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The Synergistic Effect of Insurance and Banking 

Sector Activities on Economic Growth in Africa 
Mehmet Balcilar*, Rangan Gupta**, Chien-Chiang Lee***, and Godwin Olasehinde-Williams**** 

 

 

Abstract	
It is widely understood that the insurance and banking sectors of every economy perform some 

functions in driving economic growth. What is not yet well documented is whether their roles are 

complimentary or substitutive. With the aid of the dynamic panel-GMM estimation technique, 

this paper evaluates the synergistic effect of both sectors on economic growth in a panel of 11 

African countries that are responsible for most of the activities in the continent’s financial sector. 

The insurance-banking-growth nexus was also examined through panel causality tests. The 

results show that life insurance market and the banking sector are complimentary and that the 

non-life insurance market and the banking sector are also complimentary. We find that overall, 

the relationship between the insurance and banking sectors in Africa is a complimentary one and 

that their synergistic impact on economic growth is positive. The feedback hypothesis was also 

confirmed in the relationship between the insurance sector and economic growth and between 

the banking sector and economic growth. 
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1. Introduction 

Explaining why economic growth rates differ among countries is one of the central focus areas in 

growth economics. Many factors such as education, macroeconomic stability, trade openness, 

capital accumulation, quality of institutions and resource endowments have been established as 

being partly responsible for these differences (Romer, 1986; Lucas, 1988; Barro, 1991; Rebelo, 

1991; Mankiw et al., 1992; Grossman and Helpman, 1993; Acemoglu, 1996). More recently, the 

level of financial sector development has also been added to the list of factors causing these 

differences (King and Levine, 1993a, 1993b; Demetriades and Hussein, 1996; Levine, 1997; 

Demirgüç-Kunt and Maksimovic, 1998; Rajan and Zingales, 1998). 

Following the ground-breaking works of authors like Schumpeter (1934), Robinson (1952), 

Goldsmith (1969), McKinnon (1973), and Shaw (1973), many researchers have explored the 

connection between financial market activities and economic growth. Empirical evidence 

provided by most of these researchers is heavily skewed in favor of positive impacts of financial 

market activities on economic growth (see Levine et al., 2000; Beck and Levine, 2004; Beck et 

al., 2005; Loayza and Ranciere, 2006; Cheng and Degryse, 2010). The summary of these studies 

is that the financial sector boosts economic growth through its roles of mobilizing savings, 

efficiently allocating resources, aiding the trading, hedging, pooling and diversification of risks, 

exertion of corporate control etc. 

The most common approach used by previous studies of the relationship between financial 

market activities and growth is the examination of one-way independent impacts of financial 

markets on economic growth (Ang, 2008; Haiss and Sümegi, 2008; Körner and Schnabel, 2009; 

Bojanic, 2012). Other researchers have gone further to investigate the bi-directional interactions 

between specific financial markets and economic growth (Al-Yousif, 2002; Kugler and Ofoghi, 

2005; Wolde-Rufael, 2009). 

While these two approaches have succeeded in providing relatively meaningful findings in the 

past, their adequacy in recent times has waned. The reason for this is two-fold. First, the financial 

sector has become extremely complex over the past few decades such that separation between 

different financial markets has made unclear their individual contributions to the economy 

(Pradhan et al., 2017). The second is that various financial markets in the financial system 
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exhibit complex inter-relations amongst themselves (Tennant and Abdulkadri, 2010; Lee, 2013; 

Liu et al., 2016). Moreover, it has been shown that the insurance sector in particular has the 

potential to stimulate economic growth through its interaction with banking sector activities 

(Chen et al., 2012; Lee, 2013). 

Thus, the motivations behind this study are as follows; first, rather than study only the 

independent relationships between specific financial markets and economic growth, we improve 

on previous studies by examining both the independent and synergistic effects of the insurance 

and banking sectors on economic growth. This approach provides an additional channel for 

investigating the financial sector-economic growth nexus.  Our focus is on the insurance and 

banking sectors, being two key components of the financial system. To the best of our 

knowledge, this study is the first to empirically investigate the synergistic impact of the 

insurance and banking sectors on the economic performance of Africa.  

