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Government’s desire to raise economic growth in Ghana has led to a sharp rise in public spending in
Ghana without any significant impact on economic growth. This study set out to investigate the
relationship between economic growth and government spending at the disaggregated level with an
Auto Regressive Distributed Lag (ARDL) model with annual data spanning from 1970 to 2010 to advice
policy makers on the dynamics of growth. The study reveals that, in both the long run and short run,
government capital expenditure has a significant negative impact on economic growth but recurrent
expenditure has a positive effect on economic growth in both the long run and the short run though it
was not significant in the short run. The study therefore advocates for fiscal discipline and efficiency in
the disbursement of capital expenditure to trigger positive benefits in the future.

Key words: Economic growth, government expenditure, capital expenditure and recurrent expenditure.

INTRODUCTION

Ghana experienced fluctuating trends in economic growth
since it gained independence. A look at the World Bank’s
World development indicators (2011) and data from the
Ministry of Finance reveal that, while government
expenditure is increasing at an increasing rate, the level
of economic growth has stagnated until 2011 where the
government recorded economic growth rate of about
14.5% owing primarily to the production of oil in
commercial quantities. Available data suggest that while
some years have recorded positive growth others
recorded negative growth rates. A time series plot of the
growth rate of Ghana suggests that it has been stationary
since 1965. Real government expenditure on the other
hand has been trending upwards. If average economic

growth rate is anything to go by, since 1965, Ghana has
been growing annually at a rate of 4.5% compared to the
annual average growth in real expenditure of 8.5%. From
the year 1995 to 2010 the economy has grown at an
average rate of 5.8 instead of the average of 8% as
desired in the vision 2020 in the same years real
government expenditure grew at 13% clearly we could
see that the disparity is wide. The story is not different at
the disaggregated level as depicted in figure 1 and 2.

The graph evidently demonstrates the continuous
upsurge of the recurrent component of the government of
Ghana expenditure since 1983. The bulk of this expen-
diture stream is attributed to the large public sector
wages and salaries (emoluments). The introduction of the
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Figure 1. Recurrent expenditure trends in Ghana.
Source: Author’s construct: MOFEP data
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Figure 2. Capital expenditure trends in Ghana.
Source: Author’s construct: MOFEP data

single spine salary structure even gives the curve a
higher slope as could be seen the trend took a higher
dimension starting from the year 2009. This expenditure
component of government expenditure started realizing a
sluggish upward trend in the latter part of the 1960’s and
begun an upsurge in the early part of the 1970’s but
wasn’t sustainable. The lowest ever government expen-
diture towards capital goods was experienced in 1983.
This was the period where Ghana was experiencing
economic problems as such general government expen-
diture was low. The periods after 1983, have recorded
great increases in government expenditure but not
without short periodic declines as could be seen from
figure 2.5. The year 2008 recorded the highest govern-
ment of Ghana capital expenditure. This was made

1993
1995
1997
1999
2001
2003
2005
2007
2009

possible by the benefits the economy was gaining from
the Highly Indebted Poor Country (HIPC) funds it
received. Considering the contribution of capital expen-
diture to development and that of recurrent expenditure, it
would have been promising for development if the former
was larger than the latter. Available data, suggests that
recurrent expenditure has always been higher than capital
expenditure in Ghana except for 1977 when they were
numerically the same. It could also be seen that, these
two expenditure types have been increasing over the
years while economic growth has stagnated between 4%
and 8%.

One major issue that has featured prominently in our
development plans is the desire to develop our private
sector. Indeed the private sector has been taunted as ‘the



136 J. Econ. Int. Finance

engine of growth’ in Ghana. But with the spiral rise in
government expenditure a lot of economists have
become sceptical about the prospect of the sector. As
indicated in Nketia-Amponsah (2009), the proponents of
a smaller government size advance the argument that,
larger government impedes economic growth because
many government operations are inefficient and does not
address the true public interests. The Keynesian tradition
however, believes in the use of government expenditure
to empower and facilitate private sector performance. In
this regard, several questions abound for example; what
is the nature of the relation between economic growth
and public expenditure in Ghana? Does the Wagnerian
hypothesis (Wagner’s assertion that the public purse
automatically expands as the economy grows) holds in
Ghana at the disaggregated level? The study will there-
fore, undertake a journey by employing the neoclassical
growth model to unravel the nature of the variables that
affects economic growth with disaggregated government
expenditure featuring as one of the determinants of
economic growth.

Government expenditure trends in Ghana

According to Meng (2004), government expenditure in
Ghana has always been difficult to control. Before Ghana
attained independence from her colonial masters, a
ceiling was put on government expenditure at 10% of the
gross domestic product (GDP). This cap was removed by
Dr. Nkrumah when he assumed office in 1957. This was
bound to happen considering the infrastructure gap the
nation was facing and ambitious industrialization object-
tive that he had. The high expenditure was supported by
the issuing of treasury bills. By 1965, domestic bank
credit to government was 12.5% of GDP and total bank
lending rose from 14.5 million pounds sterling on monthly
average to 153 million pounds sterling with commercial
debt reaching 110 million pounds. (Meng, 2004) The
increase in expenditure spearheaded a rise in inflation
which eventually caused some supply rigidities in 1981.

Through the introduction of the Economic Recovery
Programme (ERP) by the Provisional National Defence
Council (PNDC) government, it was decided that govern-
ment expenditure should be reduced to relieve the banks
of unnecessary pressures. Initially the programme made
some progress in the economy but foreign debts kept
rising for instance the debt to GDP ratio increased from
less than 5% in 1982 to more than 80% by 1992. In 1988,
the government initiated the externally-funded $85 million
Program of Action to Mitigate the Social Costs of
Adjustment (PAMSCAD) that created 40,000 jobs over a
two year period this did not lower the dependence of the
west African nation on foreign aid and external borrowing
By 2000, foreign debt totalled at 160% of the GDP
according to Leith (2003).

In view of the foregoing, in 2002 the New Patriotic Party

(NPP) government decided to opt for the international
Monetary Fund’s (IMF) and HIPC initiative. The initiative
led to significant debt relief service to Ghana but after the
programme run to an end, external borrowing continue to
be the source of government expenditure which in itself
have assumed an upward trend in recent times. All these
have led to stunted economic growth in Ghana. For the
past 20 years economic growth has stabilized at around
4.5 until 2011 where the oil sector brought significant
increase in growth. A pictorial view of the relationship
between government expenditure and economic growth
is given below.

Literature review

A number of studies have been conducted to assess the
nature of relationship that exists between economic
growth and government. Landau (1983) in his study;
“Government expenditure and economic growth: A Cross-
Country Study”, utilized regression analysis to find out the
general determinants of growth in 96 countries. The
result of his study indicated a negative relationship bet-
ween the share of government consumption expenditure
in GDP and the rate of growth of per capital GDP. The
result according to Landau, is consistent with a pro free
market view that, within the market economies a growth
of government hurts economic growth (crowding out
effect). However, his result is not a solid foundation for
strong conclusions due to the fact that, the government
share variable is only government consumption expen-
diture, but not total government expenditure or total
government economic impact.

