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Abstract
Despite the abundant literature on financial development and economic growth nexus, the debate
is far from settled. In this paper we create a financial development index using principal component
analysis (PCA) and use it to examine the effect of financial intermediation on economic growth
within the East African Community (EAC) using panel data over the period 1985-2017. The DOLS
and FMOLS models are estimated since they control for heterogeneity, serial correlation, small
sample bias and endogeneity in the presence of long run relationship. The results indicate that
financial intermediation has a positive and significant effect on economic performance of the EAC
countries in the long run. Among the controls, capital formation and FDI also have positive effects
on growth while the growth of the population reduces the per capita income.
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1. Introduction
The seminal work on the role of finance on growth shows that financial intermediation through
the banking channel plays an important role in economic growth (Schumpeter 1911). Additionally,
financial development may influence growth and reduce poverty through the Mckinnon (1973)
“conduit effect” savings mobilization boots investment. In spite of the importance that
policymakers attach on the role of finance on economic growth, to date there is no consensus in
the literature on the reverse causality.
There are four dominant hypotheses. The supply-leading hypothesis suggests that financial
intermediaries help mobilize savings for investments, attracting foreign investments and allow
better capital allocation between competing entrepreneurs which in turn stimulates growth (Badun,
2009). Moreover, financial intermediaries enhance efficient resource allocation by lowering
information asymmetries and transactions costs which further lead to technological progress and
long-run growth (Bencivenga and Smith 1991; King, Levine 1993; Levine 2005). The demandfollowing hypothesis pioneered by Robinson (1952) states that the financial sector follows
economic growth. The third hypothesis assumes that there is a bi-directional or mutual causality
between finance and growth while the last hypothesis advanced by Lucas (1988) suggests that
there is no relationship between finance and economic growth.
The financial sector of the EAC countries1 i.e Kenya, Uganda, Rwanda, Burundi and Tanzania are
bank dominated with Kenya having the large number of commercial banks. While Kenya is known
as having a strong financial sector by the standards of developing countries, Tanzania, Rwanda
and Uganda are experiencing remarkable growth in their financial sector and Burundi is coming
up though its growth is low compared to its counterparts. This can be observed using the share of
the domestic credit to the private sector as a share of GDP in figure 1:
Figure 1 shows that financial depth, has been increasing from 2010 where it was 16.59% of the
GDP, it increased up to 20.07% in 2016 for the period after the global financial crisis. Allen et al.
(2010) noted that the financial development in SSA is still lower not only in comparison with
developed countries but also with respect to other developing countries.
One of the strategic goals of the EAC is to attain the Financial Sector Development and
Regionalization Project (FSDRP) with the objective of achieving a single market for financial
services in the community (EAC, 2017). Most studies on the EAC, however, focus at country level
(Odhiambo, 2008; Onuonga, 2014, Chuku and Ndanshau, 2016; Gisanabagabo and Ngalawa,
2017). On the other hand, results of the studies that examined finance-growth nexus are very
mixed. While some find no effect or even negative effect on the financial sector on growth (Ang
and McKibbin, 2005; Odhiambo, 2008) others find a positive effect (Matei, 2014; Caporale et al.,
2009). Results may also be country specific (Kar, Nazlıoğlu and Ağır ,2011). Thus, the effect of
finance on growth remains a chicken-egg in the literature.

1

Even though South Soudan is now a member of EAC now, it has not been included due to data limitations
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Figure 1: Domestic credit to the private sector as a share of GDP in the EAC
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Source: Author’s computation from the World Development Indicators (WDI).
A potential reason that could be explaining non-convergence of results is explained by Adu,
Marbuah and Mensah (2013) who indicated that the effect of finance on growth results differ due
to high sensitivity of proxies used to capture the financial sector. Thus, we use the Principal
Component Analysis (PCA) to construct a financial intermediation index. This index helps us to
examine the finance-growth interlinkage by combining several proxies of financial sector
development to obtain a composite index. This approach has not been applied before on the EAC
countries. The PCA enables to avoid the problem of multicollinearity by constructing one index
since financial intermediary indicators tend to display same information about the financial market
(Ang and McKibbin, 2005). Using data from 1985 to 2017, we estimate the Dynamic Ordinary
Least Squares (DOLS) and the Fully Modified Ordinary Least Squares (FMOLS) which are
models that suitably fit panel data with long time dimension and more importantly correct for
heterogeneity and serial correlation together with endogeneity (Stock and Watson, 1993; Pedroni,
2001).
The remainder of the paper is organized as follows: section 2 reviews the literature. The
methodology, estimation procedure and data issues are presented in section 3 while results are
presented and discussed in section 4. Concluding remarks are given in section 5.

