, al-
though there are a few financially open countries such as Zambia, Seychelles
and Mauritius. The descriptive statistics indicate that the level of financial
openness based on the Chinn-Ito-Index in the SADC is -0.63 against a maxi-
mum of 2.44 (Chinn & Ito, 2013). Based on a study by (Gorlach & Le Roux,
2013), Mauritius attained the highest recorded GDP per capita in the SADC
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region for the period 2000 to 2009 suggesting the presence of a link between
financial liberalisation and economic growth.

The estimation techniques used in this study include the fixed effects model,
the Arrellano and Bond (1991) generalised methods of moments (GMM) esti-
mator, and the fully-modified OLS (FMOLS) cointegration tests. The model is
estimated as a dynamic panel data model which includes a one period lag of the
dependent variable.

The results suggest that financial liberalisation and economic growth are
positively related in SADC countries, indicating that increasing the level of
financial liberalisation could lead to higher economic growth. The cointegration
test however, suggests that there is no long-run relationship between financial
liberalisation and economic growth which could be due to the delay in initiating
financial openness in SADC countries.

The rest of the paper is organised as follows: section two reviews the related
literature; section three describes the data and the methodology used; section
four discusses the empirical results and lastly section five concludes the paper
and discusses policy recommendations.

2 Literature Review

Financial liberalisation is a process which involves the removal of controls by
the government in the financial sector namely, credit controls and interest rate
controls (Spratt, 2009). It also involves the removal of barriers for foreign fi-
nancial institutions and eradicating restrictions on foreign financial transactions
(Guha-Khasnobis & Mavrotas, 2008).

The research on financial liberalisation was initiated by Robert McKinnon
and Edward Shaw in the early 1970s who argued that state control of the interest
rate, credit and other financial variables was responsible for retarding economic
growth in the world economy (Abiad, Detragiache & Tressel, 2008). McKinnon
(1973) and Shaw (1973) emphasised that allowing market forces to determine
economic variables would result in higher economic growth.

The different forms of financial liberalisation include capital account liber-
alisation, stock market liberalisation and financial sector liberalisation. Capital
account liberalisation involves the removal of restrictions on capital inflows and
outflows in a country (Tswamuno, Pardee & Wunnava, 2007). This would offset
low savings and therefore increase the amount of investment, employment and
economic growth.

Liberalisation of the stock or equity market allows foreign investors to pur-
chase and hold domestic equity and to freely repatriate capital, dividends and
interest (Bekaert, Harvey & Lundblad, 2004). A developed stock market pro-
vides an alternative way for efficient mobilisation of savings which promotes
capital accumulation and fosters investment (Levine, 2001).

Financial sector liberalisation includes the removal of restrictions to the
amount of credit undertaken, allowing foreign banks to enter the domestic in-
dustry. In addition it allows for the removal of interest rate controls (Galindo,
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Micco & Ordonez, 2002). The removal of credit controls is crucial for busi-
ness start-ups and the survival of small businesses. Entry of foreign banks in
the domestic industry would increase the amount of competition in the indus-
try and thus force domestic banks to adopt better standards of doing business
(Guha-Khasnobis & Mavrotas, 2008). Ang & McKibbin (2007) conclude that
interest rate liberalisation has a positive effect on savings and investments. The
influence of financial liberalisation on investments depends on the extent of the
definition and security of property rights in a country (Romer, 2012). Secure
and well-defined property rights ensure that contracts can be legally enforced.
This instils confidence in investors and makes long-term investments attractive
which in turn increases economic growth (Gorlach and Le Roux, 2013).

Financial liberalisation should be undertaken with caution in developing
countries because it increases the risk of financial crises (Spratt, 2009). Op-
ponents of financial liberalisation argue that it increases a country’s exposure
to international shocks and results in an increase in capital flight (Tswamuno
et al., 2007). Capital inflows in a country with an underdeveloped financial
system can cause a rapid increase in bank lending which can in turn result in
financial crisis if the lending is to unworthy candidates (McLean & Shrestha,
2002). These concerns of financial liberalisation have been intensified due to the
financial crises which occurred during the 1990s and the recent global financial
crisis in 2008 (Galindo et al., 2002).