Second, to avoid the pre-test bias associated with pretesting for stationarity and cointegration, 

and the estimation bias associated with the possible presence of cross-sectional dependence, we 

carry out the panel Granger causality tests using the approach in Emirmahmutoglu and Kose 

(2011) as a form of robustness check and also as a means of detecting the direction of causality 

in the insurance-banking-growth nexus. The direction, strength, and stability of the linkage 

among banking sector, insurance market and economic growth play a critical role in the 

implementation of economic and financial polices (Lee, 2013). To the best of our knowledge, 

this approach has not been considered in examining the relationships between insurance, banking 

and economic growth. 

In summary, our findings show that life insurance market activities, non-life insurance market 

activities and banking sector activities individually stimulate economic growth. Moreover, life 

insurance market activities and banking sector activities have complementary synergistic effects 

on economic growth in Africa and similarly, non-life insurance market activities and banking 

sector activities also have complementary synergistic effects on economic growth in Africa. The 

insurance and banking sectors function better together than they do separately in the continent. 

Improvements in the insurance sector (banking sector) does not only lead to better economic 

performance but also to a better banking sector (insurance sector) performance. We also were 



4 
 

able to confirm the feedback hypothesis for the relationship between the insurance sector and 

economic growth, and the relationship between the banking sector and economic growth along 

the line. 

The rest of this article is structured as follows: Section 2 presents a review of relevant literature 

and the identified gap. Section 3 details the conceptual framework and the proposed hypotheses.  

Section 4 describes the specified model and data used in the study. Section 5 outlines the 

empirical methodology adopted in the study. Section 6 presents obtained results and their 

interpretations, and in Section 7, the important conclusions are presented. 

 

2. Literature Review 

The extensive body of literature on the relationship between financial markets, economic growth, 

and insurance market activity are broadly grouped into 4 categories (Pradhan et al., 2013, 2017; 

Samargandi et al., 2015). 

The first category consists of those who provide empirical evidence in support of the supply-

leading theory. This theory claims that economic growth is preceded by financial development. 

The rationale behind this approach is that financial development induces improvements in 

savings and investment efficiency which in turn drives economic growth. Examples of such 

studies include Ward and Zurbruegg (2000), Haiss and Sümegi (2008), Han et al. (2010), Chen 

et al. (2012), Pan and Su (2012), Pradhan et al. (2015), who all find one-way positive effect of 

insurance market activity on growth performance, thus confirming the supply-leading theory in 

the relationship between insurance market activity and economic growth. 

Similarly, studies by Calderón and Liu (2003), Ang (2008), Körner and Schnabel (2009), 

Bojanic (2012), Pradhan, Tripathy et al. (2014) all find one-way effect of banking sector activity 

on economic growth, providing evidence in support of the supply-leading theory in the banking 

sector. 

The second category is made up of supporters of the demand-following theory. This theory 

suggests that economic growth drives the demand for financial services. The underlying idea is 
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that growth in the real sector of the economy leads to increased need for supporting financial 

services and this consequently induces growth in the financial sector. Studies by Beenstock et al. 

(1988), Outreville (1990), Browne and Kim (1993), Beck and Webb (2003), Ching et al. (2010), 

Pradhan et al. (2014) all find evidence in support of a one-way impact of economic growth on 

insurance market activity, confirming the demand-following theory in the relationship between 

insurance market activity and economic growth. Also, studies by Liang and Jian-Zhou (2006), 

Ang and McKibbin (2007), and Panopoulou (2009) confirm the demand-following theory by 

providing evidence in support of one-way impact of economic growth on banking sector 

activities. 

The third category of studies consists of those who affirm the neutrality hypothesis. This group 

of literature argues that there is no significant relationship between financial market activities 

and economic growth. Examples include Pan and Su (2012), Pradhan et al. (2015) who find no 

relationship between insurance market activity and economic growth, and Al-Yousif (2002), 

Mukhopadhyay et al. (2011) who find no relationship between banking sector activity and 

economic growth. 

The fourth category covers the group of studies that infer bi-directional causality between 

financial markets and economic growth. This is referred to as the feedback hypothesis. This 

group of studies supports both the supply-leading and demand-following theories. Their position 

is that improved financial sector performance positively affects economic growth; this increased 

growth in turn further stimulates increased demand for financial services. Such studies include 

Kugler and Ofoghi (2005), and Pradhan et al. (2016) who find bi-directional causality between 

insurance market activity and economic growth, while Al-Yousif (2002), Wolde-Rufael (2009), 

and Pradhan et al. (2013) find bi-directional causality between banking sector activity and 

economic growth. 