167

African Journal of Economic Review, Volume VII, Issue 2, July 2019

2. Literature review
Both theoretical and empirical literature are rich and wide on the link between financial
intermediation2 and economic growth. It is believed that financial intermediation generally
influences economic performance by mobilizing savings from lenders and transforming them into
productive investments for borrowers by reducing not only transaction costs but also asymmetric
information. The most influential studies supporting the view that financial intermediation causes
economic growth are to be found in the works of Benchivenga and Smith (1991), Levine (1997),
King and Levine (1993) Levine and Zervos (1998), Rajan and Zingales (1996), Beck and Levine
(2004) among others.
Other studies have been conducted and supported the same view. Seven and Yetikner (2016)
examined the link between banks, stock markets and growth by grouping countries by their income
levels and using the system-GMM estimation. They found that; the development of the banking
sector is positively correlated with economic growth in low and middle-income countries while
the effect is surprisingly negative for high income countries. Secondly, they found that stock
markets are positively correlated with growth in middle and high-income countries. The positive
effect of banks on growth is equally supported by Onder and Ozyildirim (2010). They examine the
effectiveness of banks on economic growth in Turkey and find that credits provided by private
banks (as a measure of financial depth) impact positively the per capita GDP in Turkey both in
developed and undeveloped Turkish provinces and played a key role in reducing poverty.
Apergis et al. (2007) used panel data for 15 OECD countries and 50 other Non-OECD countries.
They use liquid liabilities, bank credit and private credit to measure the financial sector
development. Using panel cointegration estimation, they found that the effect of financial
intermediation on growth is highly significant in Non-OECD countries that are less developed as
compared to OECD countries. This might suggest that the lesser a given country is developed the
higher the effect of financial intermediation on growth.
Due to inconclusive insights from finance-nexus causality, Matei (2014) examined whether a bidirectional causality existed for 16 European Union (EU) countries and 10 Non-EU emerging
countries using quarterly data over 2002-2012 period. The author used the vector error correction
models (VECM) and found that the effect of financial intermediation on economic growth was
greater than the effect of economic growth on financial intermediation. On the same veil, a study
by Caporale et al. (2009) also found that the granger causality test between financial development
and growth was unidirectional with finance causing growth using data from new European Union
(EU) members.
Though channels through which financial intermediation affects growth are well discussed in the
literature, one should be very careful in assuming that financial development causes economic
growth. Ang and McKibbin (2005) using data from Malaysia for the period of 1960-2001 and a
PCA to construct a financial development index found that unlike most of the existing empirical
findings it is indeed the financial sector that deepens due to growth implying that where enterprise
leads, finance follows. Hence supporting Robinson’s view.
2