According to Mishkin (2001) in order for financial liberalisation to prosper
and to reduce the likelihood of financial crises, institutional/governance prereq-
uisites such as adequate prudential supervision, high accounting and disclosure
standards, and effective legal and fiduciary system should be in place. Such a
framework would ensure that borrowing is undertaken by individuals and com-
panies that can afford to repay the borrowed funds (McLean & Shrestha 2002).
A country without such mechanisms would experience a large number of defaults
in payment of borrowed funds which could result in a financial crisis.

Fowowe (2008) conducted a study on the effect of financial liberalisation
policies on economic growth in 19 Sub-Saharan African countries. The results
suggested that financial liberalisation has a positive effect on economic growth
as the proxies for financial liberalisation were positive and the indices were
statistically significant.

Misati & Nyamongo (2012) investigated the role of financial liberalisation
on growth using a bank crisis model and growth model in 34 countries in Sub-
Saharan Africa using panel econometrics. The banking crisis model suggested
that there is a positive relationship between financial liberalisation and banking
crises, while the results of the growth model were inconclusive. The results also
suggest that the growth retarding effects of financial liberalisation are greater
that the growth enhancing effects.

A study conducted by Ahmed (2013) on the role of financial liberalisation
in promoting financial deepening and economic growth in 21 countries in Sub-
Saharan Africa suggests that financial liberalisation has a negative effect on
income growth. Financial liberalisation however has a positive effect on financial
development.
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Gamra (2009) investigated the empirical relationship between financial lib-
eralisation and economic growth in the East Asian region. The results of the
study emphasise that full financial liberalisation of the financial sector has been
associated with slower economic growth as compared to moderate liberalisation
which positively affects growth. Thus, the main conclusion is that the extent
of financial liberalisation determines whether financial liberalisation will have
positive effects on growth.

Bonfiglioli (2005) performed a study on the effects on international financial
liberalisation and banking crises on investments and productivity growth in a
sample of 93 countries. The results suggest that financial liberalisation has a
positive effect on productivity and capital accumulation. The results also indi-
cate that banking crises depress both investment and total factor productivity.

3 Data and Methodology

Table 1 presents the description of the variables used in the study. The data
consists of the 15 SADC countries1 for the period from 1985 to 2011. The
data on the Chinn-Ito-Index was taken from the Chinn-Ito website and the
data on government spending and investment for Seychelles was taken from the
International Monetary Fund (IMF). All other data was sourced from the World
Bank.

3.1 Descriptive Statistics

Table 2 outlines the descriptive statistics for the variables used in the study.
The average or mean value for the Chinn-Ito index for SADC countries is -0.63.
This indicates relatively low levels of financial openness in SADC countries
even though a number of the countries embarked on financial liberalisation in
the 1980s to 1990s. A few countries are financially open such as Mauritius,
Zambia and Seychelles but the majority have low levels of financial openness as
indicated by the negative scores (Chinn & Ito, 2013). The low level of finan-
cial openness suggests that SADC countries have not exploited the benefits of
financial liberalisation.

The mean level of GDP growth rate and GDP per capita growth is 3.74%
and 1.48% respectively. This indicates the low levels of economic growth that
have been experienced in SADC although there have been improvements in the
last decade. The GDP growth rates are below the target of 7%.

The mean level of investment or gross fixed capital formation as a percentage
of GDP is 20.1% which is lower than the target level of 30%. Investment as a
percentage of GDP can be increased by liberalising the financial sectors.

The average level of trade as a percentage of GDP is 89% which suggests
that SADC countries are relatively open with regards to trade. The trade

1Angola, Botswana, the Democratic Republic of Congo, Lesotho, Madagascar, Malawi,
Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland, Tanzania, Zambia
and Zimbabwe.
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agreements formed within the region have a gone a long way in fostering trade
among member countries and with other countries around the world. Public
debt as a percentage of gross national income has a mean value of almost 81%
in SADC countries. These levels of public debt could be an impediment to
investment and economic growth. However most of the countries have been
able to reduce public debt over the last decade.