Barro (1989), conducted a cross country analysis to
examine the determinants of growth. His framework
utilized the neoclassical growth approach and a panel
data from around 100 countries. Variables such as
government policies, government consumption, inflation,
demaocracy, life expectancy and education were assessed
on growth rate of real per capita GDP. His study indicated
that smaller government consumption raises the level of
growth compared to a higher expenditure. Anaman
(2006), employed the neoclassical economic growth
model to express economic growth as a function of
government size, government size squared, the annual
growth rate of the real value of total exports, the annual
growth rate of total labour force, the annual growth rate of
total human-made capital and political stability. The study
pointed out that, Government size impacted on economic
growth in quadratic manner “with increasing government
size resulting in increasing growth until a point is reached
beyond which growth would actually fall with increasing
government size”. Tridico (2007), conducted a cross-
country analysis to find the determinants of economic
growth among emerging economies using ordinary least
squares (OLS) and correlation matrix. To him human
capital and export capacity are very fundamental to



economic growth. On the importance of government
expenditure, the study indicated that, pluralism and state
intervention in non-income sectors such as health public
expenditure and education generates more opportunities
for people. On the disaggregated front, Nurudeen and
Usman (2008) also utilized disaggregated data to find the
relationship between government expenditure and econo-
mic growth in Nigeria. They expressed economic growth
(GRY) as a function of many constituents of government
expenditure that include total capital expenditure, total
recurrent expenditure, expenditures on defence, agri-
culture, transport and communication, education and
health with inflation and government fiscal balance
added. They revealed that, all expenditure levels were
significant including inflation and overall fiscal balance.
Expenditures on defence and agriculture were not
significant in explaining economic growth according to the
study. This is particularly a surprise given that; many
West African economies are seen to be agrarian.

Their study, also revealed a negative relationship
between both capital and recurrent expenditure and
economic growth possibly due to rise in corruption in the
West African country and that any increase in inflation
and overall fiscal balance results to a decrease in
economic growth. Patrick (2009), adopted the Johansen
and Juselius (1990) approach to cointegration to estimate
the macroeconomic determinants of economic growth.
The study recognized that, Government expenditure
yielded a negative relationship with real GDP per capita
over the study years for Ghana. This, according to Patrick
(2009) implies that government expenditure was not
directed into pro-growth and pro-poor activities in the
economy. Twumasi (2010), also concluded that taxes and
government spending had significant long-run impacts on
economic growth in Ghana he suggested that, “the level
of government spending and taxes in an economy can be
effective in managing economic growth both in the short
run and the long run”. It is also evident that the set of
non-fiscal variables in the study also had significant
impact on economic growth in Ghana.

Sakyi and Adams (2012), analysed the effect of demo-
cracy, openness and government spending on economic
growth in Ghana for the period 1960 to 2008 with the help
of an ARDL model. They found out that democracy and
government spending do not have positive long run and
short-run impact on economic growth but theory was
fulfiled when democracy and government expenditure
were interacted. The literature above does not give us a
clear cut relationship between economic growth and the
various component of government expenditure. In this
regard the study will decompose government expenditure
into current and capital expenditure and add new
independent variables not tested at the disaggregated
level in Ghana before bringing out new findings.

METHODOLOGY

The study adopts the aggregate production function as the
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theoretical basis upon which the model for analysis will be based.
The aggregate production function is stated as,

AT W 00 L
t tirt t (11)

where Y: is real GDP, L and K are labour and -capital
respectively and A; is the total factor productivity, it is a vector of
other independent variable that theoretically and empirically have
effects on the independent variables. We therefore, augment it to
include the following independent variables; Following Feder
(1982), Ram (1986), and Grossman (1988) as stated in Alexiou
(2009), Nketia-Amponsah (2009), Sakyi (2011), Ahortor et al.
(2013), Bloom and Canning (2000 and 2001) Sakyi and Adams
(2012), the study models the productivity of Ghana as;

RGDP = f(K,L,GCAP,GCUR, OPENNESS,INF,LE) .. ccc e e et vt v
(1.2)

Where L and K are capital and labour as indicated above, The
Global Call to Action Against Poverty (GCAP) and GCUR represents
government capital expenditure and Recurrent expenditure,
openness represents the country’s openness to trade it is
measured by the use of the trade intensity index. It is calculated as
Export + Import divided by GDP. INF is the inflation rate and LE is
the Life Expectancy of Ghana representing the general Health
status of Ghanaians. The theoretical basis for including government
expenditure is founded in the Keynesian multiplier process.
Whereby, a rise in government expenditure transmits into series of
processes that create jobs and subsequently increases the income
levels in the economy. For investigative purposes, the government
expenditure is divided into capital and recurrent expenditures
(GCAP and GCUR). This indeed, is not far from theory as govern-
ment spending is primarily towards these two expenditure
components. Capital expenditure measures the value of purchases
of fixed assets that is, those assets that are used repeatedly in the
production processes for more than a year. They include the con-
struction of roads and building of hospitals etc. The Organisation for
Economic Co-operation and Development (OECD) on the other
hand, defines current expenditures as expenditures on goods and
services consumed within the current year, which needs to be
made recurrently to sustain the production of services. Minor
expenditure on items of equipment, below a certain cost threshold,
is categorized as recurrent expenditure.

The study expects the life expectancy of Ghanaians to be
positively related to economic growth in Ghana and all the variables
are in real terms with the notable exception of LE which is in years.
The study, maintains all the original variables in the aggregate
production function as logs and treat all the new independent
variables added through the expansion of the total factor
productivity variable A; as level variables arriving at a log linear
model that assumes the form of equation 1.5. All data are from the
World Bank development indicators with only the expenditure
variables from Ministry of Finance and Economic Planning
(MOFEP) Ghana and Openness was calculated as Export + Import
divided by GDP using UN data. Unit root test of the variables are
conducted with the help of the Augmented Dickey Fuller test to
prevent spurious regression results and to tackle auto correlation in
the test procedure. The model is analysed within the ARDL
framework due to the need to take stock of the long run and short
run implications of the analysis. Moreover, ARDL cointegration
procedure is efficient in small samples and makes it possible to
estimate cointegration through ordinary least squares. Another
advantage that must be mentioned:

“The ARDL approach has the additional advantage of yielding con-
sistent estimates of the long-run coefficients that are asymptotically
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Table 1. ADF unit root test.

. Levels First difference

Variables -
Intercept Intercept+ trend intercept Intercept +trend

INRGDP 7.999 2.317 -1.086 -5.292%**
InK 2.736 -1.163 -6.815%** -5.672%**
InL -6.285*** -6.656***
OPENNESS -1.513 1.796 -6.570%** -7.060%**
GCAP -1.981 -2.002 -5.766** -5.705**
GCUR -1.932 -2.327 -6.336** -6.043**
INF -2.510 -4, 792%**
POL -1.441 -3.077 -5.773%** -4.6444%**
LE -0.396 -2.563 -3.158** -3.035

Calculated and generated from Eviews 7.0 and **&*** denotes the rejection of the null hypothesis
of unit root at the 5% and 10% significant level respectively.

normal irrespective of whether the underlying regressors are (1) or
1(0)” Pesaran (1997). Other estimation procedures cannot boast of
the same technical advantage in multivariate estimation. The final
ARDL model that is used to test for cointegration is given as:

AInRGDP; = B8 + 61InRGDPt; + 6:InKy; + 63InLy; + 6,GCAPt; +
6:GCURt + 6OPENNESS; ; + 67INF; + GgLE;

AInRGDP[ = B + 91InRGDPt.1 + ezant.l + 63InL[.1

+ 6,GCAPt.,1 + BsGCURLt.; + B6OPENNESS;.1

+ 07INFi1 + OsLErs +31_; 1uINRGDPy +371, A5AINK,;
+312 ) AskAInLi +352 1 A 4aAGCAP 4

+27%, 2 50AGCUR, +%42 | A sAOPENNESS 4
+39% 1 A 70AINFio+ £771 A swALE, + Uy

The various lags of the variables are expected to be determined
based on the Hannan Quinn Information Criterion because it has
the advantage of being objective and automatic. The second step is
to test for the long run relationship between the variables. This
section forms a conditional ARDL model of order (p, g1, 92, gz, 44, O,
Js, (7) to test the long run relationship between all the variables of
interest. The ARDL model will assume the form,

INRGDP; = B +X7_, 61InRGDPy +2]‘?i1 0INK;
+392 03dnLek +39% | 024GCAP

+ 30 055GCURLEY | B5.0PENNESS,.

