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Abstract: There is a large amount of literature that studies the relationship between financial 

structure (that is, the degree to which the financial system is either market-based or bank-based) and 

long-run economic growth. This paper specifically focuses on countries of Africa and investigates 

whether one type of financial structure is more conducive to economic growth than another. 

Because of the cross-country heterogeneity in the dynamics of financial structure and growth, time 

series data and methods are applied, along with the Dynamic Heterogeneous Panel approach. The 

investigation is limited by the time span which is less than 30 years, which is considered as a short 

run. It‟s found that in most of the sample countries, both types of financial structure significantly 

affect economic growth. This paper concludes that financial structure is irrelevant to economic 

growth; neither the bank-based nor the market-based financial structure can explain economic 

growth. What matters for growth is the overall level and quality of financial services.  
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1. Introduction 

The main focus of this paper is not to analyze the relationship between financial systems and 

growth, but rather to study financial structure and its relationship to growth. However, it is 

important to briefly explain that financial systems that are financial intermediaries (banks, insurance 

companies, mutual funds, and finance companies) and financial markets (bond and stock markets) 

affect growth. Because banks are the largest financial intermediaries in our economy, we further use 

banks in the place of intermediaries. 

An extensive survey of the literature on the finance-growth nexus is provided by Levine (1997). 

A primary function of financial systems (financial markets and banks) is to move funds from people 

who save to people who have productive investment opportunities. By fullfiling this function, 

financial systems improve both quantity and quality of real investments and thereby increase 

income per capita and raise the standard of living.  

In this paper, we examine whether the specific organization of the financial system that is, 

financial structure (the mixture of financial markets and banks) matters for growth. In particular, we 

investigate whether a market-based structure is more growth-promoting than bank-based structure 

(and vice versa).  
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Banks boost the mobilization of savings in at least two ways. First, they lower transactions 

costs associated with collecting savings from numerous individuals in the economy. Second, banks 

mitigate the moral hazard and adverse selection problems that make individuals less willing to 

relinquish control of their savings. By alleviating the asymmetric information problems and by 

reducing transactions costs, banks ease savings mobilization and thereby increase economic growth. 

Well-developed financial markets can also facilitate savings mobilization. As noted above, 

transactions costs and asymmetric information make the mobilization of savings costly. For 

example, in the presence of asymmetric information, risk-averse agents do not feel comfortable 

entrusting their savings to others. Because transactions and information costs are associated with 

collecting savings from many disparate agents, financial markets help to ameliorate and ease 

savings mobilization. Characteristic of well-functioning markets is the necessity for efficient 

information-disclosure procedures, contracting systems, and accounting standards. This implies that 

a great deal of information is revealed and, as a result, difficulties associated with savings 

mobilization are lowered. In doing so, financial markets that are more effective at pooling or 

mobilizing savings from several agents can have strong positive effects on economic development 

by boosting capital formation and by improving resource allocation. 

The studies that analyze the UK and the US as market-based structure versus Japan and 

Germany as bank-based structure (e.g. Hoshi et al, 1991; Mork and Nakkamura, 1999; Weinstein 

and Yafeh, 1998; Arestis et al., 2001) tend to show that financial structure matters. However, they 

are susceptible to the criticism that these countries historically share similar growth rates. Our study 

focuses on eleven African countries namely: Cote d‟Ivoire, Egypt, Ghana, Kenya, Mauritius, 

Morocco, Namibia, South Africa, Swaziland, Tunisia, and Zimbabwe. This choice is subject to the 

differences of structures and growth of these economies. 

Indeed, our sample has two main features: bank based and markets based economies in one 

hand, and low and middle income economies in another. Our main concern is to ascertain whether a 

market-based financial structure is more growth-promoting than bank-based structure (and vice 

versa). To investigate this issue, we use country specific estimates and find that it is not the type of 

the financial structure that matters for economic growth.  

The rest of the paper is organized as followed: in section 2 we review literature on financial 

structure and economic growth; in section 3 we outline the estimation methods and data; in section 

4 we present results and conclude in section 5. 

2. Literature Review 

The relationship between financial structure and economic growth can be examined on the 

basis of competing theories of financial structure. These are: the bank-based, the market-based and 

the financial services.  

The bank-based theory emphasizes the positive role of banks in economic growth, and, also, 

stresses the shortcomings of market-based financial structure. It argues that banks can finance 

development more effectively than markets in developing economies, and, in the case of 

state-owned banks, market failures can be overcome and allocation of savings can be undertaken 

strategically (Gerschenkron, 1962). Those banks that are unhampered by regulatory restrictions, can 

exploit economies of scale and scope in information gathering and processing (Levine, 2002, and 

Beck and Levine, 2002). Indeed, bank-based structure is in a much better position than 

market-based systems to address agency problems and short-termism (Stiglitz, 1985; Singh, 1997). 

