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Financial development and growth: Evidence
from Bayesian Modelling

Ferdinand Ahiakpor®*, Ralph Nordjo? and Samuel Erasmus Alnaa?

Abstract: This paper examines the nexus between financial development and
economic growth in Ghana between 1970 and 2020. The study adopted the
Bayesian Model Averaging (BMA) techniques to address issues of model uncertainty
due to many potential explanatory variables that could influence growth. The study
revealed that credit to the private sector, gross domestic savings, inflation rate,
labour force participation, current account balance and population growth as key
promoters of growth. Therefore, there is the need to address cost of doing business
and promote increased credit delivery to the private sector. The direct association
between financial development and growth indicates the need for policy makers to
implement measures such as provision of legal environment for efficient allocation
of credit to the private sector and provide the environment for the establishment of
more financial institutions to enhance the growth of the financial sector.

Subjects: Development Studies; Economics; Finance

Keywords: BMA; Economic Growth; Financial Development and Ghana

JEL Classification: C3; G2; G28

1. Introduction

Economic growth remains a central focus in economic policy formulation for centuries due to the
significant roles it plays in describing the health and direction of an economy. One of the
significant drivers of economic growth identified in the extant literature is financial development
(Cihak et al,, 2012 & Chowdhury, 2016). To deepen the role of the financial sector in the
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development of the Ghanaian economy, the government of Ghana established the Ghana
Commercial Bank (GCB) in 1953 and the Bank of Ghana (BoG) after independence to play
a critical role in the advancement of the economy. Though other financial institutions were
established after GCB and BoG, the sector was not able to effectively promote funds to the priority
areas of the economy, and by 1983, the financial sector was largely characterised by financial
shallowing and repression as this sector has a strong link with growth (McKinnon, 1973; Shaw,
1973).

To address the challenges in the financial sector, the government of Ghana in 1983 implemen-
ted the Financial Sector Adjustment Programme (FINSAP) with a key policy thrust being financial
sector liberalisation. The liberalisation of the financial sector has resulted in a considerable
increase in the number of financial institutions.

To establish the role of the financial sector in Ghana’s economic development, a plethora of
empirical studies used various indicators selected from the stock market and banking sectors as
proxies for measuring financial development (Amoah et al., 2021). A vast majority of the studies
selected private sector credit to GDP, broad money to GDP, narrow money to broad money,
currency to broad money, currency to GDP, total domestic credit to GDP, stock market capitalisa-
tion to GDP, among others. This makes the findings from the finance-growth nexus studies mixed
and sensitive depending on the proxy used.

On the nexus between growth and financial development, Uddin et al. (2013) used various
indicators such as domestic credit provided by banking sector as a percentage of GDP, domestic
credit to private sector as a percentage of GDP, money plus quasi money (M2) as a ratio of money
(M1) and with the help of principal component method (PCM) constructed financial index. Using
a Cobb-Douglas production augmented function by incorporating financial development and
simulation based on ARDL bounds testing and Gregory and Hansen’s structural break cointegration
approaches, the paper found a positive relationship between the two variables of interest. In
addition, Kar et al. (2011) used a bootstrap panel Granger causality analysis to look at the finance-
growth relationship in Asian nations from 1980 to 2007. The study found a positive association
between financial development and growth using time series analysis. Zhang et al. (2012) used
growth in money supply as proxy for financial development and discovered a positive relationship
between financial development and economic growth in their study using GMM estimators for
dynamic panel data, ARCH estimate, Granger regression and ECM model, respectively.
Furthermore, Khan et al. (2005) used total bank deposit liabilities to nominal GDP and deposit
rate as indicators for financial depth and employed an autoregressive distributed lag approach and
found that financial depth exerted a positive impact on economic growth in the long run but the
relationship was insignificant in the short run, but also had impact on growth in both the long and
the short run. Allen and Ndikumana (1998) examined the role of financial intermediaries in
fostering economic growth in Southern Africa using a variety of financial development indicators
such as domestic credit to the private sector, stock market capitalisation as well as public and
private bond market capitalisation using a growth equation; the findings revealed that there is
a link between financial development and economic growth.

The review of the empirical literature on the relationship has shown two major challenges.
Firstly, some of these studies are mainly based on the bi-variate causality test. Yet, it is now
clear that a bi-variate causality test may be very unreliable, as the introduction of a third important
variable can change both the inference and the magnitude of the estimates (Caporale & Pittis,
1997; Caporale et al., 2004; Odhiambo, 2008). Secondly, in the light of the complexity of measuring
financial development due to the selection of multiple parameters, the evidence from the litera-
ture indicates that the effect of financial development on economic growth is contingent on the
measure of financial development indicator employed (Adu, Marbuah, & Mensah, 2013). Clearly, it
is also impossible for previous studies to determine the magnitude of the impact of each indicator
of financial development on growth.
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Again, evidence from various empirical works like Amoah et al. (2021), Agrawal (2000) and Uddin
et al. (2013) among others has revealed that the relationship between financial development and
growth would depend on how financial development is measured and the model adopted. In most of
these empirical studies, variables to be included in the model are limited. With a limited number of
observations, it is inefficient or even infeasible to do inference on a single linear model that includes
several variables. In addition, in a canonical regression, problem arises when there are many
potential explanatory variables which make it difficult to determine which variables should be
included in the model and how important they are in explaining the dependent variable. These issues
raise much concern about the uncertainty of the economic model adopted in the previous studies.