It is important to note that in this study, financial intermediation and financial development are used
interchangeably since they both show how financial sector affects economic growth.
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In Africa, studies have been conducted on the same matter. Allen and Ndikumana (2000) examined
financial intermediation and economic growth in Southern Africa region. They found that financial
development through liquid liabilities was strongly correlated with the GDP per capita growth
while bank credit and credit to the private sector were not good determinants of growth as measures
of financial development. Agbetsiafa (2004) using data of 8 Sub-Saharan countries found that there
is cointegration between financial development and growth thus implying long run relationship
between the two. However, applying the causality test, the results indicated that for two countries
(ie Ivory Coast and Kenya) finance was not causing growth. Another study conducted in Africa
is in the West African region where Agbélénko and Kibet (2015) found that well-functioning
financial sector would improve economic growth. They use a dynamic GMM estimation and
measure the size of the financial sector by the credit to the private sector while controlling for trade
openness, inflation, education and FDI. However, their results are subject to the Nickell bias since
the setting of the Arrelano Bond (1991) requires very large cross sections units and small time
period which is not the case in their study.
Results from country level analysis are very heterogenous. For example, in the case of Kenya,
Kagochi (2013) using an autoregressive distributed lag (ARDL) bounds finds that only liquid
liabilities as a measure of financial development leads to growth in Kenya while other measures
like private and domestic credits do not affect economic growth. On the other hand, Odhiambo
(2008) uses the Johansen-Juselius cointegration method and error correction model (ECM) and
finds that the causality between financial development and growth in Kenya is a unidirectional
causality that comes from growth to finance. Furthermore, Onuonga (2014) uses the ARDL bounds
together with Vector Error Correction Model (VECM) approach and measures the financial sector
development by the domestic credit to the private sector and broad money. The author finds that
there is a bi-directional causality between financial depth and economic growth.
These three selected papers from Kenya show how studies on finance-growth nexus can be very
contradictory. One can note that the three studies support three different theories. This would lead
to the conclusion that results may be very dependent on the methodological and econometric
approaches adopted to analyze the finance-growth nexus. This point of view can be emphasized
given another study conducted on 10 SSA countries by Akinlo and Egbetunde (2010) that used the
Vector Error Correction Model (VECM) which revealed that in those countries, finance-growth
nexus causality differed. In Kenya for example they found a bi-directional causality, in Gabon
financial depth granger caused growth while in Zambia it was the contrary.
Generally, most of existing literature assert a unidirectional causality between financial
development and growth in favor of the former. However, however, some studies have found
unidirectional causality in favor of growth. This is because, these studies are subject to the types
of data they use, the choice of proxies to measure financial depth as emphasized by Adu, Marbuah
and Mensah (2013) and the econometric approach. Also, different measurements of financial
intermediation may have affected different findings in the context of SSA.
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3. Data and methodology
3.1 Theoretical framework
Financial intermediaries mediate providers and users of financial capital. They play a key role in
an economy by linking parties with excess capital with those in need of funds. Traditionally,
financial intermediation aims at reducing transaction costs and information asymmetry (Allen and
Santomero, 1998). By doing so, financial intermediaries mobilize savings for investments, manage
risks, influence allocation of resources promote innovation. Hence, the working of financial
intermediaries may alter with the long run growth in an endogenous growth model (Levine, Loayza
and Beck, 2000).
The relation between finance and growth can be traced from an endogenous growth model derived
from the AK model framework developed by Pagano (1993) where the aggregate output (𝑌𝑡 ) is a
linear function of the aggregate capital stock (𝐾𝑡 ):
𝑌𝑡 = 𝐴𝐾𝑡 …………………………………………………………………………………… (1)
Where each firm faces a technology (𝐴) with constant returns to scale but with an increasing
function for productivity of the aggregate capital stock 𝐾𝑡 . 𝐾𝑡 being a composite of both physical
and human capital.
For ease of computation, we assume a stationary population and that only one good is produced in
an economy and that good can be invested or consumed. If invested, it can depreciate per period
at a rate δ. Hence, gross investment equals:
𝐼𝑡= 𝐾𝑡+1 − (1 − 𝛿)𝐾𝑡 …………………………………………………………………………… (2)
In a closed economy, gross savings should be equal to gross investments. However, in the model
developed by Pagano (1993), there is a loss of a proportion 1-𝜙 on the flow of savings that is due
to financial intermediation so that at the equilibrium we have:
𝜙𝑆𝑡 = 𝐼𝑡 ………………………………………………………………………………………. (3)
Using equation (2) the steady state growth rate can be written as follows:
𝐼