The bank-based view also stresses the shortcomings of market based systems. The latter reveal 
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information publicly, thereby reducing incentives for investors to seek and acquire information. 

Information asymmetries are thus accentuated, more so in market-based rather than in bank-based 

structure (Boyd and Prescott, 1986). 

By contrast, the market-based theory highlights the advantages of well-functioning markets, 

and stresses the problems of bank-based structure. Big, liquid and well-functioning markets foster 

growth and profit incentives, enhance corporate governance and facilitate risk management (Levine, 

2002, and Beck and Levine, 2002). The inherent inefficiencies of powerful banks are also stressed, 

for they “can stymie innovation by extracting informational rents and protecting firms with close 

bank-firm ties from competition may collude with firm managers against other creditors and impede 

efficient corporate governance” (Levine, 2002). Market based financial systems reduce the inherent 

inefficiencies associated with banks and are, thus, better in enhancing economic development and 

growth. A related argument is that developed by Boyd and Smith (1998), who demonstrate through 

a model that allows for financial structure changes as countries go through different stages of 

development, that countries become more market-based as development proceeds. 

The third theory, the financial services view (Merton and Bodie, 1995; Levine, 1997), is 

actually consistent with both the bank-based and the market-based views. Although it embraces 

both, it minimizes their importance in the sense that the distinction between bank-based and 

market-based financial systems matters less than was previously thought; it is financial services 

themselves that are by far more important than the form of their delivery (World Bank, 2001). In the 

financial services view, the issue is not the source of finance. It is rather the creation of an 

environment where financial services are soundly and efficiently provided. The emphasis is on the 

creation of better functioning banks and markets rather than on the type of financial structure. Quite 

simply, this theory suggests that it is neither banks nor markets that matter; it is both banks and 

markets. They are different components of the financial systems; they do not compete, and as such 

ameliorate different costs, transaction and information, in the system (Boyd and Smith, 1998; 

Levine, 1997; Demirguc-Kunt and Levine, 2001). 

A number of studies have concentrated on comparisons that view Germany and Japan as 

bank-based systems, while the US and UK as market-based systems. Studies of Germany and Japan 

use measures of whether banks own shares or whether a company has a „main bank‟ respectively, 

(Hoshi et al., 1991; Mork and Nakkamura, 1999; Weinstein and Yafeh, 1998). These studies 

provide evidence that confirms the distinction between bank-based and market-based financial 

systems in the case of the countries considered. However, reassessment of the evidence on the 

benefits of the Japanese financial system in view of the economy‟s poor performance in the 1990s 

has concluded against the beneficial effects of the bank-based nature of this system. Bank 

dependence can lead to a higher cost of funds for firms, since banks extract rent from their 

corporate customers (Weinstein and Yafeh, 1998). Studies of the US and the UK concentrate on the 

role of market takeovers as corporate control devices (Wenger and Kaserer, 1998; Levine, 1997), 

and conclude in favor of market-based financial systems. Goldsmith (1969), however, argues that 

such comparisons in the case of Germany and the UK for the period 1864-1914 does not contribute 

to the debate since “One cannot well claim that a superiority in the German financial structure was 

responsible for, or even contributed to, a more rapid growth of the German economy as a whole 

compared to the British economy in the half-century before World War I, since there was no 

significant difference in the rate of growth of the two economies”. 

Levine (2002) reinforces Goldsmith‟s (1969) argument when concluding that financial 

structure did not matter much since the four countries have very similar long-run growth rates. The 

findings of this study support neither the bank-based nor the market-based views; they are, instead, 

supportive of the financial services view, that, better-developed financial systems is what matters 
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for economic growth. An earlier study by Demirguc-Kunt and Levine (1996), using data for 

forty-four industrial and developing countries for the period 1986 to 1993, had concluded that 

countries with well-developed market-based institutions also have well-developed bank-based 

institutions; and countries with weak market-based institutions also have weak bank-based 

institutions. Thereby supporting the view that, the distinction between bank-based and market-based 

financial systems is of no consequence. However, Levine and Zevros(1998), employing 

cross-country regressions for a number of countries covering the period 1976 to 1993, conclude that 

market-based systems provide different services from bank-based systems.  

In what follows we focus on whether structure matters for economic growth in African 

countries. We also deal with the concerns surrounding the panel and cross-country regressions 

referred to Levine and Zervos (1996). Our usage of time-series and heterogeneous panel estimators 

to analyze a number of diverse countries, should go some way in facing these concerns. 