+ 398 OeelNFre +X97 ) 07y Ery + €t

The lag length of the variables is selected based on the Hannan
Quinn Information. The short run dynamics is captured by the error
correction model,

AINRGDP, = Bo +¥1_; 214INRGDP; +¥7L, A54InK;
+392 . 23 dInLek +3%2 ) 1 404INGCAP 4

+ 3202, 15,AGCUR.y + T2, 16,4A0PENNESS
+070 AmAInINFen+ Y97 20dLEn + pPECMy + &

Where, A is the short-run dynamics coefficients of the model’s
dynamic adjustment to equilibrium. ECM.; term is the Error
Correction factor. Thus, it represents the short run disequilibrium
adjustment of the estimate of the long-run equilibrium error term. p
measures the speed of adjustment to obtain equilibrium in the event
of shocks .

RESULTS AND DISCUSSIONS

Unit Root test were performed solely with the Augmented
dickey Fuller test. Considering the levels of the variables
first with an intercept and with both intercept and trend
and then the test was extended to include the first
difference of the variables that were not stationary as
could be seen in table 2 below. The unit root test showed
that no variable was integrated of order two I1(2) as such,
the ARDL model could be applied without any problems.

Cointegration test

Cointegration is achieved when either the ‘F’ or the ‘W’-
Statistic lies above the upper boundary of the respective
significant level chosen (in this case the 5% level). It is
worthy of note that the “F” test is premised on the null
hypothesis of no cointegration among the variables. The
test conducted tests for cointegration relationship in one
equation as indicated above in the methodology section.
The various statistics are reported in table 1 below. The
Bounds test as displayed on the table conclude on the
existence of cointegration relationship at the 5% signifi-
cant level between economic growth and all the
independent variables employed.

Table 3 shows the ARDL results for the effect of dis-
aggregated government expenditure inter alia on real
GDP in the long run. Calculated and generated from
Microfit 5.0*, ** *** denotes the rejection of the null
hypothesis at the 10, 5 and 1% significant level



Table 1. Cointegration tests.
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F’ Statistic 95% Lower bound 95% Upper bound Cointegration status
7.8334** 2.7486, 4.1285 Cointegrated
W-Statistic 62.6668 21.9888 33.0280 Cointegrated

Calculated and generated from Microfit 5.0 ** Denotes the rejection of the null hypothesis at the 5% significant level

Source: Author’s construct

Table 3. Estimated long run relationship

Regressors Coefficient Standard error T-Ratio Probability value
InK 0.053*** 0.012 4.353 0.000
InL 0.138*** 0.024 5.775 0.000
GCAP -0.006*** 0.002 -2.494 0.020
GCUR 0.030*** 0.004 7.598 0.000
OPENNESS 0.079 0.072 1.103 0.281
INF -0.002*** 0.000 -6.848 0.000
LE 0.052%** 0.005 11.411 0.000
CONSTANT 16.544** 0.153 108.170 0.000

Calculated and generated from Microfit 5.0 *, **, *** denotes the rejection of the null hypothesis at
the 10%, 5%, 1% significant level respectively.R2, RSS and F statistic are presented together with

the short run results.

respectively. R?>, RSS and F statistic are presented
together with the short run results. Focusing on the
elasticity variables in the model, theory was validated
when capital was significantly positively related to
economic growth in the long run with an explanatory
power of 0.053 which suggests that a 1% increase in the
capital stock increases economic growth by 0.053% in
the long run. Theory was once again fulfilled as Labour
also had its explanatory power being positive and
significant at 1%. Thus, a 1% increase in the labour force
will raise economic growth in Ghana by 0.138%. This
clearly was expected as the Ghanaian economy is
characterised by labour intensive method of production
typical of African countries.

An interesting observation in the production function is
the sign of both the capital and recurrent expenditure in
Ghana. The relationship shows that in the long run
government capital expenditure is negatively related to
economic growth. This also is not in line with theory and
the prior expectation. The results show that a 1% increase
in government capital expenditure will in the long run
reduce economic growth by 0.6%. Though the result defies
theory, it is possible because of the potential existence of
corruption® in Africa®. Thus, not all the funds devoted to

Corruption by public servants and the purported 10% stake given to corrupt
politicians’ siphons chunk of the money away from their productive uses.

2 Corruption is not peculiar to only Ghana but the whole of Africa for instance;
Modebe et al (2012) also found capital expenditure to be negatively related to
economic growth in Nigeria.

capital expenditure actually end up being used for that
activity. This assertion has been proven by Gyimah-
Brempong (2002); using panel data on a number of
African countries with Ghana inclusive asserted that,
corruption indeed decreases economic growth directly
and indirectly by decreasing investment in physical
capital. A unit increase in corruption reduces economic
growth and per capita income between 0.75 and 0.9 per-
centage points and between 0.39 and 0.41 percentage
points per year respectively. The corruption problem
again is highlighted by Fox et al (2011).

The researchers hammered on the lack of political and
administrative accountability in the Ghanaian situation.
They stressed on the fact that, politics in Ghana is a zero
sum game where the winner takes all in the form of
awarding contracts to its loyal supporters at the expense
of promoting efficiency in the system. This is probably
part of the reason why capital expenditure fails to
contribute positively to real GDP growth in Ghana in the
present study. Shoddy works by government contractors
does not allow most projects to exhaust the expected life
span it has been designated for thereby impeding any
long run benefit it should have conferred on the economy.
Also the sign of capital expenditure could be explained by
the potential existence of misallocation of capital expen-
diture from economically efficient but politically inefficient
areas to economically inefficient but politically efficient
areas. Switching to recurrent expenditure, the result
showed that recurrent expenditure in Ghana’s case is
positively related to the level of economic growth and
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Table 4. Short run error correction representation

Regressors Coefficient Standard Error T-Ratio Probability value
AlnK 0.038*** 0.009 3.974 0.001
AlnL 0.043*** 0.007 5.990 0.000
AGCAP -0.004** 0.002 2.338 0.028
AGCUR 0.003 0.003 1.127 0.271
AOPENNESS -0.042 0.042 -0.993 0.330
AINF -0.001*** 0.000 -4.670 0.000
ALE 0.036*** 0.006 6.608 0.000
ecm(-1) -0.709%* 0.086 -8.170 0.000
R-Bar- a7
R-Squared 0.860 ar-Squared 0.778
. F-Stat. F(11,27) 14.745 [0.000]
S.E. of Regression 0.021 .
. S.D. of Dependent Variable 0 .045
Mean of Dependent Variable 0 .030 . -
. Equation Log-likelihood 104.227
Residual Sum of Squares 0.011 Schwarz Bayesian Criterion 76.750
DW-statistic 1.853 y '

Calculated and generated from Microfit 5.0 and *, **, *** denotes rejection of the null hypothesis at the10%, 5%

and 1% significant level.

significant at the 1% significant level. According to the
result, a 1% rise in recurrent expenditure has the propen-
sity of increasing economic growth by 3%. The study
expected the long run relationship between recurrent
expenditure and economic growth to be negative since
this expenditure type does not go into active investment.
This finding is not completely out of touch in the world of
economic research for instance llegbinosa et al (2012),
found out that recurrent expenditure in Nigeria confers
significant benefit to three sectors of the Nigerian
economy.

Openness of the economy to trade is insignificant and
though positively related to economic growth, which
confirms the persistent deficit in the balance of payment
account. Also, the sign of the openness variable could be
because the country mainly export primary product which
does not enjoy good terms of trade. Inflation was in line
with the prior expectation. According to standard
economic theory a rise in the level of inflation raises the
cost of borrowing which in turn affects private investment
thereby negatively impacting on real GDP growth. The
inflation situation could be seen to have affected the
private investment which as discussed was negatively
related to economic growth. From the regression result, a
1% rise in the level of inflation will impede real GDP
growth by 0.2%. Life expectancy had a high positive and
statistically significant impact on real GDP growth. Its
coefficient is re-emphasises the importance of human
capital in the production process and how serious the
health status of the populace is important in the economy.
From the table it could be seen that a 1% year increase
in life expectancy in Ghana will raise GDP growth by
5.1% this is quite high and fairly reasonable given that
the productivity of labour is enhanced when they are

healthy.