Therefore, to address these problems in the literature, the study adopted the Bayesian Model
Averaging to deal with the issue of model uncertainty and large size of regressors in determining
the link and the magnitude of each indicator’s contribution to growth. This is because the BMA
approach tackles the problem by estimating models for all possible combinations of the explana-
tory variables and constructing a weighted average over all of them (Raftery et al, 1997,
Fernandez et al,, 2001).

To the best of our knowledge, there is no existing literature that uses BMA to estimate the effect
and magnitude of financial development on economic growth in Ghana. Therefore, the contribu-
tion of this paper is to fill the gap in literature by dealing with the issue of model uncertainty and
large size regressors. Finally, the findings from this study will enable policy makers to prioritise the
indicators in the financial sector to promote rapid growth.

The subsequent portions of the paper are organised as follows: The next section outlines over-
view and trends of financial development and growth, theoretical underpinning and model speci-
fication. The subsequent section presents and discusses the empirical analysis, and the final
section summarises the results and policy recommendations.

2. Overview and trends of financial development and economic growth in Ghana

In the late 1970s, the Ghanaian economy experienced a rapid economic deterioration in the form
of negative economic growth, high levels of inflation, fall in domestic savings and investment,
deficit balance of payment, high unemployment rate and negative macroeconomic indicators
among others (Data from WDI,2020).

Before the introduction of the financial reforms, the economy was characterised by both closed
and open policies during the period from independence. During the financial repressive regime,
direct control measures were adopted in the financial sector with interest rates and exchange rate
determined by the central government. Monetary policy was carried out by the Central Bank
through the implementation of instruments such as the required reserve ratio, special deposit,
credit control and moral suasion. This situation made it highly impossible for the commercial banks
to create credit for the private sector for productive investment and hence economic growth
(World Bank, 1981).

Figure 1 shows the trend of GDP growth rate vis-a-vis the broad money and the monetary sector
credit to the private sector as percentages of GDP, respectively.

During the late 1970s, most, if not all, economic indicators worsened with average growth rate
of —0.53% from 1971 to 1982 with the worse growth rate of —12.43% recorded in 1975 and the
highest growth rate of 8.47% recorded in 1978. This deteriorating performance could be attributed
to a state-controlled economy, which was characterised by stringent import controls, domestic
price controls and fixed exchange rates, to contain inflation.

However, in the early stages of the reforms, the economic growth performance of the economy
remained highly volatile. During the period 2005 to 2007, the economy was growing at an average
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Figure 1. Growth, broad money
and credit to the private sector
trends, 1970-2020.
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rate of 5.5% and this was largely attributed to the power rationing and energy shortages resulting
from the low water level in the Akosombo Dam. In 2011, the economy grew at a rate of 14.04%,
the highest Ghana had recorded since 1970-2020. This was attributed to offshore oil production
which started in the country in late 2010. However, this growth trend was not sustained; it fell to
9.3 % in 2012. This fall in the growth rate was due to the uncertainty of investors to invest in the
economy (during this particular period as the country was involved in the elections). The economy
of Ghana expanded 3.6% year-on-year in the third quarter of 2015, easing from a 3.9% growth in
the previous period and 12.2% a year earlier.

However, World Bank (2012) report had classified Ghana among the best performing countries in
Sub-Saharan Africa in terms of financial sector reform policies. The average financial depth in
Ghana has shown a significant improvement since 2005, but the growth rate of the country during
the same period shows some level of volatility.

2.1. Review of related works on financial development and economic growth
The importance of financial sector to growth and development of a nation has been an area of
concern to researchers, governments and the players in the financial sector. The directional
relationship between financial development and economic growth has been a long debate for
centuries. Empirical works on this relationship have produced mixed results largely due to the
methodologies used and the indicators used as proxies for financial development.