3. Methodology 

3.1 Model Specification 

We specify a generalized Cobb-Douglas production function of the following form: 

     ttt
STRaLKaaLQ log/log/log 210                   (1) 

Where Q  represents the GDP, L the Labor, K the capital, and STR  financial structure 

(defined as the equity market capitalization over bank lending). The equity market capitalization of 

listed companies as percentage of GDP measure, which equals to the ratio of the value of domestic 

equities to GDP, assesses the market size. Liquid Liabilities to GDP (bank lending), which equals to 

the ratio of liquid liabilities of banks, is a general indicator of the size of banks relative to the size of 

the economy. Higher STR  means a system that is more of a market-based while a lower STR  
means a system that is more of a bank-based. In equation (1), financial structure directly account for 

Total Factor Productivity. In actual estimation we use per capita output (PCO) and per capita capital 

stock (FBK), since consistent time series on labor force do not exist for the sample countries. For 

the purpose of this paper, we are more interested in the significance of the coefficient 2a , rather than 

its sign. A significant 2a coefficient implies that financial structure matters whereas an insignificant 

2a coefficient implies that financial structure is of no consequence. 

There are several other factors influencing economic growth for instance, raw materials, export 

volume, population size, the role of government, public finance, human capital, indicators of 

corruption, bureaucratic efficiency, taxes, financial direct and indirect investments etc. However, 

data on these variables are usually obtained from periodic surveys and hence consistent time series 

are unavailable. In this paper, the equation (1) compares favorably with the „simple conditioning set‟ 

specified by Levine (2002) and Beck and Levine (2002). They use initial levels of income and 

schooling as „simple conditioning set‟ and examine the effect of financial structure on economic 

growth in panel/cross sectional framework. Similarly to Philip Arestis, Ambika D. Luintel, and Kul 

B. Luintel in “financial structure and economic growth”, paper 06/05 June 2005 we specify a 

generalized Cobb-Douglas production function.  

3.2 Econometric Methodology 

Under the Johansen (1988) maximum likelihood (ML) approach, a k-dimensional and p
th
 order 

vector  X can be re-parameterized to a vector error correction model (VECM): 
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ttptptpttt DXXXXX    112211 ...     (2) 

In our analysis,  STRFBKPCOX t ,, is a 3×1 vector of first-order integrated   1I  

variables, i are (3×3) short run coefficient matrices;  33x is a matrix of long run (level) 

parameters; tD captures the usual deterministic components;  is a constant term and t is a 

vector of Gaussian error. A co-integrated system, tX , implies that: (i)    33 ' rxxr  is rank 

deficient, i.e. kr  (r = number of distinct co integrating vectors; k = 3); and (ii)    has 

full rank, (k - r), where  and  are (3×(3 - r)) orthogonal matrices to  and . The rank of 

 is tested by Maximal Eigen value  max and Trace statistics (Johansen, 1988). 

The Johansen method is a reduced-form dynamic system estimator, which addresses the issues 

of multi co-integration and normalization. A number of issues are important for the estimation of the 

VAR model. It is the time span of the data rather than the number of observations, which determines 

the power of co-integration tests (Campbell and Pearson, 1991). Our data extend from a minimum 

of 16 (Ghana) to a maximum of 22 (Morocco, Cote d‟Ivoire, Tunisia) years, which we suppose, 

can‟t genuinely provide sufficient time length to capture the long-run relationship
1
 between PCO, 

FBK, and STR. The lack of data on market capitalization of listed companies is the substantial 

cause of this limited time length. We specify the VAR lengths (p) such that the VAR residuals are 

rendered non auto correlated
2
.  A constant term is entered in the co-integrating space to allow for 

non-zero mean of the system variables. A tri-variate VAR can exhibit two co-integrating vectors at 

the most. Pesaran and Shin (2002) suggest identification of multi-cointegration through the tests of 

over identifying restrictions. We follow their approach of identification if multiple co-integrating 

vectors are found. 

3.3 Data 

The heterogeneity of meantime periods across countries is due to the lack of data on market 

capitalization of listed companies for some years. Data on per capita GDP, domestic credit provided 

by banking sector (BLR), and market capitalization of listed companies as percentage of GDP (MC), 

are obtained from Online World Development indicators, 2010. Data frequency is annual and 

determined by data availability: 1988 - 2009 for Morocco, Cote d‟Ivoire, and Tunisia; 1988 – 2008 

for Egypt, Kenya, and South Africa; 1990 – 2008 for Mauritius; 1988 – 2005 for Zimbabwe, 1990 – 

2007 for Swaziland, 1991 – 2006 for Ghana; and 1992 – 2008 for Namibia. As series of total 

physical capital stock for the whole sample is not available, we replace it by gross capital formation 

as % of GDP series (FBK). Following Luintel and Khan (1999), a depreciation rate of 8% and the 

sample average growth rate of real investment, are used to compute the initial capital stock. 