Results and analysis of short run relationships

The existence of cointegration relationships among the
variables implies the estimation of Error Correction Model
to capture the short run dynamics of the system and its
coefficient measures the speed of adjustment to obtain
equilibrium in the event of shocks to the system. Table 4,
reports the results of the short-run dynamic growth
equation. The short run dynamics of the model was
estimated with an R-squared value of about 86%
meaning about 86% of the variation in economic growth
is explained by the independent variables in the model.
The R-bar-square is about 77.8%. The F-statistic con-
firmed the joint significance of all the independent
variables at 1% significant level. The DW statistic was
1.853 which is not equal to the standard DW value for
prove of absence of any autocorrelation but it is high
enough to debunk the presence of autocorrelation in the
model. And in addition, the test for autocorrelation using
the Lagrange multiplier test of residual serial correlation
as depicted in table 5 below indicates no serial corre-
lation. The error correction term was highly significant at
1% and negative which is the appropriate sign for it. A
coefficient of -0.709 is indicative of the fact that appro-
ximately 70.9% of all disequilibria from the preceding
year’s shock converges back to the long-run equilibrium
in the existing year.

With respect to the first elasticity variable, Capital was
positively related to economic growth and significant at
1% and indicated that a 1% increase in it will increase
economic growth by 0.038%. The short run labour



Table 5. Model diagnostics and stability test

Test Statistics (LM version) Probability value

Serial correlation 0.657
Functional Form 0.393
Normality Test 0.667
Hetereoscedasticity 0.174
CUSUM stable
CUSUMQ. stable

Calculated and generated from Microfit 5.0 Probability values
are in parenthesis and relevant graphs for testing stability are
provided in the appendix.

elasticity of growth according to the growth function
estimated is 0.043 and highly significant at one per cent.
This reemphasizes the importance of labour in the growth
process of Ghana. This sign is right in the sense that,
Ghana like most African countries utilizes labour intensive
methods in the production of most of her output.

The expenditure variables also assumed the same sign
as the long run. Capital expenditure again defied theory
with its associated negative sign while the recurrent com-
ponent had a positive sign but insignificant. This indeed is
not strange as a number of studies have found negative
relationship between government expenditure and econo-
mic growth at the aggregate level. This finding is in line
with the findings of Nurudeen and Usman (2010) in
Nigeria. According to Nketiah-Amponsah (2009), the
reason for such a relationship stems from the need to
raise taxes to finance Government spending which hurt
economic growth. Economic growth suffers because;
taxes bring a lot of distortions into the system. Since a
higher government spending indirectly indicates a higher
rate of taxation, it is therefore logical to assume that,
increased spending could suffocate economic growth in
Ghana.

Trade liberalization or the degree of openness main-
tained its negative relationship with real GDP growth. A
similar result was found by Asiedu (2010). Inflation and
the level of life expectancy continued to affirm the
dictates of economic theory this time with a coefficient of
-0.001 and 0.002 respectively. Both inflation and life
expectancy was significant at 1% level.

Diagnostic checks

The diagnostic checks of the model presented no
problem. The model was stable and the function was
rightly specified. The test for autocorrelation in the model
employed reported no serial correlation problems. The
result of the test is displayed in table 5. The normality
test was based on a test of skewness and kurtosis of the
residuals. The test found no normality problem. Lastly,
hetereoscedasticity was tested Based on the regression
of squared residuals on squared fitted values. Calculated
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and generated from Microfit 5.0 Probability values are in
parenthesis and relevant graphs for testing stability are
provided in the appendix.

CONCLUSION

The study, set out to find out the relationship between
government spending and economic growth at the dis-
aggregated level. The study finds a negative relationship
between government investment (capital) spending and
growth but a positive relation between recurrent spending
and economic growth in the long run with the same
relationship prevailing in the short run but with an
insignificant recurrent expenditure. The negative relation
could be due to the fact that, it takes a longer time to
realise the returns made in popular investments by
government of Ghana especially investment in education
which takes a sizeable portion of government capital
expenditure. The study therefore, offers the following
policy recommendations; though government consump-
tion expenditure is growth enhancing, there is the need to
ensure maximum productivity in the public service in
order to sustain the positive impact it has on economic
growth. This could be done through the signing of
performance contract with all civil servants so that all
recurrent spending will be productivity enhancing.

To add more to the above, there is the need for
government to critically evaluate the components of it
investment spending. This is important in deciding on the
particular areas that investment spending should be
channeled to. Indeed, some of the investments spending
projects are sometimes channeled towards politically
feasible areas that are economically unviable in order to
score political points. There is the need to prioritize
feasible investment destinations in the country and
channel government investment spending. There is also
the need to check corruption in the public service in order
to realize the full gain of all investment spending. The
implementation of checks and balances procedures and
strengthening of anti-corruption agencies is welcome in
this direction likewise the elimination of majority of the
human elements in the award of government investment
contracts. It is also important to ensure that government
spending does not compete with the private sector and
crowd them out of their investment.

The study recommends for further studies, should in-
vestigate into the negative relationship between economic
growth and government investments (capital expenditure).
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APPENDIX
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Banks and non-bank financial institutions, supported by efficient money and capital markets ensure the
successful operation of the financial system in an economy. Efficient banking industries must be
capable of measuring, analyzing and hedging or otherwise limit all types of risk faced resulting from
transactions undertaken.The average efficiency of the individual banks operating in an industry reflects
the industry’s efficiency. The purpose of this study was to measure the efficiency of banks operating in
the Ghanaian banking industry, using financial ratios. The study assessed the banks’ profit efficiency,
cost efficiency, efficiency in improving asset quality, liquidity, financial leverage and exposure to
foreign currency exchange rate risk between 2005 and 2011. The findings of the study established that
all the banks maintained sufficient capitalization but the extent of asset deterioration is amongst the
highest in sub-Saharan Africa. Also, their cost and profit efficiencies have been declining gradually
over the years. The banks however maintained adequate liquidity and have low exposure to foreign

currency exchange rate risk and that gives credence to a performing stock market.

Key Words: Financial system, stock exchange, Ghanaian banking.

INTRODUCTION

Banks and non-bank financial institutions, supported by
efficient money and capital markets ensure the successful
operation of the financial system in an economy. The
performance of the banking industry plays a crucial role
in achieving sound and accelerated economic growth
since it is a critical part of the financial system in every
economy (Galbis, 1977). This implies that inefficiencies in
the banking sector will impact negatively on the economy
by slowing growth. The banking industry has a critical
role to play in the economic development process,

serving as the main intermediation channels between
savings and investments in an economy. Banks as
financial intermediation channels provide interest earning
avenues for depositors and passing on their deposits to
businesses and even government that will utilize them on
their operations and developmental projects, leading to
business expansions and economic development.

Ghana has a diverse financial system, made up of
foreign and local major banks, rural and community
banks, savings and loans companies, microfinance
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institutions, leasing companies, discounting houses and
insurance companies. Ghana’s financial system is domi-
nated by foreign-owned banks (BOG, 2010). Commercial
banks account for 75% of the total assets of the financial
system, pension funds follow distantly with a 12% share,
and the insurance sector is small with 4%. The remaining
percentage is held by the community and rural banks and
other quasi-banking institutions and the securities
industry. Of the twenty seven commercial banks operating
in Ghana as at December 2012, 13 are subsidiaries of
foreign banks and their market share is estimated at 51%
of bank assets. British banks dominate, but the combined
share of banks from the Africa region is larger,
particularly from Nigeria and Togo. Given the dominance
of foreign banks, cross-border contagion is an important
risk (IMF, 2011). The Ghanaian banking industry is highly
concentrated, with the top five largest banks controlling
more than fifty percent of the total market share in terms
of total assets. Foreign banks account for more than fifty
percent of the market share in terms of total assets,
which is relatively moderate compared to other countries
in the region (see appendix).