Over and beyond the investigation of financial sector-economic growth nexus, researchers have 

also studied the interactions between different financial markets. Researchers have particularly 

studied the interaction between insurance market activities and banking sector activities and 

obtained mixed results. Some have found complimentary effects in the interaction between the 

insurance and banking sectors (see Webb et al., 2002; Zou and Adams, 2006; Bernoth and Pick, 
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2011; Lee and Chang, 2015). The complementary effects are said to be due to the risk mitigating 

and compensating activities of the insurance sector which protects lenders and encourages banks 

to easily offer more loans. 

Some others have found substitutive interactions between both markets (see Levine, 1997; 

Tennant and Abdulkadri, 2010). The substitutive impact is viewed to be due to the duplicative 

role of both the insurance and banking sectors in capital allocation. The insurance sector to some 

degree also plays the role of an intermediary in the transfer of savings which is the traditional 

role of the banking credit market (Liu and Zhang, 2016). Song and Thakor (2010) further 

discovered that the relationship between the two markets could be both complimentary and 

substitutive under certain conditions. 

2.1. Identified gap in literature 

The detailed overview of relevant literature on the relationship between the financial sector and 

economic growth provided in section 2 clearly shows that the individual impacts of the insurance 

and banking sectors, as well as the interaction between the insurance sector and the banking 

sector have been studied extensively. The synergistic effect of both sectors on economic growth 

is where the main gap in the financial sector-economic growth literature exists. 

 

3. Hypotheses 

We propose a conceptual framework for evaluating the individual and interactive relationships 

between insurance market activities and banking sector activities on economic growth in Africa. 

These relationships are tested through the null (H0) hypotheses and alternative (H1) hypotheses 

specified below and described in Figure 1. 

H : nsurance	market	activities	do	not	influence	economic	growth.   

H : nsurance	market	activities	exert	some	level	of	influence	economic	growth.   

H : Banking	sector	activities	do	not	influence	economic	growth.   
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H : Banking	sector		activities	exert	some	level	of	influence	economic	growth.   

H : The	interaction	between	Insurance	market	and	banking	sector	activities	does	not	influence	 

economic	growth.   

H : The	interaction	between	 nsurance	market	and	banking	sector	activities	exerts	some	level	of	 

influence	economic	growth.   

[Figure 1 about here] 

 

4. Model and Data 

4.1 Model specification 

Our study applies panel data analysis to examine the synergistic impacts of insurance market 

activity and banking sector market activities on economic growth in Africa. The basic regression 

model is: 

,													 	                                 (1) 

where  is real gross domestic product, the dependent variable, in country  at time ,   

represents a vector of coefficients, and  represents the regressors for each country  at time ; 

it includes (i) measures of insurance market activity and banking sector market activity and their 

interactions, (ii) variables included to control for additional factors that could influence 

economic growth in the selected countries such as inflation rates, government expenditure, total 

investment, trade openness and initial GDP.  represents the unobserved country-specific 

effects.  represents the time specific effects and  represents the idiosyncratic error term. 

We specifically determine the synergistic effects of the insurance and banking sector market 

activities on economic growth in Africa with the aid of interaction terms between life insurance 

market activity and banking sector activity, non-life insurance market activity and banking sector 

activity and between total insurance market activity and banking sector activity. 

4.2 Data 
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To determine the synergistic impact of insurance and banking sector market activities on 

Africa’s economic growth, we construct a panel time-series data set by employing yearly data on 

measures of insurance market activities and banking sector market activities.  The data set 

encompasses the 11 selected African countries (Algeria, Angola, Botswana, Egypt, Kenya, 

Mauritius, Morocco, Namibia, Nigeria, South Africa, and Tunisia) that are responsible for most 

of the activities in Africa’s financial sector. The data set covers the period from 1995 to 2016.  

There are 4 popularly used measures of insurance market activity—life insurance density, non-

life insurance density, life insurance penetration and non-life insurance penetration. There are 

three commonly used measures of banking sector market activity; they are domestic credit to 

private sector, banking sector domestic credit, and financial sector domestic credit.  