Following Levine and Beck (2002), financial structure is defined as the log of the market 

capitalization over bank lending. Thus, our measure of financial structure is akin to their measure of 

“structure size”.  

                                                             
1 In our view, 30 years at least provide sufficient time length to capture the long-run relationship 

between PCO, FBK, and STR. 
2 Johansen (1992) suggests that the lag length in the VAR should be specified whereby the VAR 

residuals are rendered uncorrelated. Selection of lag length based on information criteria may not 
be adequate to render the VAR residual uncorrelated (Cheung and Lai, 1993). Hence, we specify lag 
length based on the test of serial correlation in VAR residuals. 
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Mauritius is the fastest growing economy (4%) and Zimbabwe the slowest (-2%). The bank 

lending ratio of South Africa grew about 80.5% for the last 5 years while at the same period its 

market capitalization ratio grew about 81%. This performance is quite bigger than the whole sample 

performance which is 1.38% for the bank lending ratio and 2.83% for the market capitalization 

ratio. 

The whole sample countries have grown up positively in terms of structure but with different 

levels. South Africa is the highest with an annual average growth structure of 105% while Namibia 

is the lowest with16.3%. These statistics are plotted in table 1. 

Table 1. Statistics of Data 

 Growth of 

Real GDP 

per capita 

Bank Lending Ratio 

(BLR) 

Capitalization Ratio 

(MC) 

Financial Structure 

(STR) 

F-5Y L-5Y SMV F-5Y L-5Y SMV F-5Y L-5Y SMV 

Cote 

d'Ivoire 
-0.01 0.409  0.189  0.273  0.047  0.212  0.120  0.108 1.363 0.575 

Egypt 0.03 0.899  1.035  0.948  0.071  0.728  0.338  0.059 0.807 0.337 

Ghana 0.02 0.188  0.302  0.257  0.129  0.211  0.159  0.689 0.674 0.645 

Kenya 0.00 0.544  0.400  0.453  0.160  0.372  0.206  0.111 0.986 0.463 

Mauritius 0.04 0.536  1.032  0.752  0.201  0.489  0.344  0.355 0.468 0.439 

Morocco 0.02 0.665  0.782  0.745  0.081  0.583  0.310  0.065 0.830 0.396 

Namibia 0.02 0.504  0.500  0.485  0.053  0.068  0.080  0.099 0.138 0.163 

South 

Africa 
0.01 1.173  2.118  1.647  1.282  2.322  1.708  1.169 1.084 1.051 

Swaziland 0.02 0.134  0.157  0.134  0.116  0.083  0.108  0.771 0.595 0.821 

Tunisia 0.03 0.675  0.709  0.698  0.076  0.117  0.118  0.086  0.216  0.171  

Zimbabwe -0.02 0.432  0.599  0.520  0.202  0.656  0.388  0.373 1.165 0.698 

Average 

Change 
0.0145 0.013752  0.028289  0.036702  

Note: Growth of Real GDP Per Capita indicates the average annual growth rate over the sample period. 

Subscripts F – 5Y and L – 5Y denote mean values of the first 5 years and the last 5 years of the sample for each 

country, subscript SMV denotes the sample mean value. The average change in the last raw is calculated as: 

 
11

1

11/)( FL XX where X represents (BLR), (MC) and (STR) 

Breusch-Godfrey Serial Correlation LM Tests and Heteroskedasticity Tests shown in table 2, 

reject the null hypothesis under all specifications. Specifically, the LM test confirms that error 

variances across sample countries are significantly different and this also holds across all 

specifications. It follows that the elasticity of per capita output (PCO) with respect to per capita 

capital stock (FBK) and structure (STR) is heterogeneous across countries. Also, the error dynamics 

across sample countries are significantly heterogeneous. Consequently we further do not pool data 

set. 