On the role of finance to development, there are two schools of thoughts. The first is the supply-
leading finance hypothesis proponents who view the role of finance as key in economic growth
(Gerschenkron, 1962; Patrick, 1966; Schumpeter, 1912). This school of thought views the creation
of financial institutions and supply of other financial assets in advance before demand by busi-
nesses to promote growth as it may ensure re-allocation of resources from older, less productive
sectors to newer, more productive sectors. Schumpeter (1912) emphasised the importance of
financial intermediation in boosting productivity and stimulating economic growth. He was of
the view that financial intermediaries play a critical role in economic transformation by mobilising
savings or funds, evaluating and selecting projects, managing risk, monitoring entrepreneurs and
facilitating transactions. By doing so, Schumpeter believed that a portion of savings would be
invested in projects, and that an increase in investment would have a direct positive effect on
economic growth. In addition, examples finance theorists also believe that the amount and make-
up of financial variables directly increases savings in the form of financial assets, which in turn
spurs capital formation and, ultimately, economic growth.
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Allen et al. (2012) also conducted empirical research on the claim made by Schumpeter (1911)
on the positive impact of financial development to growth but only ended up forming the same
conclusion that financial development drives economic growth. Specifically, Allen et al. (2012)
discovered a positive and significant impact of Equity Bank, a leading private commercial bank, on
financial access, particularly for underprivileged households, using extensive country and firm-level
data sets. According to the study, this was due to Equity Bank’s business model, which enabled the
bank to generate sustainable profits by providing financial services to population segments
typically ignored by traditional commercial banks.

On the second school, financial repression theorists led by McKinnon (1973) and Shaw (1973),
financial liberalisation would result in positive real rates on cash balances which would serve as
a means of fostering economic expansion. The McKinnon-Shaw hypothesis also provided support
to supply-leading argument on the need to channel funds from surplus to deficit units for invest-
ment, resulting in economic growth. By so doing, McKinnon (1973) proposed a complementarity
relationship between the accumulation of financial assets and the accumulation of physical capital
in developing countries.

However, Patrick (1966) further argued that the causal relationship between financial develop-
ment and economic growth varies depending on the stage of development. He contends that
during the early stages of development, the supply-leading pattern predominates. As financial and
economic development progresses, the supply-leading characteristics of financial development
gradually fade, and demand-following financial development eventually takes over.

Using exchange rate as a proxy for financial development, Ehigiamusoe and Lean (2019)
examined the nexus between exchange rate and its volatility on growth. Using panel data from
West African countries, the findings established long run effect on growth, but this impact reduces
as there is a volatility in the exchange rate. It further indicates that the impact of the exchange
rate on growth depends on the level of volatility. The study therefore recommends a reduction and
stability in exchange rate to have its full impact on growth.

In the Ghanaian context, Ibrahim and Alagidede (2019) investigated the dynamic asymmetric
effects of financial development on growth in Ghana from 1980 to 2016. The study used
a nonlinear autoregressive distributed lag approach to cointegration. The study’s findings revealed
the existence of a long-run asymmetric relationship, with both positive and negative shocks to
financial development having distinct long-run and short-run effects on economic growth. This
demonstrated that the growth effects of financial development are premised on the nature of the
financial sector’s shock.

On the contrary, Lewis (1954) introduced a time dimension into the debate, arguing that initially
economic growth facilitates the formation of financial markets, and that over time, a matured
financial market promotes economic growth, implying a bidirectional relationship between finan-
cial development and economic growth.

Samargandi et al. (2015) used a panel of 52 middle-income countries over the period of 1980-
2008 to revisit the relationship between financial development and economic growth. The study
employed the pooled mean group estimations in a dynamic heterogeneous panel setting. The
findings indicated that there existed an inverted U-shaped relationship between finance and
growth in the long run. However, in the short run, the relationship was insignificant, suggesting
that too much finance can exert a negative influence on growth in middle-income countries. Also,
the study confirmed the existence of a non-monotonic effect of financial development on growth
by estimating a threshold model.

In estimation, the selection of appropriate variables arises when there are many potential
explanatory variables which make it difficult to determine which variables to include in the
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model and how important they are in explaining the dependent variable. Secondly, with a limited
number of observations, it is inefficient or even not feasible to make inferences on a single linear
model that includes several variables. One of the key restrictions about models employed by
previous studies is that they all used single equation models for the empirical test of the growth-
finance nexus with the basic assumption that financial factors are exogenous determinants of
economic growth, thus suggesting a unidirectional causality from finance to growth. To address
the issues of model uncertainty due to many potential explanatory variables that could influence
the nexus between growth and finance, the paper adopted the BMA techniques. This method
addresses the issues by estimating models for all possible combinations of the explanatory
variables and constructing a weighted average over all of them and models with high likelihood
functions are obtained by averaging across a large set of models and selecting variables that are
relevant with high posterior probability to enable the selection of parsimonious and accurate
predictors.