3.2 Correlation Analysis

Covariance analysis was used to measure the strength of correlations between the
variables. The most popular methods of testing for correlations are the Spear-
man’s rank order and the Pearson correlation coefficient. Spearman’s rank order
test was selected for this study because it does not make assumptions with re-
gards to the distribution of the variables (Hauke & Kossowski 2011). It is more
preferable to the Pearson coefficient due to the fact that it can be used with-
out making the assumption that the relationship between the variables is linear
(Hauke & Kossowski 2011). Table 3 shows the results of correlation analysis.
The results indicate that there are positive correlations between GDP and the
Chinn-Ito index significant at the 1% level of significance. This suggests that
financial liberalisation and GDP have a positive relationship. Investment is also
positively correlated with GDP and significant at the 1% level of significance.
This is in line with a priori expectations as higher investments result in higher
GDP. Public debt to GDP ratio is negatively correlated with GDP and signif-
icant at 1% level of significance and this confirms a priori expectations that
high public debt reduces economic growth. Trade is positively correlated with
GDP and significant at the 1% level of significance. This confirms a priori

expectations that trade openness has a positive impact on economic growth.
Granger causality tests were conducted to determine the direction of causal-

ity between the variables used in the study with more emphasis placed on the
causality between the Chinn-Ito index and GDP. The results of the Granger
causality test are presented on Table 4 and indicate that the Chinn-Ito index
and GDP are independent. The results suggest that investment Granger-causes
GDP which is consistent with a priori expectations as increasing the level of
investment leads to higher economic growth. GDP Granger-causes credit, which
suggests that improvements in economic growth increases the amount of credit
undertaken in an economy. The results also suggest that GDP Granger causes
public debt and there is bilateral causality between public debt and investment.

3.3 Model Specification

Testing for unit roots in econometric studies is important in order to determine
the order of integration of the variables (Gujarati & Porter, 2009). The study
utilises the Im, Pesaran and Shin (IPS) and the Levin, Li and Chu (LLC) tests
to conduct panel unit root tests. The IPS test allows for heterogeneity in testing
and is based on the average of the individual unit root test statistics while the
LLC is regarded as more powerful than conducting individual unit root tests
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(Baltagi, 2005). Table 5 presents the unit root test results and these indicate
that government spending is the only variable stationary in levels for both tests
while the rest of the variables are stationary at first difference. Government
spending would thus be excluded from the cointegration tests.

The model is specified as a dynamic panel model due to the strong persistent
nature of GDP per capita. This model involves the use of a lag of the dependent
as one of the exogenous variables (Baltagi, 2005). A dummy variable is included
in the model and it takes the value of 1 for the financial crisis years of 2008 and
2009 and 0 for the other years. The variable is expected to have a negative sign.
The model is estimated using the fixed effects estimator and the Arrellano and
Bond (1991) GMM estimator.

The model is specified as follows:

Yit = β1 + β2Yit−1 + β3Fit + β4Xit + β5Zit + εit

Where:
Fit = Chinn-Ito index
Xit = Set of control variables
Zit = Dummy variable for the financial crisis
εit = Disturbance term

The Hausman test was used to select the appropriate model to use between
the fixed affects and the random effects model, by testing the consistency of the
random effects model (Gijarati & Porter, 2009). The results are presented on
table 6 and suggest that the null hypothesis that the random effects estimates
are consistent is rejected at 5% level of significance implying that the random
effects model errors are correlated with the explanatory variables. This indicates
that the fixed effects estimator is the most preferred model. The fixed effects
estimator also takes into account the unobservable country specific effects and
corrects for omitted variable bias (Wooldridge, 2002).