𝑔 = 𝐴 𝑌 − 𝛿…………………………………………………………………………….………. (4)
𝑔 = 𝐴𝜙𝑠 − 𝛿…………………………………………………………………………………… (5)
Where, 𝑔 is the economic growth and 𝑠 is the saving rate obtained from S over Y.
Therefore, financial intermediation can affect economic growth in three possible ways. It can
increase 𝜙 the amount of savings channeled to investments, it can increase 𝐴 the marginal
productivity of capital and finally can increase the private saving through 𝑠. By assuming zero
depreciation rate (𝛿 = 0) we obtain the Pagano endogenous growth model given by:
𝑔 = 𝐴𝜙𝑠 ………………………………………………………………………………………. (6)
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3.2 Model specification
We assume that economic growth is a function of financial intermediation:
𝐺𝑟𝑜𝑤𝑡ℎ = 𝑓(𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑖𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑖𝑜𝑛)………………………………………………… (7)
However, there are other factors that also affect growth. Hence the empirical model that is
estimated can be stated as follows:
𝑙𝑛𝑦𝑖𝑡 = 𝛽0 + 𝛽1 𝐹𝐼_𝐼𝑛𝑑𝑒𝑥𝑖𝑡 + 𝛽2 𝑙𝑛𝐹𝐷𝐼𝑖𝑡 + 𝛽3 𝑇𝑟𝑎𝑑𝑒𝑖𝑡 + 𝛽4 𝑙𝑛𝐶𝑎𝑝𝑓𝑜𝑟𝑚 𝑖𝑡 + 𝛽5 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖𝑡 +
𝛽6 𝑃𝑜𝑝𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑡 + 𝑢𝑖𝑡 ……………………………………………………. (8)
Where, 𝑦𝑖𝑡 is logarithm of the GDP per capita in the USD dollars constant for the year 2010,
𝑙𝑛𝐹𝐼_𝐼𝑛𝑑𝑒𝑥𝑖𝑡 is the financial intermediation index, 𝑙𝑛𝐹𝐷𝐼𝑖𝑡 is the logarithm of the Foreign Direct
Investments inflows in USD dollars, 𝑇𝑟𝑎𝑑𝑒𝑖𝑡 is trade openness which is the sum of the exports
and imports of goods and services divided by the GDP, 𝑙𝑛𝐶𝑎𝑝𝑓𝑜𝑟𝑚 𝑖𝑡 is the logarithm of the gross
capital formation in USD dollars, 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖𝑡 is the inflation rate and finally 𝑃𝑜𝑝𝑔𝑟𝑜𝑤𝑡ℎ 𝑖𝑡 is the
rate of the growth of the population. The subscripts i and t denote the individual country and the
time period respectively. Gross capital formation is used to proxy physical capital, population
growth is used to capture labor, inflation is used as a proxy for macroeconomic stability while
trade openness captures external shocks.
Inflation adversely affects output growth by the reducing the ability of the private sector to perform
efficiently. Smyth (1994) found that inflation has a negative and significant effect on productivity
growth while Sarel (1996) found that the effect of inflation on growth was non-linear. Thus, at a
certain threshold it may be slightly positive or insignificant but after that threshold level the effect
becomes significantly negative. Hence, we expect that inflation would have an insignificant or
negative effect on growth in the long run for the EAC. The effect of liberalizing trade, captured
by trade openness, is expected to have a positive effect on growth. empirically, however, it has
different outcomes. Dowrick and Golley (2004) indicate that less developed countries get little
benefit by engaging in free trade at the global level due to low level of productivity and Yanikkaya
(2003) finds that trade barriers are positively correlated with growth in developing countries.
Alfaro et al. (2000) investigate how FDI is beneficial to economic growth and the role played the
local financial markets. They indicate that not only FDI has a positive effect on growth especially
with the transfer on technology (Borensztein, De Gregorio, Lee, 1998), but also local financial
markets play an important role in attracting FDI. Therefore, we expect FDI to have a positive effect
on growth as capital formation or developing countries since through investment in physical capital
improves per capita growth (Oketch, 2006).
3.2 Econometric approach
We test for unit roots using the Im, Pesaran and Shin (IPS) test and the Levin, Lin and Chu (LLC)
test (Levin, Lin and Chu, 2002 and Im, Pesaran and Shin, 2003). The existence of cointegration is
tested using the Kao and the Johansen Fisher panel cointegration tests. While the Kao test is a
residual based test for cointegration based on the Engle-granger approach, the Johansen Fisher test
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reports the Johansen’s cointegration trace test and maximum eigenvalue test for different
individual cross-section units and the MacKinnon-Haug-Michelis p-values (MacKinnon, Haug,
and Michelis, 1999 and Kao, 1999). The null hypothesis in both tests is no cointegration. In case,
it is rejected, the alternative hypothesis of the presence of cointegrating relationships in the model
holds.
The Kao test is estimated in two steps. In the first step, the pooled model is estimated and then
the residuals are obtained. Run the following auxiliary regression based on the residuals from
Step 1 and construct appropriate test statistics
pi