3. Methodology

3.1. Model specification

Selecting appropriate variables when there are many potential explanatory variables makes it
difficult to determine which variables to include in the estimation and how important these
variables will be in explaining the dependent variable. Secondly, with the issue of limited number
of observations in most studies which are not feasible to make inferences on a single linear model
that includes several variables, to address the issues of model uncertainty due to many potential
explanatory variables that could influence the nexus between growth and finance, the study
adopted the BMA techniques. The rationale of the BMA approach is that for a given linear model
with many explanatory variables (k); there are 2* possible models that can be obtained by the
selection of explanatory variables. Appropriate models with high likelihood of solving model
uncertainty are obtained by averaging across the large set of models and selecting variables
that are relevant to the data generating process for a given set of parameters and model priors
used (Fernandez, Ley & Steel, 2001; Raftery et al., 1997). Parameter and model sampling in the
context of the BMA approach are conducted with the aid of the Markov Chain Monte Carlo Model
Composition (MC3). The MC?® method is used to indicate which model should be considered in
computing the sums of posterior model and parameter probabilities by identifying the model with
high posterior probability.

Given a linear regression model with gparameters and i = 0, 1, 2, ...k, with kexplanatory
variables x1, X3, X3, ..., Xk, the general form of the regression is

k
y =40+ Npxi +¢ (1)
i=1

Given k explanatory variables, there is a possibility of 2¢ models to be obtained with the different
combination of explanatory variables. The posterior distribution of the parametersg;, given the
data D, is an average of the posterior distribution of parameters under each model with weights
given by the posterior model probabilities expressed as:

P(/D) = 5 P(B/M;)P(M;/D) @

J=1.piEM

The posterior model probability P(M;/D) is given by:
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Io(M;)P(M;))
2k

Y Ip(Mp)P(Mp)
he1

P(M;/D) = 3)

where Ip(M;) is the marginal likelihood of the model M; which is expressed as

) = [p(D/41, MPBIP /M

where P(D/p;, M;)represents the sampling model corresponding to Equation 1. P(si/Mj) is a prior
probability distribution assigned to the parameters of model M;, and P(f)is the improper non-
informative prior for the parameters that are common to all models. The Zellner’s g-prior is the
preferred choice of prior structure for the regression parameters in most BMA applications. The
common improper non-informative g-prior structure for P(fi) is often expressed as:

P(pi) o1 (4)

where ¢ is a scale parameter that represents the standard error of the regression represented in
Equation 1.

Nonetheless, Fernandez et al. (2001) proposed a g-prior for P(si/Mj)and suggest that a uniform a prior
be represented asg = 1/ max{n, k2 }. The authors show that such a g-prior leads to reasonable results.

With regard to model probability priorP(M;), the proposed prior distribution in the literature of
BMA refers to uniform distribution prior expressed as:

Zk
PM)) = p; j=1,2...25with ¥ p =1 (5)
j=1

Following Leamer (1978), the estimated posterior means and standard deviations of i, 3, are
constructed as:

E(H/D) = £ 3P(M;/D) ©)
j=
A Zk A A~ 2
VB/D) = E (Var(hD, M) + ) P(My/D) ~ E(3/D) ™
j=

Different model priors are used to obtain posterior parameter and model results. This is essential
to assure the robustness and consistency of our results.

3.2. Data, empirical results and discussion

Appendix Table Al presents variables assumed to be candidates of explanatory variables of
economic variables in Ghana based on literature and economic development theories. There are,
a total of, 26 variables used in the model estimation, including the annual growth in GDP as the
dependent variable and 25 potential explanatory variables.

Choosing an appropriate measure of financial development is crucial to analysing the relationship
between financial development and economic growth. Construction of financial development indica-
tors is an extremely difficult task because of the diversity of financial services catered for in the
financial system (Ang & McKibbin, 2005). Several indicators of financial depth have been used in the
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empirical literature as a proxy for development of the financial sector. These are domestic credit to the
private sector, stock market capitalisation, total value of stock trade, turnover ratio, gross domestic
savings and the ratio of broad money to GDP. Most empirical studies in this area use one indicator at
a time to determine the link. However, to solve the problem of uncertainty related to the use of a single
indicator, all the indicators of financial development are included in the BMA estimation.

The ratio of broad money (M2) to GDP is also considered as standard measure of financial
development (World Bank, 1981). However, this ratio measures the extent of monetisation rather
than financial development (Khan & Qayyum, 2006). In most developing countries, a higher ratio
of money to GDP may not necessarily reflect increased financial depth, as money is used as a store
of value in the absence of other more attractive alternatives (Khan & Senhadji, 2003).

The second measure of financial development is the ratio of domestic credit to the private sector
to GDP. This ratio excludes the public sector and therefore reflects more efficient resource alloca-
tion in the economy, since the private sector can utilise funds in a more efficient and productive
manner than the public sector. The next ratio, private sector credit to domestic credit shows the
share of credit to the private sector in total domestic credit and measures the extent to which the
banking system channel funds to the private sector to facilitate investment and growth.