The GMM method assumes that the disturbance terms are independent and
homoscedastic across countries and over time and prevents serial correlation
(Baltagi, 2005). The method can also be used in the presence of heteroscedas-
ticity by making use of the orthogonality conditions. In this study the GMM
estimator utilises forward orthogonal deviation instead of differencing, which
enables the use of one-period lag values of the independent variables as valid
instruments since they are not correlated with the error term (Baltagi, 2005).

To ensure that the results of the study are robust, the dependent variable
was changed to the growth rate of GDP per capita and the random effects model
was run to ensure that the results are not sensitive to the estimation techniques
used

The panel fully modified OLS (FMOLS) test is conducted to determine
whether there is a long-run relationship between financial liberalisation and
economic growth. This method takes into account heterogeneity across the
member countries included in the panel, and asymptotically normal and unbi-
ased estimators (Pedroni, 2000).
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4 Empirical results

Table 7 presents the results of the fixed effects and GMM estimations. The re-
sults indicate that the coefficient of the lagged dependent variable is positive and
statistically significant. This suggests that past GDP values have an influence on
current values and squares well with the results of (Misati & Nyamongo, 2012)
and (Gorlach & Le Roux, 2013). Financial liberalisation is positively related
to GDP in both models and statistically significant. Therefore after controlling
for the potential endogeneity of the explanatory variables, it can be concluded
that financial liberalisation has a positive impact on economic growth in SADC
countries. This is in line with the findings of Fowowe (2008).

Government spending has a negative effect on GDP but is only significant in
the fixed effects model. This is in line with a priori expectations as government
spending directed at non-productive expenditures could have a negative effect on
economic growth (Gorlach & Le Roux, 2013). The government spending would
require an increase in taxation which can result in a decrease in income, savings
and investments which in turn reduces economic growth (Barro, 1989). These
results square well with those of (Ahmed 2013), (Van de Laan, Cunha & Alves,
2011) and (Misati & Nyamongo, 2012). Increased government expenditure could
also reduce economic growth by raising interest rates which in turn crowds out
investment and reduces the amount of credit flowing in the economy (Snowdon
& Vane, 2005).

Public debt is also negatively related to the level of GDP and statistically
significant at the 1% level. This result confirms a priori expectations and is
in line with the results by Fowowe (2008) who found that a high debt service
shifts resources away from economically productive areas in an economy. The
results are also in line with those of Gorlach & Le Roux (2013) who found that
public-sector debt is funded by a rise in taxes which could reduce disposable
income, consumption spending and in turn economic growth.

Investment is positively related to GDP and statistically significant. This
result confirms a priori expectations as investment is one of the key drivers of
economic growth and squares well with the results found by Caporale, Rault,
Sova & Sova (2009), Van de Laan et al., (2011) and Ahmed (2013). Rising
investment levels in the East Asian countries have accounted for a significant
part in the increase in growth rates achieved by those countries (Romer, 2012).

Trade and GDP are positively related and significant at 1%. This finding
supports the view that increased openness to trade can lead to higher eco-
nomic growth. The removal of barriers to trade can foster entrepreneurship
and increase competition which in turn would improve economic growth levels
(Romer, 2012). This result is in line with those of Misati & Nyamongo (2012)
and Caporale et al. (2009).

The credit variable is negatively related to GDP and significant at the 1%
level. This finding is against a priori expectations as an increase in credit to
the private sector is expected to have a positive influence on economic growth
(Gamra, 2009). One possible reason for the negative relationship between credit
and economic growth could be the existence of non-performing loans in some
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parts of the region (Cojocaru, Hoffman & Miller, 2013). Non-performing loans
also have a negative effect of discouraging financial institutions from lending
which in turn would impact negatively on economic growth (Romer, 2012).
The dummy variables in both models are negatively signed as expected and
significant.

Robustness checks involving the change in the dependent variable to GDP
per capita and the estimation of the random effects model are outlined on Tables
8 and 9 respectively. The results mirror those found above to a large extent.
These results enforce the notion that financial liberalisation is positively related
to GDP per capita and the remaining variables have similar signs to the ones
from the fixed effects and GMM estimations.