Table 2. Test of heterogeneity 

Panel A: Breusch-Godfrey Serial Correlation LM Test 

F-statistic 3.270  6.448  17.657  15.057  25.657  24.741  17.900  

Probability 0.040  0.000  0.000  0.000  0.000  0.000  0.000  

Degree of freedom (2, 211) (3,210) (4, 209) (5,208) (6,207) (7,206) (8,205) 

n*R-squared 6.494  18.219  54.558  57.405  92.124  98.655  88.831  
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Panel B: Heteroskedasticity Test 

 ARCH B-P-G Harvey Glejser White White ARCH 

F-statistic 1.842  8.995  4.702  7.951  5.595  7.445  2.788  

Probability 0.161  0.000  0.010  0.001  0.004  0.000  0.019  

Degree of freedom (2,184) (2, 213) (2,213) (2,213) (2,213) (5,210) (5,164) 

n*R-squared 3.671  16.823  9.133  15.005  10.781  32.523  13.320  

Note 1: B-P-G = Breusch-Pagan-Godfrey; n = number of observations. 

Note 2: In both panels, we realize that the F-statistics results of heterogeneity test are bigger than F read from 

the Fisher-Snedecor table. So, we reject the null of homogeneity error variances across the sample countries. 

Lagrange Multiplier (LM) tests reject the null of homoskedastic error variances across the sample countries, 

they are Chi-square distributed; n*R-squared > Chi-squared. Variable definitions are: PCO = log of real GDP 

per capita; FBK = log of per capita real physical capital stock; and STR = log (MC/BLR) 

4. Results 
In order to evaluate the time series properties of the data formally, we implement the univariate 

Dickey and Fuller which test the null of stationarity. Through the univariate Dickey and Fuller tests 

(Table 3): PCO is non-stationary; tests reject the null hypotheses of stationary in all cases. FBK is 

non-stationary in all cases but one, this being the Namibia FBK. The latter‟s trend stationary is 

rejected but intercept stationary is not. The financial structure variable appears non-stationary in all 

cases but one, this being the South Africa‟ STR. The latter‟s trend stationary as well as intercept 

stationary are accepted. 

PCO series still appear non-stationary in their first differences for 5 countries such as Ghana, 

Kenya, Egypt, Cote d‟Ivoire, and South Africa.  

All STR series appear stationary in their first differences but one, this being the Cote d‟Ivoire‟ 

STR. All FBK series appear stationary in their first differences. However, all of the three series 

appear unequivocally stationary in their second differences, so the finding of the Dickey and Fuller 

tests is that PCO, FBK, and STR are I(2). 

Table 3. Dickey and Fuller Unit Root test 

Panel A: Level 
 PCO FBK STR 

 
Intercept

 Trend & 

Intercept
 Intercept

 Trend & 

Intercept
 Intercept

 Trend & 

Intercept
 

Morocco 0.9358
a

 -1.0236
a

 -0.2526
a

 -1.9402
a

 -1.0129
a

 -2.1500
a

 

Mauritius 0.40197
a

 -2.5529
a

 -2.1953
c

 -2.5300
a

 -2.3572
c

 -2.5739
a

 

Ghana 0.98186
a

 -1.6621
a

 -0.4112
a

 -4.7264 -2.6142
c

 -2.7361
b

 

Namibia -0.0761
a

 -1.2555
a

 -3.0181 -3.0537
b

 -2.976
c

 -3.5569
c

 

Swaziland 0.34807
a

 -2.8431
a

 -1.8169
b

 -2.3226
a

  -2.3503
c

 -2.8835
a

 

Tunisia -0.2909
a

 -1.9494
a

 -2.5486
c

 -2.8855
a

 -2.2787
c

 -2.5963
a

 

Zimbabwe 0.0537
a

 -1.1255
a

 -1.3376
a

 -2.2057
a

 -2.3623
c

 -3.4343
c

 

Kenya -2.0258
c

 -2.4296
a

 -2.2899
c

 -2.5413
a

 -1.1901
a

 -2.0563
a

 

Egypt -0.1955
a

 -2.9165
b

 -2.1267
c

 -3.1596
b

 -1.5593
a

 -2.0664
a

 

Cote d‟Ivoire -1.5021
a

 -3.4518
c

 -1.7043
b

 -1.7366
a

 -1.1930
a

 -3.3772
c

 

South Africa -1.3056
a

 -1.9706
a

 -1.4287
a

 -1.8724
a

 -4.4665 -4.6433 
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Panel B: First Differences 
Morocco -8.3714 -5.4849 -4.3974 -4.9825 -2.8878 -3.2905

c
 

Mauritius -5.0559 -5.3784 -4.9627 -4.6721 -3.1023 -3.5271
c

 

Ghana -0.5230
a

 -2.7926
a

 -4.1118 -4.6597 -3.4856 -3.7268
c

 

Namibia -3.9469 -4.7278 -5.0785 -5.9760 -4.2221 -5.1944 

Swaziland -4.4034 -4.8412 -4.1583 -4.8480 -2.9980 -3.2436
c

 