Stock market capitalisation is the ratio of the value of listed domestic shares to GDP. Total Value
Traded, as an indicator to measure market activity, is the ratio of the value of domestic shares
traded on domestic exchanges to GDP and can be used to gauge market liquidity on an economy-
wide basis. The turnover ratio (TOR) is the ratio of the value of domestic share transactions on
domestic exchanges to the total value of listed domestic shares. A high value of the turnover ratio
will indicate a more liquid (and potentially more efficient) equity market.

Other explanatory variables used in the model include the current account balance per GDP,
inflation, literacy level measured as the total secondary school enrolment, annual population
growth, total crop production per GDP, population density, capital formation per GDP total domes-
tic debt stock of the economy per GDP, total external debt stock of the economy per GDP, taxes of
profit, custom tax, labour force participation rate and gross infrastructure development which is
measured as a proxy with the number of telephone line per 100 people. Yearly data ranging from
1970 to 2 020 are collected from the World Bank Development Index (WDI, 2021) and
International Monetary Fund (IMF) statistics.

To ensure that there is no issue of possible multicollinearity in the estimation, a correlation
matrix was performed (Appendix Table A2) and the cross-correlation values revealed the absence
of perfect collinearity. In addition, to ascertain that all variables are stationary and that there is no
possibility of cointegration between them, the paper applies the Dickey-Fuller Generalised Least
Square (DF-GLS) test of unit root as proposed by Elliott, Rothenberg, and Stock (1996). This test has
significantly greater power than the previous versions of the augmented Dickey—Fuller (ADF) test.

4. Empirical results and discussion

Appendix Table A3 presents the descriptive statistics of the variables used in the paper. The result
shows that on average from 1970 to 2020, the average GDP growth (annual %) is 3.9% with
a minimum of —12.4% and a maximum of 14.0%. Besides, the average broad money growth as
a percentage of GDP is about 34.8% with the lowest being 10.0% and a maximum percent of
68.5%. In addition, average rate of inflation doing the period under consideration was 29.1% with
the country debt accounting for an average of 54.2%. The total debt servicing as a percentage of
GDP doing the period amounted to an average of 3.9% with import and export to GDP accounting
for 32.6% and 24.4%, respectively.
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Table 1. Bayesian model averaging results

Codes PIP Post Mean Post SD
DCP 1.00 0.03 0.00
INFL 0.70 -0.02 0.02
GDS 0.46 0.05 0.07
POPGR 0.46 0.00 0.00
LFP 0.42 -0.01 0.01
CUCAC 0.26 0.73 1.75
LR 0.18 -0.32 1.00
INFRA 0.17 0.02 0.07
DR 0.17 0.00 0.03
CROP 0.16 0.00 0.02
TOS 0.16 0.00 0.04
PERCA 0.16 0.01 0.03
BM 0.15 -0.01 0.08
LIT 0.14 6.93 60.82
DEBT 0.14 0.00 0.01
IMP 0.14 0.01 0.03
ATAX 0.14 0.00 0.01
GDPPER 0.13 -0.31 1.95
TAXPR 0.12 0.00 0.02
DEBTSER 0.12 0.00 0.05
TST 0.12 -0.02 0.37
MARCA 0.11 0.00 0.01
NDEPO 0.11 0.01 0.38
CAF 0.11 0.00 0.02
EXP 0.10 0.00 0.02

Source: Computed from, WDI (2022)

The results of the BMA analysis represented in Table 1 are obtained with the model aprior set to
2k (where k = 25, is the number of explanatory variables included in the model). The prior prob-
ability of the regression coefficients is constructed by using the Bayesian Information Criterion
(BIC) for all the models with the assumption that the coefficients of the various independent
variables are distributed with zero mean and a variance that follows the Zellner’s g-prior struc-
tures. Moreover, the MC? sampling employed is based on taking 1000 000 draws, from which 100
000 draws are discarded as burn-ins replications to obtain model and coefficient posteriors. The
paper follows Raftery (1995) by suggesting that for a variable to be considered as an effective
driver of economic growth its posterior inclusion probability must be at least 20%. Since this
criterion, the following regressors are identified; domestic credit to the private sector, gross
domestic savings, inflation, population growth, labour force participating rate and current account
balance among others.

From the results on Table 1, the link between financial development and economic growth is
given by the Posterior Inclusion Probabilities (PIP) reported in the first column. The PIP shows the
percentage of the model space wherein a covariate is included. The last two columns contain the
posterior means and standard deviation for each regression parameters, averaged across models.