Diagnostic tests were conducted on both the fixed effects and the GMM
models. The redundant effects tests rejected the restricted model suggesting
that the fixed effects are valid. The Sargan test of overidentification failed to
reject the null hypothesis that overidentification restrictions are valid and the
Hansen test failed to reject the null that the instruments are exogenous. The
two tests suggest that the instruments are valid. The Arellano and Bond (1991)
test for second order serial correlation rejected the presence of second order
serial correlation. Both models thus meet the relevant diagnostic tests.

Table 10 shows the results of the FMOLS estimation. The results indicate
that the Chinn-Ito index is positively related to GDP but not statistically sig-
nificant. This result suggests that there is no long-run relationship between
financial liberalisation and economic growth in SADC countries. The relation-
ship between the two variables is therefore short-term. The data reveals that
most SADC countries embarked on financial openness towards the early 2000s
and this delay could be a possible reason why financial liberalisation and eco-
nomic growth are not significantly related in the long-run. The other estimates
are in line with the GMM estimation with public debt and credit negatively
related to GDP and significant at the 1% level. These variables have a nega-
tive long-run relationship with economic growth. Investment and trade have a
positive long-run relationship with GDP and significant at the 1% and 5% level
respectively, which confirms a priori expectations.

5 Conclusion

Financial liberalisation can impact positively on an economy by raising the
level of savings, investment and hence economic growth. On the otherhand,
if the process of financial liberalisation is not administered effectively financial
crises could emerge. The empirical results of this study suggest that financial
liberalisation and economic growth are positively related in the SADC countries;
these results confirm the findings of Fowowe (2008). Economic growth can be
improved by increasing the levels of financial liberalisation.

The examination of the relationship between the control variables and eco-
nomic growth revealed results that are largely in line with a priori expectations
with only a few exceptions. Government spending is negatively correlated with
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GDP and highly significant in the fixed effects model. This is in line a with a

priori expectations as government spending directed at non-productive expen-
ditures could have a negative effect on economic growth (Gorlach & Le Roux,
2013). The government spending would require an increase in taxation which
can result in a decrease in income, savings and investments which in turn reduces
economic growth (Barro, 1989).

Public debt is also negatively related to the level of GDP and statistically
significant at the 1% level. This result confirms a priori expectations and is in
line with the results by Fowowe (2008). High levels of public debt service shifts
resources away from economically productive areas in an economy. Taxes would
have to be raised which could reduce disposable income, consumption spending
and in turn economic growth.

Investment is positively related to GDP and the relationship is statistically
significant. This confirms the notion that investment is one of the key drivers
of economic growth and squares well with the results found by Caporale et al.,
(2009) and Van de Laan et al., (2011).

Trade is positively related to GDP and highly significant. This finding sup-
ports the view that increased openness to trade can lead to higher economic
growth. The removal of barriers to trade can foster entrepreneurship and in-
crease competition which in turn could improve economic growth levels (Romer,
2012).

The credit variable is negatively related to GDP and highly significant, which
is against a priori expectations (Gamra, 2009). Non-performing loans in some
parts of the region could be a possible explanation for the negative relationship
between credit and economic growth (Cojoracu et al., 2013). The FMOLS
results suggest that financial liberalisation and economic growth are positively
related in the short-run.

With regards to policy recommendations, SADC countries should enact poli-
cies that are conducive to the progress of the financial liberalisation process.
Increasing the level of financial liberalisation would be beneficial but without
a sound regulatory framework to monitor the financial system, financial crises
would prevail. As such, the establishment of a sound regulatory framework
should precede any attempts to increase the level of financial openness. SADC
countries should also establish well-defined and secure property rights in order
to attract long-term investments. The link between well-defined property rights,
financial liberalisation and economic growth is evident from Mauritius. It has
one the highest scores with regards to property rights in SADC and is one of
the most financially open economies and therefore it is no surprise that it has
one of the highest GDP and GDP per capita levels.