The Ghanaian banking sector has undergone several
restructuring and transformations, as part of the country’s
restructuring and transformation program to enable the
sector offer first class services within the globalised
financial system. These reforms have moved the financial
sector from a regime characterized by controls to market
based regime. The central bank has shifted gradually from
a direct system of monetary controls to an indirect system
that utilizes market-based policy instruments. These
reforms have liberalized entry and encouraged foreign
banks and investors to enter the Ghanaian financial
services industry, leading to healthy competitions and the
introduction of efficient business practices, technology,
products and risk management systems (Bank of Ghana
consultation paper, 2007).

Despite reports of huge profits accruing to Ghanaian
banks over the years, there is a general perception that
the sector is inefficient in terms of service provision and
cost management (Bawumia et al., 2005; Sarpong et al.
(2013)). The efficiency of the banking industry is im-
perative to monetary policy implementation and economic
stability. The efficiency of a banking industry is measured
by the average efficiency of the individual banks in the
industry.The efficiency of the individual banks in the
country reflects the efficiency of the whole banking
industry.An efficient financial system must be capable of
measuring, analyzing and hedging or otherwise limit all
types of risk faced resulting from transactions undertaken.

Statement of the problem
The measurement of bank efficiency is crucial because

they play vital roles in the financial system of every
economy, which contributes immensely to economic
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stability and development. Inefficiencies in the industry
can impede economic growth, since they are the main
financial intermediation channels between savings and
investments in every economy. Losses in the banking
sector could have significant negative effects on the
whole economy. The poor performance of the United
States (U.S) and European Union (E.U.) banking
industries has slowed down their respective economies
and growth of the global economy until recent period
(Said and Tumin, 2011). Therefore, the study of the
efficiency of banks becomes a relevant issue which could
help banks to well appreciate the current conditions of the
industry they operate in and the necessary factors they
should consider in making decision and formulating
policies either for recovery or operational improvements.

Ghanaian banks cannot operate in isolation, since they
form part of a larger global banking industry and therefore
must adopt strategies that will enhance their technical,
operational and resource allocative efficiencies to make
them compete better if they are to survive in the global
competitive environment. There have been many banking
crises across the globe from the early 1980s and onward,
with many of them occurring in developing countries
(Demirguc-Kunt and Detragiache, 1998). According to
their study, these crises were caused by inefficiencies in
the operations of the banks, ranging from inadequate
liquidity, excessive overhead cost, increased cost of
funding due to undercapitalization and unhealthy loan
portfolios arising from increased exposure to credit risk. A
study undertaken by Bawumia et al. (2005) and Sarpong
et al. (2013), indicated that there are inefficiencies in the
Ghanaian banking industry in terms credit risk reduction,
service provision and cost management.

This study is therefore aimed at assessing the
efficiency of banks listed on the Ghana Stock Exchange
(GSE), using financial ratios. The ratios will be used in
measuring the relative strengths and weaknesses,
including their profit efficiency, cost efficiency, efficiency
in improving assets quality,financial leverage, liquidity,
and exposure to foreign currency exchange rate risk of
the banks by performing calculations on items on their
income statements, statement of financial position, cash
flow statements and notes to the accounts.

Literature review

According to the Centre for Policy Analysis (CEPA),
(2012), the banking sector of Ghana has grown rapidly
over the past five years, both on account of participation
of new entrants and an increase in the size of financial
assets in the industry. Banks‘ branch networks have been
broadened across board from 374 branches in 2005 to
708 branches at the end of 2010; over the same period
banking sector assets more than quadrupled from GH¢3.8
billion to GH¢17.4 billion. In spite of the intense com-
petition and spectacular growth in the industry,
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intermediation costs have continued to grow. The in-
creased competition resulting from a broadened partici-
pation base seemed to have exerted pressure for more
qualified personnel and funding costs, leading to high
bank lending rates.

According to the Central Bank of Ghana (2013), total
assets of the Ghanaian banking industry rose by 23%,
from GH¢22.1 billion in December 2011 to GH¢27.2
billion in December 2012. The growth in banks’ assets
was supported by a deposit growth of 22.5% during the
period and net worth which recorded a 20.8% growth to
GH¢3.1 billion. GH¢206 million of the total net worth, was
from bank recapitalization.The banking sector is robust
since the financial soundness indicators of the sector
remain strong. “The Capital Adequacy Ratio (CAR) was
well above the 10% threshold and increased to 18.6% at
the end of December 2012, compared to 17.4% in
December 2011. The pace of growth in monetary
aggregates moderated in 2012. The broad money supply
(M2+) grew by 24.3% in December 2012, compared to a
33.2% growth in December 2011. The Net Domestic
Assets of the banking system grew by 49.9% whilst the
Net Foreign Assets fell by 10.2%. Reserve money
however grew by 36% in December 2012 compared with
31.1% a year earlier.

Credit to the private sector by DMBs grew by 34.1% in
December 2012, compared to 26.3% in 2011. In real
terms, private sector credit growth was 23.2% in
December 2012, relative to 16.3% in 2011. The Bank’s
latest credit conditions survey showed further easing of
credit conditions for large enterprises and consumer
credit. However, credit for mortgages and small and
medium term enterprises were tightened in the period.
The banking sector continued to be profitable and
solvent. All the financial sector soundness indicators
measured by earnings, liquidity, and capital adequacy
recorded some growth. By the end of 2012, all banks had
met the GH¢60 million revised minimum capital require-
ment. There was some improvement in the Non-
Performing Loans (NPL) ratio which moved down to
13.2% in 2012, from 14.2% in 2011. The pace of money
market rates observed during the first half year slowed
down towards the last quarter of 2012 supported by
improved inflation and exchange rate expectations.
Cumulatively, the policy rate was raised by 250 basis
points to 15% in June and maintained for the rest of the
year. Asset quality has been improving over the years.

A study conducted by International Monetary Fund
(IMF) (2011), on the soundness and resilience of the
Ghanaian banking industry, as an update to the Financial
System Stability Assessment on Ghana, showed that
official financial soundness indicators do not provide an
adequate picture of the soundness of the banking system
due to weaknesses in banks’ financial accounts. In
particular, the study noted a variety of practices that
result in an overstatement of capital, profitability, and
liquidity in the banking sector. These include:

1. The misclassification of Nonperforming Loan (NPLS)
particularly those linked to government arrears;

2. Under-provisioning for NPLs;

3. The treatment of restructured loans as current;

4. Accrual of interest on NPLs; and

5. The reporting of encumbered treasury securities
among liquid assets.

Nevertheless, notwithstanding data weaknesses, capital
in the banking system has on aggregate increased and
liquidity remains high. The high capital levels mainly
reflect the recent increase in minimum capital require-
ments and the significant and increasing share of zero
risk-weighted treasury securities. The substantial liquidity
in the banking system reflects a combination of intensified
deposit mobilization efforts by banks, elevated govern-
ment expenditures and increased foreign inflows, most
notably foreign direct investment, remittances, and
portfolio capital flows. Banks have also remained largely
profitable.

However, NPLs are very high across the industry and
pockets of fragility remain. At the end of December 2010,
NPLs were estimated at 17.6% and several banks, inclu-
ding systemically important domestic banks and
subsidiaries of reputable international banks, reported
higher NPL ratios in the range of 20 to 40%. Though,
improving misclassification and under-provisioning for
loans is still a common occurrence among banks. Adjust-
ments to the figures made by the team for some of the
obvious misclassifications and lending to shareholders,
suggest that some of the small and medium sized banks
may be undercapitalized. The restructuring of a couple of
banks previously identified weak banks is yet to be
completed.