Tunisia -4.6531 -4.9309 -4.2618 -4.7377 -3.4582 -3.5160
c

 

Zimbabwe -3.1163 -3.6355
c

 -2.8917 -2.9707
b

 -4.9919 -5.1886 

Kenya -2.5438
c

 -3.5167
c

 -4.2566 -5.2683 -3.4109 -3.5987
c

 

Egypt -2.3629
c

 -3.3561
c

 -4.3044 -4.6777 -3.0073 -3.6199
c

 

Cote d‟Ivoire -2.0109
c

 -2.0956
a

 -3.8850 -4.2865 -1.6917
b

 -3.7196
c

 

South Africa -1.4385
a

 -2.7065
a

 -3.0431 -3.2036
c

 -6.7458 -6.6303 

Panel C: Second Differences 
Morocco -7.37468 -8.1769 -4.6827 -6.2582 -5.6485 -5.6644 

Mauritius -4.01054 -4.4595 -6.2641 -6.4028 -4.6298 -4.2137 

Ghana -4.37587 -4.9499 -3.3837 -4.8520 -5.6926 -8.2018 

Swaziland -5.42897 -5.7749 -5.7667 -6.1999 -5.4191 -5.0430 

Namibia -7.47767 -7.8906 -4.9192 -6.2379 -0.5559 -5.1945 

Tunisia -6.51888 -7.6285 -5.7884 -5.0892 -4.7273 -5.3935 

Zimbabwe -5.2869 -5.6432 -5.5990 -5.8863 -6.0573 -6.3579 

Kenya -3.80334 -4.4723 -5.6151 -5.9728 -4.1991 -5.4534 

Egypt -5.09451 -6.9727 -4.4165 -4.9186 -5.4456 -5.1896 

Cote d‟Ivoire -4.05332 -4.0946 -6.3583 -7.1213 -6.3154 -6.8239 

South Africa -3.78203 -4.0872 -4.3886 -5.2243 -7.7264 -7.9435 

Note: Intercept and trend & intercept test the nulls of level and trend stationarity. Subscripts a, b, and c 

indicate rejection of the null of stionarity at 1%, 5%, and 10%, respectively. PCO = log of real GDP per 

capita; FBK = log of per capita real physical capital stock; and STR = log (MC/BLR). 
 

Table 4 reports the Johansen rank tests and a range of VAR diagnostics obtained from the Error 

Correction Model (ECM). Trace tests and maximal Eigen value statistics show that PCO, FBK, and 

STR are co-integrated and exhibit a single rank (vector) for all sample countries. Given the 

superiority of trace statistics over the maximal Eigen value statistics in testing the null of no 

co-integration, we conclude that PCO, FBK, and STR are co-integrated with single co-integrating 

vector for all countries. 

For a valid normalization and error-correction representation, the associated loading factors 

must be negatively signed and significant. On this basis we can normalize all countries on PCO. 

Only 6 countries have their loading factors negatively signed; among them 4 are significantly 

negative at 10% or better. Given the signs of loading factors and the existence of a single 

co-integrating vector, the parameters of our empirical model are then uniquely identified. LM tests 

show absence of serial correlation in VAR residuals in all cases. The VAR residuals also pass 

normality tests for all cases. Thus, utilizing the ECM, we identify a short run output relationship 

based on real per capita income and the financial structure variable. Time length (22 years) being 

insufficient, we are not able by using the VECM, to identify a long-run output relationship based on 

per capita capital stock and the financial structure variable, which confirms the error-correcting 

behavior when displaced from the long-run equilibrium. 
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Table 4. Co-Integration tests and VAR diagnostics between PCO, FBK, and STR  

(Johansen Method) 

 

Trace Statistics, H0: Maximal Eigenvalue, H0: Loading Factor 

(a) 
LM(3) NOR LAG 

0r  1r  2r  0r  1r  2r  

CIV 45.74
a

 

(0.025) 

20.17

a
 

(0.218) 

4.380 
(0.687) 

25.57
a

 

(0.054) 

15.787
b

 

(0.155) 

4.380 
(0.687) 

-0.274
b

 

(0.144) 
0.853 0.860 2 

EGY 61.98
a

 

(0.000) 

20.714 

(0.192) 

5.525 

(0.523) 
41.27

a
 

(0.000) 

15.189 

(0.184) 

5.525 

(0.523) 
-0.272

b
 

(0.134) 
0.357 0.501 2 

GHA 60.59
a

 

(0.000) 

15.317 

(0.053) 