Further removal of trade barriers would be beneficial to SADC countries in
terms of increased economic growth. Investment is a key driver of economic
growth and hence measures have to be taken to ensure that the conditions are
conducive for savings and capital inflows which can supplement low levels of
savings. Removal of controls on interest rates and restrictions on capital flows
could have a positive effect on savings and investments. These policies could
enable SADC countries to meet the target investment and GDP growth levels.
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Government spending should be directed at productive areas in the econ-
omy such as infrastructure development including transport facilities, telecom-
munications and electricity generation which can positively impact on economic
growth. Government expenditure for consumption purposes should be at a min-
imal as these expenditures do not exert a positive influence on economic growth.
The level of public debt should be reduced in SADC countries as debt service
shifts resources from productive areas in the economy. Public borrowing should
be used to fund investment projects while borrowing for consumption purposes
should be kept to a minimum.
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Table 1: Definition of Variables 

Variable Description 

GDP Annual percentage growth rate 

GDP per capita 

growth 

Annual growth rate of GDP divided by midyear population 

Chinn-Ito-Index Measure of the degree of financial openness for a country ranges from a low 

of -1.86 to a high of 2.44  

Investment Gross fixed capital formation as a percentage of GDP 

Trade Sum of imports and exports of goods and services as a share of GDP 

Credit Domestic credit to the private sector as a percentage of GDP 

Public Debt Total external debt stocks as a percentage of Gross National Income 

Government 

Spending 

Government current expenditures on goods and services as well as 

compensation for government employees 

 

Table 2: Descriptive Statistics 

Variable Mean Max Min Std. Dev. Jarque-Bera 

GDP 3.74 22.59 -24.70 5.17 382.34 

Chinn-Ito- 

Index 

-0.63 2.44 -1.86 1.27 147.17 

Credit 20.07 91.38 0.28 19.52 257.73 

Gov. Spending 20.60 63.92 2.05 11.45 196.00 

Public debt 80.97 581.21 4.12 78.48 690.69 

Investment 20.98 74.82 1.43 10.48 967.98 

Trade 89.13 209.87 14.33 40.46 33.22 

GDP per 

capita growth 

1.49 18.51 -27.15 5.08 343.04 
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Table 3: Spearman Rank Correlation Test 

 

Variable GDP Chinn Gov. S Credit P. Debt Invest Trade 

GDP 1       

Chinn 0.18*** 1      

Gov. S 0.03 0.04 1     

Credit 0.01 0.11*** 0.19*** 1    

P. Debt -0.14*** -0.17*** -0.22*** -0.63*** 1   

Invest 0.31*** 0.38*** 0.38*** 0.26*** -0.36*** 1  

Trade 0.19*** 0.21*** 0.39*** 0.27*** -0.21*** 0.42*** 1 

Where: (***) indicates 1% significance level 

 

 

 

Table 4: Granger Causality 

 Where: (**), (***) indicate 5% and 1% significance level, respectively 

  

Null Hypothesis 

 

F-Statistic P-value 

CHINN-ITO-INDEX does not Granger cause GDP 0.60 0.66 

GDP does not Granger cause the CHINN-ITO-INDEX 0.83 0.51 

GDP does not Granger cause CREDIT 5.97 0.0001*** 

INVESTMENT does not Granger cause GDP 3.82 0.0048*** 

GDP does not Granger cause PUBLIC DEBT 6.78 0.00003*** 

PUBLIC DEBT does not Granger cause INVESTMENT 2.56 0.04** 

INVESTMENT does not Granger cause PUBLIC DEBT 4.50 0.0015*** 

16



Table 5: Panel Unit Root Tests 

Variable In levels In First 

Difference 

IPS test statistic LLC test 

statistic 

GDP I(1) I(0) -6.19 -5.08 

Public debt I(1) I(0) -8.28 -7.91 

Gov. Spending I(0)  -3.01 -2.69 

Chinn-Ito Index I(1) I(0) -8.75 -5.67 

Investment I(1) I(0) -9.44 -7.86 

Trade I(1) I(0) -8.95 -7.12 

 