eit  i ei ,t 1    ij ei ,t  j  vit ………………………………………………………….… (9)
j 1

The tests statistics derived by Kao are asymptotically distributed as N(0,1).
While using macro panels, that is, panel with long time period dimension, it is possible that
variables in the model exhibit long run relationships. If this is the case, then the OLS estimates are
biased because of serial correlation, heterogeneity and potential non-exogeneity of regressors. In
this case, the OLS estimates may not be efficient for small sample bias (Pedroni, 2001). Alternative
models to the OLS estimation technique have been proposed by Phillips and Hansen (1990) for
the FMOLS and Stock and Watson (1993) for the DOLS. Both DOLS and FMOLS are usually
preferred to the OLS estimator because they yield consistent and asymptotically efficient estimates
by considering the small sample bias and endogeneity bias by taking the leads and lags of the firstdifferenced regressors (Kao and Chiang, 1999). However, the parametric DOLS is preferred to the
non-parametric FMOLS because the FMOLS imposes additional requirements that all variables
should be integrated of the order 1, that is, I(1) and that the regressors themselves should not be
cointegrated. These estimators have been used in studies that examined the effect of financial
development on growth (Falahaty and Hook, 2013; Sehrawat et al., 2014; Abubakar et al., 2015
and Stojkoski et al., 2017).
According to Kao and Chiang (1999), the DOLS estimator for heterogenous panels is formalized
as follows:
′

𝑞

𝑖
𝑦 ∗ 𝑖𝑡 = 𝛼𝑖 + 𝑥 ∗ 𝑖𝑡 𝛽 + ∑𝑗=−𝑞
𝑐 ∆𝑥 ∗ 𝑖𝑡+𝑗 + 𝑣 ∗ 𝑖𝑡 …………………………….………………. (10)
𝑖 𝑖𝑗

Where,𝑦 ∗ 𝑖𝑡 is the dependent variable, 𝛼𝑖 are the intercepts, 𝛽 is a 𝑘 × 1 vector of slope
parameters, is the set of regressors which is cointegrated with 𝑦 ∗ 𝑖𝑡 . 𝑢𝑖𝑡 is the error term that is
assumed to be stationary such that:
𝑞