4.215 

(0.040) 
45.27

a
 

(0.000) 

11.102 

(0.149) 

4.215 

(0.040) 

0.050 

(0.112) 
0.287 0.511 1 

KEN 57.60
a

(0.001) 

27.93
b

 

(0.027) 

8.229 
(0.234) 

29.67
a

 

(0.015) 

19.699
b

 

(0.045) 

8.229 
(0.234) 

-0.726
a

 

(0.214) 
0.521 0.635 2 

MUS 71.85
a

 

(0.000) 

29.74
b

 

(0.016) 

9.996 

(0.127) 
42.12

a
 

(0.000) 

19.740
b

 

(0.044) 

9.996 

(0.127) 

-0.068 

(0.089) 
0.359 0.287 2 

MCO 48.61
a

 

(0.012) 

21.712 

(0.151) 

7.597 

(0.286) 
26.898

b
 

(0.036) 

14.115 

(0.247) 

7.597 

(0.286) 
-0.726

a
 

(0.214) 
0.614 0.582 2 

NA
M 

306.3
a

 

(0.000) 

23.381 
(0.099) 

5.937 
(0.468) 

282.9
a

 

(0.000) 

17.445 
(0.094) 

5.937 
(0.468) 

0.078 
(0.103) 

0.501 0.375 2 

ZAF 69.27
a

 

(0.000) 

24.146 

0.081 

8.938 

0.184 
45.12

a
 

0.000 

15.209 

0.183 

8.938 

0.184 

0.090 

(0.143) 
0.122 0.639 2 

SWZ 80.11
a

 

(0.000) 

35.75

a
 

(0.002) 

15.675

b
 

(0.014) 

44.36
a

 

(0.000) 

20.072
b

 

(0.040) 

15.675
b

 

(0.014) 

0.010 

(0.078) 
0.281 0.347 2 

TUN 62.65
a

 

(0.000) 

23.870 
(0.087) 

7.774 
(0.271) 

38.78
a

 

(0.001) 

16.096 
(0.141) 

7.774 
(0.271) 

0.006 
(0.047) 

0.446 0.524 2 

ZWE 67.53
a

 

(0.000) 

28.73
b

 

(0.021) 

11.538 

(0.073) 
38.80

a
 

(0.001) 

17.191 

(0.101) 

11.538 

(0.073) 

-0.136 

(0.190) 
0.720 0.197 2 

Note: The country mnemonics are: CIV=Cote d‟Ivoire, EGY=Egypt, GHA= Ghana, KEN=Kenya, 

MUS=Mauritius, MCO=Morocco, NAM=Namibia, ZAF=South Africa, SWZ=Swaziland, TUN=Tunisia, 

ZWE=Zimbabwe. Figures within parenthesis (.) are p-values under H0: 0r 1r  and 2r . For the 

loading factors   figures within the parenthesis (.) are standard errors. LM (3) reports p-values of the 

third order LM test of the null of no serial correlation in VAR residuals. The column NOR reports p-values 

of Bera-Jarque normality tests of VAR residuals, Chi-squares distributed. The column LAG reports the 

VAR lag lengths used. Subscripts a, b, and c indicate significance at 1%, 5%, and 10% respectively.     

 

Section A of Table 5 reports the estimated co-integrating vectors. The elasticity of PCO with 

respect to FBK is positive and significant for Kenya, Mauritius, Tunisia, and Zimbabwe; and 

negative and significant for Cote d‟Ivoire, Ghana, Morocco, South Africa, and Swaziland. Large 

panel studies, which do not account for cross-country parameter heterogeneity, estimate the 

contribution of capital stock within the range of -0.012 to 1.885. The average point estimate (-5.575) 

is on the higher side and country-specific parameters exhibit heterogeneity. 
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Financial structure significantly affects per capita output for all but two countries Mauritius 

and Kenya. The sign and significance of coefficients show that the market-based structure appears 

conductive to South Africa, Zimbabwe, Swaziland, Tunisia, and Ghana whereas the bank-based 

structure appears conductive to Cote d‟Ivoire, Morocco, Egypt, Namibia, Mauritius, and Kenya in 

explaining the short run per capita output. Overall, we find significant effects of financial structure 

on short-run per capita output in the majority of cases examined (82%).  