The performance of the banking sector and its owner-
ship structure compares unfavorably with peer countries.
Aggregate capital adequacy levels and bank profitability
are in line with other countries, but the NPL ratio is much
higher than most peer countries. As for the ownership
structure, the share of foreign banks is comparable to
most other countries but state ownership of banks is
among the highest in the region as is the ownership of
commercial banks by the central bank. Credit risk and
concentrations in loan portfolios continue to present a
major risk to banking system stability. At least 10 banks
with an asset share of 41% continue to have concen-
trations where the default of a single obligor would result
in them breaching the CAR and two of them, with a
market share of 16%, would become insolvent. Similarly,
eight banks with a market share of 27% would breach the
capital adequacy requirements, if loans that are currently
classified as substandard and doubtful migrate across the
transition matrix, and 11 percent of current loans become
nonperforming.

Liquidity risk is less of a systemic threat but there are
some pockets of vulnerability. Updated stress tests
indicate that two banks remain highly vulnerable to



liquidity risk. These two banks depend heavily on public
sector deposits to finance their asset growth, and if the
central government and public institutions were to
withdraw their deposits from commercial banks, they
could see their liquid asset ratio falling below 10%. More
generally, small banks are more exposed to liquidity risk
than big banks. This is because big banks have a
network of branches through which they are able to tap
low-cost deposits, while smaller banks rely heavily on
public sector and other wholesale deposits. Some of the
smaller banks also use their t-bills as security for cor-
porate deposits and the encumbered assets would not be
available to meet deposit withdrawals.

Market risk is not significant but indirect credit risk has
not been quantified. Stress tests performed by the team
showed that direct balance sheet effects of an exchange
rate change were minimal, and latest data show that
banks have continued to maintain low open positions.
Similarly, banks exhibit resilience to changes in interest
rates, in large part because most lending is at variable
rates. However, exchange and interest rate changes can
erode the incomes and debt service capacity of
borrowers, thus, the balance sheet of banks would be
indirectly affected through increased credit risk. Ghana is
amongst the countries with high NPL ratios in Africa, over
the past five years (As shown in appendix 1 to 4 Sarpong
et al., (2013)). Several banks in Ghana, including syste-
mically important domestic banks and subsidiariesof
reputable international banks — reported high NPL ratios
in the range of 20 to 40%.This state of affairs reflects the
interplay of several factors, one of the most important
being the state's involvement in bank's operations. It is
argued, for example, that the state has controlling
interests in five banks, which together account for 29% of
the banking system assets. The performance of these
state-owned banks (SOBs) has however been poor, due
to lending practices that focus on objectives other than
prudential considerations (CEPA, 2012).

Many studies have been made on the efficiency of
banks operating in particular industries, each of them
focusing on particular types and measures of bank
efficiency. The different efficiency dimensions include
cost efficiency, profit efficiency, technical efficiency,
allocative efficiency and managerial efficiency. Different
variables were defined and theoretically included as
inputs and measured against calculated outputs. Some
studies also sought to establish the relationship between
particular efficiencies and factors like stock performance,
concentration, size, structure and mergers. Different
studies have used different models in measuring bank
efficiency, ranging from parametric, non-parametric, sto-
chastic and deterministic to ratio analysis. Cost efficiency
(optimality) can be described as the ability of a bank to
minimize the costs associated with a given output. Cost
efficiency measures the ability of a bank to maintain
minimum cost, comparable to what it would have cost a
best-practice institution for producing the same output
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under the same conditions. To measure the cost
efficiency of banks, a comparison should be made of the
observed cost-and-output-factor combinations  with
optimal combinations determined by the available
technology (efficient frontier), (Fiorentino et al. 2006).

Many studies have been made on the cost structure of
banks in different countries. Dietsch and Wiell (2000),
determined the impact of environmental factors on the
cost efficiency of French and Spanish banking industries
using distribution-free approach. Fries and Taci (2004),
studied the cost efficiency of 289 banks in 15 east
European countries using stochastic frontier approach
and the results showed that banking systems in which
foreign-owned banks have a larger share of total assets
record lower cost and that the association between a
country’s progress in banking reform and cost efficiency
is non linear. Allen and Rai (1996), estimated the overall
cost function of 194 international banks across 15
countries over the period 1988 to 1992 in order to
determine the inefficiencies of inputs and outputs. They
concluded that the inefficiencies of inputs are higher than
outputs. Drake and Weyman-Jones (1996), used
stochastic frontier approach and data envelopment
analysis to estimate the cost efficiency of 46 British
building societies. They observe different mean efficiency
scores. The rank correlation is however high, with a
spearman co-efficient of 97.15%.

Financial ratios are also used in the measurement of
cost efficiency of banks. Cost efficiency ratio is a measure
of the relationship between income and overhead expen-
ses. It is a way of measuring the proportion of operating
revenues or fee income spent on overhead expenses.
The efficiency ratio indicates the ability of the bank’s
management to keep overhead costs low and defined as
operating overhead expenses divided by gross income
(interest income, commissions and fees). (Said and
Tumin, 2011).

Technical efficiency is the ability to produce the maxi-
mum output for a given quantum of inputs. Rangan and
Grabowski (1988), used a non-parametric frontier
approach to measure the technical efficiency of a sample
of U.S. banks. The results indicate that these banks could
have produced the same level of output with only 70% of
the inputs actually used. In addition, most of this ineffi-
ciency is due to pure technical inefficiency (wasting
inputs) rather than scale inefficiency (operating at non-
constant returns to scale). Finally, regression analysis
indicates that the technical efficiency of the banks is
positively related to size, negatively related to product
diversity, and not at all related to the extent to which
branch banking is allowed.

Pastor et al. (1997), studied the technical efficiency of
different countries by means of data envelopment
analysis model. The study extended the efficient cross-
country comparisons to ten European countries in order
to know how different or similar current banking perfor-
mances are. They did two types comparisons. They
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evaluated the average technical efficiency by means of a
data envelopment model called the “basic” model. The
model includes only banking variables. The second model
called “complete”, does consider environmental variables
together with the banking variables of the basic model.
The empirical results recommended them to substitute
the original environmental variables with codified varia-
bles. Finally, the non homogeneity of the country-
samples, observed after performing individual data en-
velopment analysis for each country, was decisive for
considering models based on a modified sample. The
comparison between the two models show that the
country specific environmental conditions exercise a
strong influence over the average efficiency score for
each country.

Dietsch and Weill (2000), also measured the technical
efficiency of 93 European banks using data envelopment
analysis and found that bank size have no significant
impact on technical efficiency and that cooperate and
savings banks are more efficient than commercial banks.
Tahir and Haron (2008), studied the technical efficiency
of the Malaysian commercial banks over the period of
2000 to 2006, using stochastic frontier approach. Their
findings showed that Malaysian commercial banks have
exhibited overall efficiency of 81%, implying an input
waste of 19%. The result also found that the level of
efficiency had increased during the period of the study.
They also found that domestic banks were more efficient
relative to foreign banks. Akoena et al. (2009), studied
the technical efficiency and economies of scale of
Ghanaian banks, to obtain a sense of what might happen
to efficiencies in the industry when banks get bigger and
also to see whether large banks have been more efficient
than small banks. They used data envelopment analysis
on the annual bank data from 2000 to 2006. They
concluded that the technical efficiency of large banks as
a group and small banks as another are similar.
However, the small banks have larger scale efficiencies
than the large banks. This meant that on the average the
large banks in Ghana are more removed from the point of
their lowest average cost than the small banks and the
central bank should be careful about encouraging banks
to be bigger if its objective is to prove scale efficiency.