𝑖
𝑢𝑖𝑡 = ∑𝑗=−𝑞
𝑐 ɛ
+ 𝑣 ∗ 𝑖𝑡 …………………………………………………………..……… (11)
𝑖 𝑖𝑗 𝑖𝑡+𝑗
𝑣 ∗ 𝑖𝑡 is stationary 𝑣 ∗ 𝑖𝑡 and ɛ𝑖𝑡 are uncorrelated not only contemporaneously but also in all lags and
leads.
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3.4 Measurement of variables
Measuring financial development has been a huge subject of discussion in the literature with two
approaches being adopted; the banking sector-based approach and the stock market-based
approach. Early studies mainly focus on the banking sector. For example, King and Levine (1993)
measure financial development by liquid liabilities on a sample of 80 countries. However, this
measure does not tell whether the liabilities are those of the central bank, commercial banks or
other financial intermediaries. Afterwards, Levine et al. (2000) uses credit to the private sector
which is an improvement in measurement indeed but, consequently, omits credit to the public
sector. Roughly, each measure used by most studies has its advantages and shortcomings. Levine
and Zervos (1998), Beck and Levine (2002) and most of recent studies include measures of stock
markets in their models.
Arestis et al. (2000) finds that both stock markets and banks affect growth, but the effects of banks
were more powerful. Though it is not a sufficient reason not to consider stock markets in measuring
the financial depth due to recent advancement in the literature advocating for the inclusion of the
stock markets when measuring the financial sector depth; lack of data on stock markets in EAC
for most of the years under examination limits its use in this study. The only stock market
development proxy available is the shares of the listed companies in the GDP but only for Kenya.
Hence in the measurement of the financial development, stock market development is not used for
the EAC countries. There has been debate on good measures of the banking sector development.
Even the most used in the literature such as broad money (M2), domestic credit provided by the
financial sector and the domestic credit to the private sector by banks; have been criticized.
Therefore, there is no consensus on the best measure of the banking sector development. Moreover,
taking just one variable into account to measure effect of financial development on growth does
not give reliable estimates since a single proxy does not capture the effect of the whole financial
sector (Ang and McKibbin, 2005).
Recent improvements in the field of financial development suggest the use of the Principle
Component Analysis (PCA) which requires to form a financial development index using as many
measures as possible (Ang and McKibbin, 2005; Seven and Yetkiner, 2016). This approach is
adopted in this study. PCA captures the effect of each financial sector development proxy in one
variable which shows the effect of the whole financial sector in its variability. The intuition is that
each proxy brings an extra information not contained in the other and hence a better measure. In
this study we use broad money (M2), domestic credit provided by the financial sector and the
domestic credit to the private sector to construct the financial development index. Moreover, the
financial development index obtained using the PCA approach presents some econometric
advantages. First, the use of the index overcomes the problem of multicollinearity and overparametrization that would otherwise have arisen if the three adopted measures of financial
development were to be used separately in the same regression model (Stock and Watson,2002).

3.5 Data
The data used in this study is obtained from the World Bank’s World Development Indicators
(WDI) database. We obtain the data for all the 5 countries of the EAC for the period 1985 to 2017.
This data constitutes a panel of 5 countries which are Burundi, Kenya, Rwanda, Tanzania and
Uganda. This study also controls for other factors that are largely used in growth models such as
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FDI, trade openness, inflation, capital formation and population growth. Though there is no
consensus on the variables to use to measure the financial development sector, the most commonly
used in the literature are domestic credit provided by the financial sector, domestic credit to the
private sector and broad money (M2). We do not, however, incorporate the stock markets
variables. This is because stock markets in developing countries are not developed compared to
those of developed countries and this is seen even by the lack of data on stock market development.

4. Empirical findings and discussions
Table 1 indicates that the measures of financial development are highly and significantly correlated
which means that they may contain similar information hence, the rationale of using an index.
Table 1: Correlation matrix of measures of financial development.
Domestic Credit
Broad Money
Private Sector
Domestic Credit
1.0000
Broad Money
0.8186***
1.0000
Private Sector
0.7847***
0.8572***
1.0000
*** p<0.01
Table 2 shows how the financial intermediation index is computed. The first component explains
88.02% of the changes of the standardized variance. Therefore, it is the best measure of the
financial development since other components clearly have relatively very low variations in
percentage. Component 2 explains 7.39% while Component 3 explains 4.59% of the variation.
Table 2: Principal component analysis for financial development (FD) index
PCA1
PCA2
PCA3
Eigen values
2.7224
0.221551
0.137819
% of variation
0.8802
0.0739
0.0459
Cumulative %
0.8802
0.9541
1.0000
Variable
Privatesector
Domesticcredit
BroadMoney