Table 5. Normalized co-integrating coefficients (standard error in parentheses) 

Section A: time series, country by country(11 countries) 

 
Cote d‟Ivoire Egypt Ghana Kenya Mauritius Morocco 

FBK 
-0.038 

(0.023) 

-0.131 

(0.006) 

-0.676 

(0.036) 

0.186 

(0.119) 

0.192 

(0.036) 

-1.145 

(0.159) 

STR 
-0.195 

(0.020) 

-0.019 

(0.003) 

0.037 

(0.006) 

-0.009 

(0.023) 

-0.002 

(0.005) 

-0.216 

(0.039) 

Section A(Continue): time series, country by country Section B 

 
South Africa Namibia Swaziland Tunisia Zimbabwe Panel Results 

FBK 
-1.746 

(0.162) 

1.885 

(0.000) 

-0.115 

(0.014) 

0.012 

(0.015) 

0.114 

(0.041) 

-5.575 

(0.297) 

STR 
0.541 

(0.060) 

-0.163 

(0.000) 

0.016 

(0.003) 

0.033 

(0.002) 

0.291 

(0.031) 

0.445 

(0.101) 

Note: PCO = log of real GDP per capita; FBK = log of per capita real physical capital stock; and 

STR = log (MC/BLR). Figures within parenthesis () are standard errors. 

Further analysis of the results reveal that market based structure is more growth promoting than 

bank based structure. This is asserted by the fact that (i) both of the countries - Mauritius and Kenya 

- where the structure is of no consequence are from bank based structure (ii) the structure effect of 

South Africa outperforms the structure of the whole bank based economies (iii) the positively 

signed large coefficient (0.541) of South Africa alone is sufficient to turn the overall coefficients for 

the panel into positive (0.445). However, in Table 1, comparing the development of structure 

between the first 5 years and the last 5 years, we find that the structure has undergone more changes 

in terms of amplitude for bank based economies than market based economies. For bank based 

economies, this amplitude varies from 0.32 point for Mauritius to 12.62 points for Cote d‟Ivoire 

whereas for market based economies, it varies from -0.23 point for Swaziland to 2.12 points for 

Zimbabwe. Except the case of Namibia, this amplitude has a positive correlation with the 

coefficient  2a of the structure for bank based economies. This implies that, as long as bank based 

countries consolidate their equity market capitalization over time, the effect of their structure in the 

contribution of output grows higher. In doing so, the structure of some bank based economies will 

affect per capita output with approximately the same degree like the structure of South Africa.  

Empirically, South Africa is known as a developped market based structure because of the 

efficiency of its structure. In our paper, this is proved by its annual average growth structure of 105% 

and its structure coefficient ( 541.02 a ). So, the structure of South Africa takes advance in the 

coefficient not because of the type of its market based structure but because of its structure 

efficiency. Moreover, except South Africa, there is not substantial difference of coefficient  2a
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among the whole remaining countries of the sample. Thus, the emphasis is on the creation of better 

functioning banks and markets rather than on the type of financial structure. Neither banks nor 

markets matter; what matters for economic growth is the efficiency in the provision of services.  

In section B of Table 5 we report the panel, „between-dimension‟, estimates of the elasticity of 

LYP with respect to LKP and STR. Larsson et al. (2001) discuss the computations of these panel 

estimates under the Johansen approach. Essentially, the „between-dimension‟ panel parameters are 

the mean of the country-specific parameters. Our panel-based results corroborate our time series 

findings: financial structure appears significant for this panel of sample countries. This is in contrast 

to the findings of Levine (2002) and Beck and Levine (2002).  

The positively signed large coefficient (0.541) of South Africa alone is sufficient to turn the 

overall coefficient for the panel into positive (0.445). All the existing panel tests suffer from this 

typical caveat – results of one or few countries dominate the whole panel – and one of the 

contributions of our results is that they bring this issue to focus
3
. This further lends support to our 

preference to country-by-country (time series-based) results. In fact, the co-integration based 

„between-dimension‟ panel test which we implement is a statistically superior test than that 

implemented by Levine (op. cit.) and Beck and Levine (op. cit.). This is because the 

„between-dimension‟ approach allows for the cross-country heterogeneity, whereas the approach of 

Levin (2002) and Beck and Levin (2002) do not. This difference in empirical approach may explain 

the differences in the two sets of results. 

5. Conclusion 

By using time series data and methods, along with the Dynamic Heterogeneous Panel approach, 

we avoid the domination of the South Africa‟s structure effect on the whole panel.  

In short run, the market based structure seemed to be more growth promoting than bank based 

structure. This is mainly expressed by the contribution of the South Africa market based structure. 

Still, this record from South Africa is not due to the nature of its financial structure, rather the 

efficiency of the structure. If the remaining economies improve the efficiency in the provision of 

services and in long term, the contribution of the structure in the growth will be the same whether 

the economy is market or bank structure. So, the concern of structure should be discussed on the 

structure efficiency area rather than the type of structure area. 
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