To guide against the problem of multicollinearity that may arise from modeling these various 

measures of insurance and banking sector activities in the same equation, we aggregate the 

individual measures into composite indices. First is the index for life insurance market activity 

(LIMA) which is constructed by taking the weighted average of life insurance density and life 

insurance penetration measures. The second is the index for non-life insurance market activity 

(NIMA), which is also obtained by computing the weighted average of non-life insurance density 

and non-life insurance penetration measures.  The third is the index for total insurance market 

activity (TIMA) similarly obtained as weighted average of total insurance density measure (life + 

non-life) and total insurance penetration measure (life + non-life). The last is the index 

composite index (BSA) for the banking sector market activity which is likewise obtained by 

constructing a weighted average from the three banking sector measures. 

The composite indices are constructed via Principal Component Analysis (PCA). With PCA we 

are able to convert the original individual measures into linear combinations that account for 

relatively large proportion of the variance in the original measures (Pradhan et al., 2014). It is 

formulated thus: 

∑                                                                                                                               (2) 

where , 1,2, … , , are principal components,  are component loadings and  are the 

original measures. 
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The PCA procedure includes the following steps: generation of a detail matrix, construction of 

standardized variables, obtaining a correlation matrix, determination of eigenvalues and 

eigenvectors and determination of principal components (Hosseini and Kaneko, 2011, 2012). To 

control for differences in units of measurements, we use the various insurance and banking 

activity measures in their standardized forms. Each composite index is thereafter constructed 

using the formula: 

∑                                                                                                                          (3) 

where CI is composite index (LIMA, NIMA, TIMA and BSA) and  is standard deviation. Other 

variables used in our estimations are economic growth (dependent variable), inflation, 

government expenditure, total investment, trade openness and lag of real GDP (control 

variables). 

Data on GDP, GDP growth, inflation, domestic credit to private sector, banking sector domestic 

credit and financial sector domestic credit was taken from the World Development Indicator 

(http://data.worldbank.org). Data on government expenditure and total investment was obtained 

from world economic outlook database (https://www.imf.org). Data on insurance activity 

measures was sourced from ‘Swiss Re, Sigma database’. Table 1 provides a detailed description 

of the variables. 

[Table 1 about here] 

5. Methodology 

The inter-relations between financial markets and economic growth have been extensively 

studied using generalized method of moments (GMM) estimators for dynamic panel data 

(Anderson and Hsiao, 1981; Arellano and Bond, 1991; Arellano and Bover, 1995; Blundell and 

Bond, 1998; Zhang et al., 2012). The GMM technique is regarded as superior to the traditional 

OLS estimation technique for studying financial variables (Driffill et al., 1998). Furthermore, 

according to Baum (2006), the GMM estimator is the most appropriate for studying dynamic 

panel models.  It is particularly useful under these conditions; when one or more of the 

explanatory variables contain lagged values of the dependent variable, when the model suffers 
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from endogeneity bias, and when serial correlation and (or) heteroscedasticity are present within 

the cross-sections (Roodman, 2006). It is also suitable for short macro panels (Lee and Hsieh, 

2013). Other advantages of GMM include its ability to control for time and country specific 

effects, freedom to use lags of variables in the model as instruments. 

We likewise adopt the panel-GMM estimation technique for two key reasons; first, because our 

regression equation includes lagged GDP as an explanatory variable, making it a dynamic model 

and second, because of the possibility of endogeneity bias due to simultaneous causality between 

financial market activities and economic growth. 

There are two commonly used GMM estimators, the difference-GMM estimator (Arellano and 

Bond, 1991) which transforms data by subtracting past observations from current observations: 

∆ ∆ ′ ∆                                                                                                   (4) 

And the system-GMM estimator (Arellano and Bover, 1995; Blundell and Bond, 1998) which 

transforms data by subtracting the mean of all future observations from the current observation 

(forward orthogonal deviations): 

≡	 ∑                                                                                                   (5) 

We adopt the system-GMM estimator because of its improved efficiency gains over the first-

difference estimator (see Baltagi, 2008). We also employ the two-step variant of the GMM-

estimator since it is more efficient than the one-step variant in the system-GMM. 

The instrumental variables employed are the first and second lags of all explanatory variables. 