Profit efficiency is the ability to generate maximum
profit for a given output. A profit efficient bank, from the
investor's perspective, is profit inefficient from the
perspective of the economy and the value chain. Profit
efficiency measures the ability of banks to maximize profit
for given input prices and outputs. Lozano (1997), exa-
mined the profit efficiency of savings banks in Spain over
1986 to 1991, using thick frontier approach, and
estimating using both alternative and standard profit
function specification to illustrate the effect of different
assumptions regarding the competiveness of the output
market. The study showed that average profit of Spanish
savings banks fell by forty percent between the periods
studied. Olsen and Zoubi (2011), did a comparison of

accounting-based and economic-based measures of
efficiency and profitability of banks in ten Middle East and
North Africa (MENA) countries. To examine the factors
that explain bank profitability in the MENA region, they
used income statement, statement of change in stock-
holders’ equity, balance sheet, statement of cash flows,
and the notes to the financial statements for the period of
2000 to 2008 and external variables affecting bank
performance (inflation GDP, concentration). Accounting
variables help explain cost and profit efficiency, but cost
efficiency has little impact on profitability and profit
efficiency. Their results suggest that researchers perhaps
should focus more on profit efficiency than cost
efficiency. MENA banks are slightly less cost efficient
than European banks, but similar to banks in developing
economies. However, MENA banks score well in terms of
profit efficiency relative to banks world-wide. Finally,
almost all banks in the MENA region are below optimal
size.

Berger and Mester (1997), applied an alternative model
for measuring profit efficiency. The model compared
profit to input prices and output volumes instead of output
prices. Measuring profit efficiency in this shows the ability
of banks to generate profits for the same level of outputs
and thereby minimizes the scale bias that might be
present when output levels are allowed to fluctuate freely.
Financial ratios are tools used to assess the relative
strength of companies and industries by performing
calculations on items on income statements, balance
sheets, cash flow statements and notes to the accounts.
Ratios are used to measure the cost efficiency, profit
efficiency, asset quality, liquidity and solvency of banks,
giving investors, regulators and the general public more
relevant information for informed economic decisions
than raw financial data. It also measures the exposure to
foreign currency exchange risk. Investors and analysts
can gain profitable advantages in the stock market by
using the widely popular, and arguably indispensable,
technique of ratio analysis. Different ratios provide
information on different issues concerning the business.
The ratio of non-interest expense to gross income, net
interest income to gross income and non-interest expense
to net interest income are used to measure the cost
efficiency of banks. Return on assets and return on
shareholders fund are used to measure the banks’ profit
efficiency. The ratio of non-performing loans to gross
loans, loan-loss provision to non-performing loans and
non-performing loans (net of provisioning) to capital are
used to measure the banks’ efficiency in improving asset
quality. Ratio of liquid assets to total assets and liquid
assets to short-term liabilities are used to measure the
liquidity of the banks. The ratio of shareholders equity to
total risk weighted assets and tier 1 capital to total risk
weighted assets measure the financial leverage (capital
adequacy) of the banks and the higher the ratio the lower
the leverage.

Financial ratios enable the determination of the cost



efficiency, profit efficiency, asset quality, liquidity, financial
leverage and exposure to foreign currency exchange rate
risk of the individual banks, since they are calculated se-
parately for each bank. Financial ratios simplify the
comprehension of financial statement, showing a clear
picture of performance and changes in the financial
condition of the business. It provides necessary data for
inter-firm comparison. Ratios highlight key factors asso-
ciated with successful, sound and correctly valued firms.
Ratios allow a clear picture of the performance of banking
institutions or industry. It must be noted however that
ratios are based on past financial data and therefore
measure past performance. Forecasts for the future may
be constrained since several other factors like market
size, market conditions, concentration, management
policies technology, etc. may affect the future operations.
They are also subject to the limitations of financial
statements.

Said and Tumin. (2011), employed two measures of
profitability, Return on Average Assets (ROAA) and
Return on Average Equity (ROAE), to measure financial
performance of banking institutions in China and
Malaysia. ROAA reflects the ability of a bank’s mana-
gement to generate profits from the bank’s assets and it
is calculated as the ratio of net profit after tax toaverage
assets. ROAE, on the other hand, indicates the return to
shareholders on their equity and is calculated as the ratio
of net profit after tax toaverageshareholders fund.
Average assets and average equity are used in order to
capture any differences that occur in assets and equity
during the fiscal year. They employed five variables as
determinants of bank performance: ratio of net loans to
deposit and short-term funding, ratio of loan loss
provisions to net interest revenue, ratio of equity to total
assets, ratio of non-interest expense to average assets,
operating expenses and size which is measured by the
natural logarithm of the accounting value of bank’s total
assets. The liquidity risk is represented by bank’s liquid
assets to total assets. Holding liquid assets reduces the
risk that banks may not have sufficient cash to meet
unexpected deposit withdrawals or new loan demand,
thereby forcing them to borrow at excessive costs. Thus,
as the proportion of liquid assets increases, bank’s
liquidity risk decreases.

The benchmark for capital adequacy ratio (used in
measuring financial leverage) is 10%, as required by bank
of Ghana. The rest of the ratios do not have specified
percentages but the performance of the individual banks
is usually compared to that of the industry or banks of
similar size.

METHODOLOGY

The study made use of key financial ratios in assessing
the efficiency of banks listed on the Ghana Stock Ex-
change, which are Ghana Commercial Bank (GCB), HFC
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Bank, Ecobank Ghana (EBG), SG-SSB Bank and CAL
Bank. Data was obtained from the 2005 to 2011 annual
reports and financial statements of these listed. Neces-
sary financial ratios showing efficiencies in different
compartments of the banks’ operations were calculated
based on the financial data obtained from the statement
of financial position, income statements, cash flow
statements and notes to the accounts. The ratios were
calculated for each individual bank to assess its relative
performance.This was done for each of the years and
also for the entire period. Averages for the figures shown
on the financial statements of all the banks will also be
used to calculate the ratios to show efficiency of the
whole industry. This is because the efficiency of a
banking industry is measured by the average efficiency of
the individual banks operating in the industry. The
efficiency of the individual banks operating in a country
reflects the efficiency of the county’s banking industry.

Key financial ratios calculated were grouped in
accordance with the Bank of Ghana’s Financial Sound-
ness Indicators for banks. They include Cost Efficiency
Ratios, Profit Efficiency Ratios, Financial Leverage
(Capital Adequacy) Ratio, Liquidity Ratios, Asset Quality
Ratios and Exposure to Foreign Exchange Risk Ratio.
The profit efficiency ratios include Return on Assets
(ROA) and Return on Shareholders’ Equity (ROE). ROA
is calculated as net profit before tax divided by total
assets. It shows the capability of the banks’ management
to generate returns from the assets of the banks. ROE is
also calculated as net profit after tax divided by share-
holders equity. This also shows the return to shareholders
on their equity. Cost efficiency ratio measures the ability
of the banks’ management to control cost. It can be
looked at from two dimensions. Ratio of net interest
income to gross income and ratio of non- interest expense
to gross income.

Capital adequacy requirement is to ensure that banks
hold sufficient resources to absorb shocks to their
balance sheets. It is basically measured as shareholders
equity divided by total risk weighted assets. It is designed
to assess the solvency of banks. The requirement
protects the banks’ depositors and lenders and also
maintains confidence in the banking system. It is used to
measure leverage. The higher the capital adequacy ratio,
the lower the leverage. The liquidity risk is represented by
bank’s liquid assets to total assets. Holding liquid assets
reduces the risk that banks may not have sufficient cash
to meet unexpected deposit withdrawals or new loan
demand, thereby forcing them to borrow at excessive
costs. Thus, as the proportion of liquid assets increases,
bank’s liquidity risk decreases. Liquidity can be looked at
from two dimensions. Ratio of liquid assets to total assets
and ratio of liquid assets to short term liabilities.