Based on the level of significance (at least 10% level of significance) of covariates averaged
across the model, the results of the BMA analysis reported in Table 1 show the importance of

Page 9 of 21



Ahiakpor et al., Cogent Economics & Finance (2023), 11: 2261798 *;‘ Cogent oo economics & ﬁ nance

https://doi.org/10.1080/23322039.2023.2261798

financial development to economic growth. From the results in Table 1, domestic credit to the
private sector is found to have a positive impact on growth with a PIP of 100%. This means that as
credit to the private sector increases, the performance of the economy would also improve. This is
because as more credits become available to the private sector at a cheaper rate of interest, it
encourages the businesses or the firms to borrow more which will facilitate the growth of business
or increase production and economic activities that will result in growth. In addition, the increases
in savings because of the credit available to the private sector will propel investment as identified
in the work of McKinnon (1973) and Shaw (1973). However, the finding from this study is in
contradiction to the study of Ahmad and Malik (2009) and Esso (2009) who found a negative
but significant relationship when private sector credit and growth.

Gross domestic savings in the economy have the expected positive sign and exert statistically
significant effects on growth with PIP of 46.4%. This is because savings is very critical to growth of
any economy due to it relation to investment. A higher savings rate will lead to an increase in real
income and a larger steady-state capital stock and higher output levels. A larger savings rate,
according to certain recent growth theories, may boost the rate of economic growth indefinitely.
This relationship is in conformity with the supply leading view of the relationship between financial
development and economic growth in accordance with the prediction by the McKinnon-Shaw
hypothesis. It is also in conformity with the finding of Kiran et al. (2009), Allen and Ndikumana
(1998), and Odhiambo (2008) but contradicts the findings of Quartey and Prah (2008) for Ghana
and Ahmad and Malik (2009) for Sierra Leone.

From the results presented in Table 1, in addition to financial development indicators, other
variables such as inflation rates, labour participation rate, crop production, current account bal-
ance, population growth and infrastructure development are also found to have a link with
economic growth in Ghana. The negative sign of the inflation rate indicates the damaging effect
that inflation can cause to economic growth. The inflation targeting policy as adopted by the
Ghanaian monetary authority should be strictly adhered to. A high level of the labour participation
rate is found to hamper economic growth in Ghana. This reality is commensurate with the fact that
the public sector remains the single most important source of employment for job seekers in Africa
and Ghana in particular. While this situation is not peculiar to Africa or Ghana, the poor develop-
ment of the private sector forces government to absorb job seekers, sometimes for political
reasons, causing a diminishing return to labour hence detrimental to growth.

The population growth of the country has an inverse relationship with growth with a PIP of 46%.
This implies that the rate of population growth plays a critical role in determining the rate of
economic progress. This is because a rapid population exacerbates the difficult choice between
higher consumption in the present and the investment needed to bring higher consumption in the
future. As populations grow, larger investments are needed just to maintain current capital/person.
In addition, the rapid population growth also tends to reduce arable land available for economic
activities to increase the output of the country but rather increasing sanitation and pollution
problems which hinders economic progress of the country. This inverse relationship finding is in
conformity with the findings of Easterlin, R., (1967), who studied the effects of population growth
on the economic development of developing Countries.

Total crop production contributes positively to the Ghana’s economic growth. There are several
reasons supporting this finding. Firstly, the increase in crop production will mean lower import of
consumption goods and a sound current account balance. This situation implies that the focus is
put on importing capital rather than consumption goods. Secondly, the increase in total crop
production helps to stabilise the general price level leading to low inflation and this will boost
investors’ confidence level and, thus, economic growth. This finding is in conformity with Rask and
Rask (2011) who found a positive link between food production and economic development in
developing economies.
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The improvement of the current account balance has a positive effect on economic growth in
Ghana. As stated earlier, a sound current account provides countries such as Ghana with the
financial resources to finance import, especially the import of capital goods, which is necessary for
economic growth. Moreover, a sound current account alludes to the importance of export revenues
and trade openness for Ghana. The literature abounds on the positive effect of trade openness on
economic growth, through its effect on the current account (Jiang, 2011; Lloyd & MacLaren, 2000).

The findings of this paper allude to the importance of infrastructural development (for which the
proxy of the number of telephone line per total population was used), on economic growth in
Ghana. A few authors refer to the importance of infrastructural development on economic growth,
especially in the context of developing and emerging economies (Alfonso, 2007; Kohei & Ken,
2013; Pradhan Rudra & Bagchi Tapan, 2013).