The Sargan test of over-identifying restrictions is used to test the overall validity of the 

instruments. Our choice of Sargan statistics instead of the Hansen J tests is first because Sargan 

statistics are not vulnerable to instrument proliferation as they are not dependent on the optimal 

weighting matrix estimate (Roodman, 2009), and second, because it has been consistently found 

that the Sargan test tends to be more conservative than the Hansen test which easily produces J 

statistics with implausibly perfect p-values of 1.000 (Zhang et al., 2012). The Arellano-Bond 

AR(2) statistics are computed to detect the presence of autocorrelation in the error terms. 
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Additional evidence on the interaction between insurance sector activities, banking sector 

activities and economic growth is provided by carrying out the Emirmahmutoglu and Kose 

(2011) panel causality test with bootstrapping. This test is the most suitable for our study since it 

does not require stationarity for all the series in the underlying VAR system and may be applied 

to panels comprising of stationary, non-stationary, cointegrated and non-cointegrated series 

(Seyoum et al., 2014). The test is also valid in the presence of cross-sectional dependence.  

Emirmahmutoglu and Kose (2011) show that the Fisher (1932) test statistic may be used to test 

for panel Granger non-causality and specified thus: 

2∑ 	 1,2,… , .                                                                                              (6) 

 represents the p value for the ith cross section and the test statistic has a chi-square 

distribution with 2N degrees of freedom. 

Following Emirmahmutoglu and Kose (2011), we adopt the lag augmented VAR (LA-VAR 

hereafter) model with Ly+ dmaxi  lags in heterogeneous mixed panels. It is specified as follows: 

∑ ∑ 	                      (7) 

∑ ∑ 	                  (8) 

∑ ∑ 	                     (9) 

∑ ∑ 	             (10) 

∑ ∑ 	                    (11) 

∑ ∑ 	               (12) 

The null hypothesis for each pair of bivariate Granger causality tests are: 

:	 ⋯ 0	 	 1,2, … ,                                                                   (13)                         

:	 ⋯ 0	 	 1,2,… ,                                                                  (14) 
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6. Results 

The system-GMM regression outcomes are reported in Table 2. The table displays the results of 

three estimations, the first estimation (M1) includes life insurance market activity index (LIMA) 

and its interaction with banking sector activity (BSA). The second estimation (M2) includes non-

life insurance market activity index (NIMA) and its interaction with banking sector activity 

(BSA). The third estimation (M3) contains total insurance market activity index (TIMA) and its 

interaction with banking sector activity index (BSA). The estimation results provide insight into 

the individual and joint impacts of insurance market activity and banking sector activity on 

economic growth. 

With respect to the financial variables, the three banking sector activity indices are positive, 

although only two are statistically significant (5.929 and 3.927 in columns M1 and M3 

respectively). This confirms that the banking sector on its own is a driver of economic growth. 

Life insurance market activity, non-life insurance market activity and total insurance market 

activity all have positive coefficients (9.181, 2.492 and 22.475). However, while life and non-life 

insurance market activity coefficients are significant, that of total insurance market activity is 

insignificant. We may thus conclude that the insurance sector on its own drives economic 

growth.  

With respect to the interaction terms, column M1 indicates that the interaction between BSA and 

LIMA is positive and significant. It can be expressed mathematically as: 

∆

∆
9.181 9.189	 		or				

∆

∆
5.929 9.189	                                            (15)                         

Our inference from these results is that (i) the more developed the banking sector activity, the 

higher the point estimate of the effect of life insurance market activity on economic growth and 

(ii) the more developed the insurance market activity, the higher the point estimate of the effect 

of banking sector activity on economic growth. Column M2 indicates that the interaction 

between BSA and NIMA is positive and significant. The mathematical representation is: 
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∆

∆
2.492 1.830	 		or				 ∆

∆
0.016 1.830	                                          (16)       

Again, we infer that the more developed the banking sector activity (non-life insurance market 

activity), the higher the point estimate of the effect of non-life insurance market activity (banking 

sector activity) on economic growth. Finally, the positive and significant coefficient for the 

interaction between BSA and TIMA in column M3 (14.734) confirms that the complimentary 

pattern of relationships discovered is true overall. 

With respect to the control variables, the coefficients of initial GDP are negative and significant 

in all three estimations (-12.221, -13.405 and -13.719 in columns M1, M2 and M3 respectively). 