 

 

 

Table 6: Hausmen Test 

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob 

Cross-section 

random 

5.24 8 0.03 
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Table 7: Fixed Effects and GMM Results (GDP as the dependent variable) 

Variables Fixed Effects GMM  

GDP (-1) 0.22*** 

(4.30) 

0.22** 

(2.14) 

CHINN_ITO_INDEX 0.62** 

(2.00) 

0.58* 

(1.67) 

GOV_SPENDING -0.15*** 

(-3.03) 

-0.10 

(-1.05) 

PUBLIC DEBT -0.02*** 

(-3.66) 

-0.01*** 

(-4.42) 

INVESTMENT 0.08*** 

(2.35) 

0.11** 

(1.94) 

TRADE 0.04*** 

(3.09) 

0.03** 

(2.28) 

DUM -2.29*** 

(-2.55) 

-2.19** 

(-2.13) 

CREDIT -0.09*** 

(-3.15) 

-0.08*** 

(-3.32) 

C 4.67*** 

(2.87) 

 

R-Squared 0.31  

Redundant Fixed Effects 0.00  

Sargan test  [1.00] 

Hansen test  [0.59] 

Arellano and Bond second-order 

serial correlation test 

 [0.61] 

Where: (**), (***) indicate 5% and 1% significance level, respectively 

Figure in parenthesis ( ) are T-statistics and figures in parenthesis [ ] are p-values  
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Table 8: Fixed Effects and GMM Models (GDP per capita growth as dependent variable) 

Variables Fixed Effects GMM  

GDP per capita (-1) 0.19*** 

(3.71) 

0.20** 

(2.06) 

CHINN_ITO_INDEX 0.64** 

(2.12) 

0.58* 

(1.89) 

GOV_SPENDING -0.17*** 

(-3.57) 

-0.12 

(-1.39) 

PUBLIC DEBT -0.02*** 

(-3.63) 

-0.01*** 

(-5.28) 

INVESTMENT 0.07** 

(1.97) 

0.09 

(1.59) 

TRADE 0.04*** 

(3.30) 

0.03** 

(2.30) 

DUM -2.15** 

(-2.45) 

-2.14** 

(-2.17) 

CREDIT -0.08*** 

(-2.80) 

-0.07*** 

(-2.45) 

C 3.30** 

(2.09) 

 

R-Squared 0.32  

Redundant Fixed 

Effects 

[0.00]  

Sargan test  [1.00] 

Hansen test  [0.66] 

Arellano and Bond 

second-order serial 

correlation test 

 [0.62] 

Where: (**), (***) indicate 5% and 1% significance level, respectively 

Figure in parenthesis ( ) are T-statistics and figures in parenthesis [ ] are p-values  
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Table 9: Random Effects Model 

Variables Fixed Effects 

GDP (-1) 0.34*** 

(7.19) 

CHINN_ITO_INDEX 0.33* 

(1.79) 

GOV_SPENDING -0.05** 

(-2.28) 

PUBLIC DEBT -0.01*** 

(-2.60) 

INVESTMENT 0.06** 

(2.15) 

TRADE 0.01* 

(1.18) 

DUM -2.03** 

(-2.34) 

CREDIT -0.03** 

(-2.28) 

C 3.05** 

(3.28) 

R-Squared 0.22 

Where: (**), (***) indicate 5% and 1% significance level, respectively 

T-statistics in parenthesis 
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Table 10: FMOLS results (GDP as the dependent variable) 

Variables FMOLS 

CHINN_ITO_INDEX 0.28 

(0.81) 

PUBLIC DEBT -0.02*** 

(-4.15) 

INVESTMENT 0.09*** 

(2.44) 

TRADE 0.03** 

(2.40) 

DUM -0.06** 

(-1.96) 

CREDIT -0.09*** 

(-2.69) 

R-Squared 0.26 

Where: (**), (***) indicate 5% and 1% significance level, respectively 

T-statistics in parenthesis 
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