To gain insight into the degree of uncertainty that single model estimation could provide when
assessing the nexus between financial development and economic growth, the results reported in
Table 2 are compared with those in Table 1. Table 2 provides the results of the first five best single

Table 2. Posterior means of the best five models

Model 1 Model 2 Model 3 Model 4 Model 5
Inter 3.97045 4.80714 3.98963 3.99432 3.99153
BM
ATAX
PERCA
POPGR
IMP
GDPER
DEBT
DEBTSER
DR
CROP
CAF
TAXPR
LFP -0.01562 -0.01531 . . -0.01622
INFRA
LIT

DCP

0.03177

0.03212

0.03199

0.03222

0.03155

INFL

-0.03843

-0.03913

-0.03819

-0.03921

-0.03904

GDS

0.12495

0.13405

0.07881

0.12316

MARCA

NDEPO

LR

-1.8262

CUCAC

2.98157

TOS

Exp

TST

NVar

4

r2

0.933

0.936

0.919

0.924

0.935

post prob

0.094

0.045

0.035

0.028

0.028

Author’s computation (2022)
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Figure 2. Cumulative model
Probabilities.

models, classified by the magnitude of the model posterior probability calculated from models
visited by the MC? algorithm. The results reported in Table 2 indicate how misleading could be any
policy formulation that relies on the single-model estimation. For example, Model 3, in Table 2,
indicates the domestic credit to the private sector and inflation rate are importance explanatory
variables. However, this model has the posterior model probability of 0.035(3.5%), which means
that policymakers who base their recommendation on this estimation will be more than 96.5%
sure it is not the correct model.

In addition, Figure 2 shows the cumulative model probabilities model inclusion based on the
best five model for Ghana. The best model, with 79.3% posterior model probability, is the one that
only includes domestic credit to the private sector. However, the second-best model includes the
rate of inflation in addition and has a PMP of 7.5%. The third, fourth and the fifth include
population growth, gross domestic savings and labour force participating rate with PMP of 3.6%,
2.9% and 2.7%, respectively. Details of the PMP and MCMC values and graphs are shown in
Appendix Table A4 and Figure Al.

To address the issue of overfitting and low shrinkage factor and test the sensitivity and robust-
ness of our results, we re-estimated the BMA model by using different g-priors such as “flexible”
(Liang & Jian-Zhou, 2006) as this adapt to the data. Using the 20% threshold of the posterior
inclusion probability, the results reported in Tables A1, A5, A6 and A7 indicate variables such as
domestic credit to the private sector, inflation rate, gross domestic savings, labour force participa-
tion, population growth and current account balance are key to economic growth. These results
are consistent with those obtained when using a model “g-prior=UIP” prior, except for the infra-
structure development whose PIP has now increase above the 20%. This finding gives an assur-
ance that our results are robust and consistent with the change of coefficient priors.

Model Inclusion Based on Best 5 Models

DCP

INFL

POPGR

GDS

LFP

I
0 0.05 0.08 01 0.1

Cumulative Model Probabilities
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5. Conclusion and policy recommendation

The main aim of this study was to address the issue of model uncertainty associated with previous
studies in assessing the link between financial development and economic growth in Ghana by
adopting the Bayesian model averaging. Credit to the private sector and gross domestic savings as
a proxy for financial development are found to be highly significant with a high PIP and positively
related to promoting growth as suggested by Kiran et al. (2009), Odhiambo (2008) and Khan and
Qayyum (2006). Though the other financial development indicators are also important and have
the expected signs, their PIPs are below the threshold of 20%.

In addition, growth in infrastructure investment, total crop production of the country and the
current account balance play a key role in influencing growth positively. However, the labour force
participation rate, inflation and population growth are found to influence economic growth
negatively.

To promote growth through financial development, policies should be formulated to facilitate
the establishment of financial institutions to increase credit delivery to the private sector.

Further government should provide the legal environment for efficient allocation of credit to the
private sector through the adoption of reforms to strengthen creditors’ rights and enforce com-
mercial contracts and establish incentive frameworks that will encourage savings and investment.

Government through supply side policies like tax holidays to domestic firms provide the enabling
environment for businesses to improve their competitiveness in both domestic and export.
Secondly, government through ministry of trade and industry should encourage consumption of
made in Ghana products and reduce domestic consumption and spending on imports by using
tight fiscal policy like higher taxes on imported goods, and these policies will result in improved
current account balance that has a positive link with growth. However, any future research on this
issue should consider the possibility of exploring the TVP-VAR model to cater for time variations.
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Appendices

Table Al. Model variables

Codes Full names

Gr GDP growth

Inf Annual rate of inflation

Lit Total secondary school enrollment
Perca GDP per capita

Debt Debt per GDP

debtser Total debt servicing per GDP

Bm Broad money growth

Popgr Annual population growth

caf Fixed capital formation

Infra Telephone per 100 people

Popden Population density

Taxpr Tax on profit

atax Average tax to GDP

Exp Export per GDP

Dcp Domestic credit to the private sector
Marca Market capitalisation of listed companies
Dr Deposit rate

Lr Lending rate

Crop Total agriculture production per GDP
Gds Gross domestic savings

Ndepo Total number of depositors with commercial banks
Tst Total value of stock traded

ToS Turnover in the stock market

Cucac Current account balance per GDP

Source: Author’s Construct, (2022)
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Table A3. Descriptive statistics