This provides evidence in support of the convergence theory which claims that higher levels of 

initial income are associated with relatively lower levels of growth. All three coefficients of 

inflation are negative and significant (-0.221, -0.128 and -0.097 in columns M1, M2 and M3 

respectively). This confirms that inflation negatively influences economic growth. All three 

coefficients of investment are positive and significant (0.414, 0.282, 0.623 in columns M1, M2, 

M3 respectively). We thus affirm that investment positively impacts economic growth. While the 

three coefficients for trade are positive, only two (0.331 and 0.507 in columns M1 and M2 

respectively) are statistically significant. Our conclusion is that trade openness supports 

economic growth. All the coefficients for government expenditure turned out insignificant, it is 

thus impossible to reach a conclusion on its impact on economic growth based on our 

estimations. 

The Sargan test results indicate that the validity of the instruments used in our estimations cannot 

be rejected. Also, all three estimations pass the second order autocorrelation test. The test results 

indicate that the absence of serial correlation in the error terms cannot be rejected. 

[Table 2 about here] 

The panel causality test results for the interaction between insurance market activity, banking 

sector activity and economic growth are presented in Table 3. 

The null that BSA does not Granger cause GDP and the null that GDP does not Granger cause 

BSA are both rejected at 1% significance level. We conclude that the relationship between both 
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variables is bi-directional. This finding confirms the influence of banking sector activities on 

economic growth and lends credence to the feedback hypothesis in the banking sector. 

The null that LIMA does not Granger cause GDP and the null that GDP does not Granger cause 

LIMA are both rejected at 1% significance level. The null that NIMA does not Granger cause 

GDP and the null that GDP does not Granger cause NIMA are both rejected at 1% significance 

level. The null that TIMA does not Granger cause GDP and the null that GDP does not Granger 

cause TIMA are both rejected at 1% significance level. The bidirectional causality found 

between the insurance market activity (either aggregated or disaggregated) and GDP confirms 

that the insurance sector exerts some influence on economic growth. The results also confirm 

that the feedback hypothesis holds in the insurance sector. 

The null that BSA does not Granger cause LIMA and the null that LIMA does not Granger cause 

BSA are both rejected at 1% significance level. The null that BSA does not Granger cause 

NIMA and the null that NIMA does not Granger cause BSA are both rejected at 1% significance 

level. The null that BSA does not Granger cause TIMA and the null that TIMA does not Granger 

cause BSA are both rejected at 1% significance level. We thus conclude that the relationship 

between the banking sector and insurance sector (aggregated or disaggregated) is bi-directional. 

This provides further evidence that there is a strong interaction between these two sectors.  

[Table 3 about here] 

 

7. Conclusion 

In this paper, we examined the synergistic impact of insurance market activity and banking 

sector activity on economic growth of Africa using a dynamic panel data model. Our findings 

show that both of them have statistically significant positive individual effects on economic 

growth. Moreover, the interaction effects confirm that both insurance and banking sector 

activities have a complementary synergistic effect on economic growth. We find that both the 

insurance and banking sector function better together than separately. Improvements in the 

insurance sector (banking sector) does not only lead to better economic performance but also to a 

better banking sector (insurance sector) performance.  



15 
 

We further tested for interactions among the insurance sector, the banking sector and economic 

growth through panel causality tests and found that a positive bi-causal relationship exists 

between insurance market activities and banking sector activities. This further confirms the 

complementary nature of their interaction and supports the findings of Webb et al. (2002), Zou 

and Adams (2006), Bernoth and Pick (2011), and Lee and Chang (2015). The panel causality 

tests also showed that bidirectional causality exists between insurance market activities and 

economic growth, and between banking sector activities and economic growth. 

We therefore conclude and recommend as follows; first, since the relationship between the 

insurance sector and the banking sector is complementary, policies that reinforce the 

complementary relationship between both sectors and neutralize the possible substitutive 

relationship that could occur between them should be actively pursued. 

Second, since the feedback hypothesis is confirmed between the insurance sector and economic 

growth we suggest that the insurance sector’s risk mitigating and compensating actions should be 

developed in order to directly improve growth through its individual effect and indirectly 

improve it via its effect on the banking sector.  

Third, because the feedback hypothesis is also confirmed in the relationship between the banking 

sector and economic growth, we recommend that the banking sector’s credit distribution 

capabilities should be strengthened. This will boost economic growth directly through its 

individual impact on growth and indirectly through its role in enhancing the insurance sector. 

 Fourth, policies that stimulate economic growth should be actively pursued as this will lead to 

an attendant expansion in the financial sector.  