Vector1
0.5778
0.5685
0.5856

Vector2
-0.5623
0.7973
-0.2192

Vector3
0.5915
0.2026
-0.7804

In order to make the estimates more reliable, we include control variables in the regression. we
only use four controls that have been widely used in growth models. We include the inflation rate
measured as the change in the consumer price index. According to Fischer (1993), in the presence
of inflation, investments tend to reduce, productivity growth reduces and therefore growth equally
reduces. Trade openness, population growth and gross capital formation are included.
Table 3 presents the summary statistics. We establish that the average GDP per capita for the time
of the study is 534.3147 USD dollars for the EAC countries while the average growth rate of the
population is 2.82%. The EAC countries experienced a two digits inflation rate of around 15% on
average. The average amount of FDI inflows was 273 million of USD dollars while the capital
formation was 2.65 billion of USD dollars on average for the same period.
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Table 3: Summary statistics
Variables
Obs.
GDP Per capita
162
FI Index
FDI
Capital formation
Inflation
Population
Trade

162
162
162
162
162
162

Mean
534.3147

Std. Dev
251.7514

Min
204.7320

Max
1169.340

0.010608
273000000
2650000000
14.9616
2.8220
0.4236

1.638171
1.638171
3530000000
28.0487
1.5184
0.1164

-2.3676
-5900000
24000000
-2.4059
-6.1848
0.1968

4.3715
2100000000
15000000000
200.0260
7.9178
0.7285

The results of the tests for unit roots are presented in table 4. We use two to ensure that the order
of integration that they indicate is valid for homogenous and heterogenous panels. The results
indicate that the log of GDP per capita, FI index, log of FDI, trade openness and the log of capital
formation are integrated of order 1, that is, they are stationary after the first difference.
Table 4: Unit root tests
Variable
Log GDP per capita
FI Index
Log FDI
Population
Trade
Inflation
Log capital formation

IPS
Level First difference
3.2227
-4.9047 ***
0.8425
-8.4404 ***
-1.1076
-11.3172***
-9.6188 ***
-0.2305
-7.8694***
-3.3206***
2.3680
-4.9466***
*** p<0.01, ** p<0.05, * p<0.1

LLC
Level
First difference
0.2782
-4.1303 ***
0.1294
-7.0974***
-1.7357**
-10.2921***
-4.3595***
-0.2126
-6.6170 ***
-3.1849***
0.6171
-4.3126 ***

Source: Author’s computation
The null hypothesis of no cointegration is rejected and we conclude that the variables in the model
are cointegrated and hence acknowledged the presence of a long run relationship. The
cointegration tests are presented in Tables 5 and 6.
Table 5: Kao Residual Cointegration test
ADF

t-Statistic
1.516986

Residual variance
HAC variance

0.002748
0.002472

Prob.
0.0646

Hence, there is a long run relationship between economic growth and the variables used as
regressors in the model. More specifically, there is evidence of the existence of a long run
relationship between financial intermediation and the per capita income for EAC countries for the
period of 1985-2017. The p value for the Kao test is significant at 10% level which allows us the
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rejection of the null hypothesis of no cointegration. On the other hand, the Johansen Fisher panel
cointegration test also has p values that are significant at 5% level and which indicate the presence
of more than one cointegrating relationships.
Table 6: Johansen Fisher panel cointegration test
Hypothesized
No. of CE(s)

Fisher Stat.*
(from trace test)

Prob.

Fisher Stat.*
(from max-eigen test)

Prob.