Code Mean Std. Dev. Min Max
gr 3.9 45 -12.4 14.0
infl 29.1 27.6 3.0 1229
bm 34.8 14.3 10.0 68.5
cucac -4.9 3.7 -12.5 3.1
dcp 8.5 4.5 1.5 15.9
debt 54.2 32.4 16.5 139.4
Debtser 39 2.6 0.8 10.8
Exp 244 11.3 3.3 48.8
Imp 32.6 17.0 3.0 67.2
Lit 453 14.5 333 77.7
Lr 253 10.0 8.5 47.0
Exp 244 113 3.3 48.8
Tst 0.4 0.3 0.0 13
Popgr 2.5 0.3 1.9 3.0
Infra 0.7 0.4 0.3 1.6
Popden 78.9 29.7 38.4 136.6

Source: Computed from, WDI (2022)

Table A4. PMP and MCMC of the best five models

Models PMP (Exact) PMP (MCMC)
0 0.7927238 0.7927238

1 0.07518887 0.07518887
2 0.0364156 0.0364156

4 0.02948613 0.02948613
8 0.02727873 0.02727873

Source: Author’s Construct, (2022)
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Table A5. Bayesian model averaging results with “flexible” g-prior

Code PIP Post Mean Post SD
DCP 1.000 0.031 0.002
INFL 0.809 -0.029 0.018
GDS 0.424 0.044 0.064
LFP 0.328 -0.004 0.008
POPGR 0.312 0.000 0.000
CUCAC 0.247 0.731 1.754
INFRA 0.226 0.030 0.080
CROP 0.194 0.010 0.036
LR 0.181 -0.309 0.992
MARCA 0.179 0.002 0.017
GDPPER 0.168 -0.335 2.119
CAF 0.157 0.000 0.023
IMP 0.153 0.006 0.028
TAXPR 0.147 0.004 0.018
TOS 0.140 -0.004 0.036
DR 0.131 0.002 0.028
BM 0.125 -0.002 0.075
LIT 0.113 6.107 56.103
ATAX 0.110 0.001 0.006
DEBTSER 0.099 -0.003 0.048
Exp 0.099 -0.002 0.018
TST 0.099 -0.006 0.327
PERCA 0.099 0.003 0.023
DEBT 0.091 -0.001 0.006
NDEPO 0.083 0.008 0.334

Source: Author’s Construct, (2022)
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Table A6. Bayesian model averaging results with “hyper” g-prior

Code PIP Post Mean Post SD
DCP 1.00 0.032 0.001
INFL 0.86 -0.032 0.017
GDS 0.38 0.040 0.061
LFP 0.29 -0.004 0.007
POPGR 0.24 0.000 0.000
CROP 0.19 0.574 1.548
INFRA 0.16 0.021 0.067
PERCA 0.15 0.008 0.030
CUCAC 0.14 0.005 0.027
LR 0.12 -0.204 0.805
TST 0.11 0.002 0.337
TAXPR 0.11 0.002 0.014
GDPPER 0.11 -0.234 1.655
DR 0.10 0.003 0.024
LIT 0.10 5.887 51.741
IMP 0.09 0.004 0.022
BM 0.09 -0.003 0.062
MARCA 0.09 0.001 0.012
DEBTSER 0.09 -0.002 0.042
TOS 0.08 -0.003 0.026
NDEPO 0.08 0.008 0.316
ATAX 0.07 0.000 0.004
CAF 0.06 0.000 0.014
Exp 0.06 -0.001 0.012
DEBT 0.05 0.000 0.005

Source: Author’s Construct, (2022)
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Table A7. Bayesian model averaging results with “EBL” g-prior

Codes PIP Post Mean Post SD
DCP 1.000 0.032 0.001
INFL 0.782 -0.029 0.018
GDS 0.420 0.044 0.063
LFP 0.337 -0.005 0.008
POPGR 0.312 0.000 0.000
CROP 0.188 0.547 1.516
PERCA 0.157 0.008 0.031
BM 0.127 -0.005 0.074
DR 0.120 0.002 0.025
LR 0.117 -0.200 0.798
TST 0.114 -0.001 0.340
CUCAC 0.113 0.004 0.025
INFRA 0.108 0.013 0.053
LIT 0.099 5.230 49.988
TAXPR 0.097 0.002 0.014
IMP 0.090 0.003 0.021
GDPPER 0.086 -0.204 1.525
MARCA 0.083 0.001 0.011
NDEPO 0.081 0.006 0.315
Exp 0.079 -0.001 0.014
ATAX 0.078 0.000 0.005
DEBTSER 0.077 -0.002 0.039
DEBT 0.068 0.000 0.005
TOS 0.064 -0.002 0.024
CAF 0.050 0.000 0.012

Source: Author’s Construct, (2022)
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