The confirmation of the feedback hypothesis in the relationship between insurance market 

activities and economic growth and between banking sector activities and economic growth is an 

indication that endogeneity exists in the financial sector-economic growth relationship. The 

results also suggest that banking sector, insurance market activity, and economic growth are 

endogenous, and therefore any single equation forecast of one or the other could be misleading.  
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Table 1. Variables and their definitions 

Variables Definition 

GDP  
 

Gross domestic product in logarithms, with the rate of economic growth 
measured as percentage change (∆GDP) 

LGDP-1 Initial gross domestic product (GDP in dollars of the previous year) in 
logarithmic form,  to capture convergence effect 

LIMA Composite index of life insurance market activity 
NIMA Composite index of non- life insurance market activity 
TIMA Composite index of  total  insurance market activity 
BSA Composite index of banking sector activity 
LIMA*BSA Interaction between life insurance market activity and banking sector activity 
NIMA*BSA Interaction between non-life insurance market activity and banking sector 

activity 
TIMA*BSA Interaction between total insurance market activity and banking sector activity 
INF Inflation rate measured as percentage change in consumer price index 
GEXP Government expenditure  measured as total expense and the net acquisition of 

nonfinancial assets as % of GDP 
INV Total investment measured as gross fixed capital formation, changes in 

inventories and acquisitions 
TRADE Trade openness measured as Exports + imports as % of GDP 
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Table 2. Dynamic panel GMM estimation results 
Variables    M1   M2   M3 
BSA 5.929** 0.016 3.927*** 

(2.243) (0.757) (0.572) 
LIMA 9.181*** 

(2.714) 
NIMA 2.492*** 

(0.731) 
TIMA 22.475 

(17.094) 
Interactions 
BSA*LIMA 9.189* 

(4.809) 
BSA*NIMA 1.830*** 

(.139) 
BSA*TIMA 14.734* 

(8.187) 
Control variables 
LGDP-1 -12.221*** -13.405*** -13.719** 

(4.239) (3.106) (6.561) 
INF -0.221* -0.128*** -0.097*** 

(0.132) (0.022) (0.016) 
GEXP 0.779 -0.228 -0.504 

(0.766) (0.266) (0.430) 
INV 0.415** 0.282* 0.623** 

(0.235) (0.193) (0.303) 
TRADE 0.331*** 0.507*** 0.086 

(0.060) (0.042) (0.080) 
Countries 11 11 11 
Observations 158 158 158 
Specification tests 
Sargan test statistic 3.410 3.184 3.396 
P-value of Sargan test stat 0.333 0.364 0.335 
AR(1) test statistic -0.719 0.105 -0.514 
P-value of AR(1) test stat 0.472 0.916 0.607 
AR(2) test statistic -0.916 -0.329 0.412 
P-value of AR(2) test stat 0.359 0.742 0.680 

Notes: (1) *, ** and *** mean statistic relationship significant at 10%, 5%, 1%, respectively;  
(2) M1, M2 and M3 represent the regression models (1), (2)and (3), respectively (3)Standard  
errors of the corresponding coefficients are shown in parentheses. 
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Table 3. Results from Emirmahmutoglu-Kose Granger causality tests 
Hypothesis Statistic P-Value Conclusion 
BSA→LIMA 63.875*** 0.000 Two way causality between  BSA and LIMA 
LIMA→BSA 73.828*** 0.000  
BSA→NIMA 145.328*** 0.000 Two way causality between BSA and NIMA 
NIMA→BSA 74.467*** 0.000  
BSA→TIMA 42.019*** 0.006 Two way causality between BSA and TIMA 
TIMA→BSA 81.150*** 0.000  
BSA→GDP 79.612*** 0.000 Two way causality between BSA and INF 
GDP→BSA 68.591*** 0.000  
LIMA→GDP 77.566*** 0.000 Two way causality between LIMA and GDP 
GDP→LIMA 72.192*** 0.000  
NIMA→GDP 78.666*** 0.000 Two way causality between NIMA and GDP 
GDP→NIMA 99.864*** 0.000  
TIMA→GDP 89.074*** 0.000 Two way causality between TIMA and GDP 
GDP→TIMA 189.845*** 0.000  
BSA→GDP 163.974*** 0.000 Two way causality between BSA and GDP 
GDP→BSA 162.783*** 0.000  

Notes: (1) *, ** and *** mean statistic relationship significant at 10%, 5%, 1%, respectively; (2) reported statistics 
are the Wald statistics. 
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