None
At most 1
At most 2
At most 3
At most 4
At most 5
At most 6

283.0
178.6
105.0
66.61
40.33
22.59
20.20

0.0000
0.0000
0.0000
0.0000
0.0000
0.0124
0.0274

253.3
89.66
45.90
33.82
27.91
17.74
20.20

0.0000
0.0000
0.0000
0.0002
0.0019
0.0594
0.0274

The estimation results of the DOLS and the FMOLS models are presented in table 7. Even though
both the DOLS and the FMOLS results are presented, the interpretation and discussion are only
based on the DOLS estimation results 3. The results indicate that financial intermediation has a
positive and significant effect on economic growth. The coefficient of the FI index is positive and
highly significant at 1 % level. An increase of 1% in the index of financial intermediation is
expected to increase the per capita income by 0.0818%. This is a largely shared finding in empirical
literature as it has been indicated that better working intermediaries have positive effects on growth
(Zhang et al., 2012; Loayza and Romain Rancière, 2004). Most studies that cover developing
countries also found similar results (Ahmed and Wahid, 2011; Falahaty and Hook, 2013 and
Agbélénko and Kibet, 2015). Seven and Yetkiner (2016) found that the positive effect of financial
depth on the economic growth of developing countries was less pronounced for the stock markets.
Therefore, EAC countries should improve on policies that would strengthen the financial sector
and financial intermediaries. Among such measures includes improving the legislation that govern
the financial markets.
The explanation for the positive correlation between financial intermediation and growth is to be
found in the specific relation of the variables that form the index of financial intermediation and
growth. For instance, increasing the share of the domestic credit that goes to the private sector,
would have significant positive effect on income per capita in the EAC. This may be explained by
the fact that the private sector tends to use more efficiently funds borrowed from financial
intermediaries. On the other hand, since banks allow better capital allocation, banks in the EAC
play an important role in increasing efficient use of capital in the EAC and hence economic growth.
Table 7: Estimation results
VARIABLES

(1)
DOLS

3

(2)
FMOLS

FMOLS estimates may be biased if there is a cointegrating relationship among the regressors. It also imposes all
the variables to be I (1) which is not the case in our study.

176

African Journal of Economic Review, Volume VII, Issue 2, July 2019

FI Index
Logfdi
logCapform
Trade
Inflation
Population
Constant

Observations
R-squared

0.0818***
(0.0267)
0.0410**
(0.0198)
0.153***
(0.0445)
0.00168
(0.00115)
-0.00131
(0.00126)
-0.0694**
(0.0349)
2.376***
(0.637)
162
0.812
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

0.0799***
(0.0108)
0.0275***
(0.00624)
0.172***
(0.0152)
0.000963**
(0.000381)
-0.00136***
(0.000470)
-0.0197**
(0.00880)
2.110***
(0.240)
162
0.367

However, FI index is not the only variable that has an impact on economic growth in the long run.
The study also finds that FDI is positively correlated with growth in the long run. The coefficient
of FDI is positive and significant at 5% level. 1% increase in the volume of FDI increases the
economic growth by 0.041%. The positive effect of FDI on the growth of EAC countries is justified
by the fact that there is need for funds in developing countries to boost investment and income
growth (Nennenkamp, 2002). Conversely, better financial markets can also attract FDI (Alfaro et
al., 2000; Alfaro et al., 2004 & Azman-Saini et al., 2010). The log of the capital formation
coefficient has the highest magnitude which is 0.153%. It indicates that an increase of 1% in the
volume of physical capital invested increases the per capita income of EAC countries in the long
run by 0.153%. Even though it has a positive effect on economic growth, trade openness has been
found insignificant while inflation has a negative but insignificant effect on growth in the long run.
The growth of the population reduces the per capita income significantly. The results indicate that
1% increase in the growth of the population, reduces the per capita income by 0.0694%. The
coefficient is significant at 5% level.
4. Conclusion
The study examines the effect of financial intermediation on economic growth of EAC countries
composed by Burundi, Kenya, Rwanda, Tanzania and Uganda using panel ARDL model for the
period of 1985 to 2017. We construct an index of financial intermediation which captures proxies
for the development of the banking sector using the principle component analysis. The domestic
credit to the private sector, broad money and domestic credit provided by the financial sector were
used to form the index through the Principal Component Analysis (PCA). The Kao and Johansen
cointegration tests were performed and indicated the presence of long run relationships. Given that
the OLS estimation technique yields biased and inconsistent estimates in the presence of long run
relationship for heterogenous panels, the FMOLS and the DOLS were estimated and we found that
financial intermediation has a positive and significant effect on economic growth of the EAC
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countries. Policies that aim to improve financial markets working in general and financial
intermediation should be implemented so as to boost economic growth of EAC countries in the
long run. Gross capital formation and FDI equally have positive and significant effects on
economic performance of the EAC countries. While trade openness and inflation are not found to
be significant, the growth of the population significantly reduces economic growth.
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