Asset quality ratio determines the bank’s effectiveness
in screening credits and monitoring credit risk. It
measures the banks’ capability in ensuring that loans
together with their principal are collected. It can be looked
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Figure 1. Return on assets
Source: Annual financial reports of respective banks

at from three dimensions. Ratio of non-performing loans
to total gross loans, cumulative provision balances of
banks at a particular due date to gross loans and the
proportion of total exposure on gross funded loans and
advances that form part of the 50 largest exposure.
Foreign exchange exposure ratios measure the banks’
exposure to foreign exchange risk. This can also be
looked at from two dimensions. Share of foreign exchange
deposit to total deposits and net open position in foreign
exchange to capital.

Analysis of profitability

Profitability is crucial to the survival of every business.
Several ratios can be calculated for analyzing bank
profitability. The key bank profitability ratios include return
on assets and return equity. Return on Assets shows
what earnings were generated from the banks’ assets. It
measures the banks’ efficiency in the utilization of their
assets to earn profits. The assets of the banks are
comprised of both debt and equity. Both of these types of
financing are used to fund the operations of the bank.
The Return on Assets figure explains how effectively the
banks are converting the money it has to invest into net
income. The higher the percentage, the better, because
the company is earning more money on less investment.
The return on assets for the listed banks together with
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the industry average for 2005 to 2011, and an average
for the seven year period have been shown in Figure 1. It
can be seen from the figure that return on assets for each
of the listed banks have been declining marginally over
the years, except HFC and SGSSB which experienced
increases in some of the years. GCB Bank’s return on
assets increased sharply from 2.2% in 2005 to 3.7% in
2006. This represent 68% increase, which is the bank’s
highest for all the years studied. It then declined in the
subsequent two years till 2010 when it rose up to 2.6%. It
however declined sharply to 0.7% in 2011. The bank’s
return on assets trailed that of the industry for all the
years. It however, on the average, generated more
returns on its assets than HFC bank.

CAL bank’s return on assets shot up from 3.1% in 2005
to 3.6% in 2006 and then kept on decreasing over the
years till 2011 when it started increasing again. It
performed better than GCB and HFC in most of the years
and on the average. Its 2.6% average is however slightly
lower than the industry’s average for the seven year
period of 2.7%. Even though HFC bank’s return on
assets has been increasing over the years, it had the
lowest return on assets in almost all the years. This is
reflected in its seven year average of 1.8% as against
that of the industry of 2.7%. SGSSB bank’s return on
assets grew over the years to a maximum of 3.6% in
2008 and then started declining marginally for the rest of
the years. It reached its lowest of 2.3 in 2011. The bank
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Figure 2. Return on equity
Source: Annual financial reports of respective banks

performed better than the rest of the listed banks with the
exception of EBG. It also achieved an average of 3.1%,
which is higher than that of the industry. The return on
assets for EBG increased from 4.2% in 2005 to 4.4% in
2006 and then decreased to 3.7% the following year. It
maintained 3.9% for the rest of the years till 2011 when it
dropped to 3.3%. The bank performed better than both
the listed companies and the industry. Its seven year
average of 3.9 far exceeds that of the industry.

It can be seen from the above that EBG performed
relatively better in terms of return on assets. It is followed
by SGSSB which also performed creditably. These banks
were profit efficient since their average for the seven year
period exceeded the industry average for the same
period. The seven year average of 3.9 and 3.1% for EGB
and SGSSB respectively means that on the average
(over the seven years), every cedi spent on assets by the
banks on their assets generate profits of 3.9 pesewas
and 3.1 pesewas respectively. This implies that the banks’
managements have been relatively efficient in the utili-
zation of assets. They have been implementing strategies
which continually enhance the banks’ efficiency in the
utilization of assets for its operations and earning more
returns relatively, on their investments.

Apart from CAL bank which returns on asset on the
average for the period was very close to that of the
industry, GCB and more especially HFC showed a rela-
tively poor performance. These banks on the average
generated returns lower than the industry from the use of
their assets and for that matter were profit inefficient. This
may be due to poor asset quality, under utilization of

assets and lack of appropriate cost control measures. It
may also be due to management’s inability to implement
measures which will ensure improvements in the utili-
zation of assets.

Return on equity is an important profitability metric,
which reveals how much profit a bank earns in com-
parison to total shareholder equity. It measures the return
generated on shareholders equity and shows how well
the bank uses shareholders funds to generate profits.
Generally, the higher the banks’ return on equity, the
better. This is because it measures shareholders returns
and potential growth on their investments. Again, banks
with high return on equity are more likely to generate
cash internally. However, banks may experience diffi-
culties in maintaining high return on equity since they are
required to hold sufficient capital to prevent bank failures
and also meet capital adequacy requirements. Holding
too much capital lowers the return to shareholders.

The return on equity for the listed banks together with
the industry average for 2005 to 2011, and an average
for the seven year period have been shown in Figure 2.
The seven year average return on equity for all the listed
banks fell below that of the industry. The banks generally
experienced an upward trend for their return on equity till
2009 when it starting falling. Most of them however,
started picking up in 2011. GCB banks’ return on equity
increased significantly from 19.9% in 2005 to 32.1% in
2006. It then kept on falling in subsequent years till 2010
when it again increased significantly to 22.6% and
thereafter fell sharply to 9.85 in 2011. The bank performed
relatively poor in terms of earning returns for
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shareholders, with a seven year average of 18.8%, which
is the lowest amongst the listed banks.

CAL bank’s return on equity also increased significantly
from 16.6% in 2005 to 23.2% in 2006 and continued the
increase marginally till 2009 when it experienced a
downward trend. It however, moved up to 19.7% in 2011
from 11.5% in 2010. It performed poorly on relation to all
other listed banks except GBC. Its seven year average of
19% is far below that of the industry of 32.1%. HFC
bank’s return on equity maintained an increasing trend
over the years up to 2009 when it decreased significantly
from 41.6% in the previous year to 26.4%. It however,
kept increasing marginally for the rest of the years. HFC
bank performed better than the other listed banks except
EBG. Its return to shareholders on their investments
averaged 24% for the seven year period. It also main-
tained fairly stable returns over the years.

SGSSB bank’s return on equity kept on decreasing
marginally over the years till 2008 where it increased
marginally from 20% in the previous year to 22.3%. It
however returned to its downward trend for the rest of the
years. The bank performed relatively poor in relation to
return on capital. Its seven year average of 19.5% is far
below that of the industry. It however performed better
than GCB and CAL bank. EBG maintained high return on
equity for the first three years, which far exceeded that of
the industry. It however experienced a downward trend
for the rest of the years. The bank performed relatively
better in relation to its return to equity holders. Even
though it seven year average of 31% is slightly below that
of the industry, it far exceeds that of the rest of the listed
banks.

It can be observed from the above that GCB, CAL bank
and SGSSB performed abysmally in relation to their
return on equity. Their averages for the seven year period
were 18.8, 19 and 19.5% respectively, as against that of
the industry of 32.1. They were able to earn returns of
18.8, 19 and 19.5 pesewas respectively for their
shareholders over the period, on every cedi investment
made by the shareholders, compared to 32.1 pesewas
made by the industry. These banks generated relatively
lower returns to their shareholders on their investments.
This means that investments made by shareholders have
relatively lower growth potential. This also implies that the
banks are less likely to generate cash internally. This
performance may be attributable to the banks’ inability to
efficiently utilize shareholders funds in the generation of
profits. GCB and SGSSB bank have weak cost control
and cost reduction mechanisms as is been reflected in
their average non interest expense/gross income ratio of
56.09 and 56.45% respectively.

This situation reduces profits and thereby results in
lower returns on equity. HFC bank’s return on equity
trailed that of the industry but is relatively better than all
the listed banks with the exception of EBG. The bank’s
lower return on equity can be partially attributable to
holding excessive capital, especially getting to the latter

part of the period. Even though EBG bank’s return on
equity is slightly lower than that of the industry, it exceeds
that of all the other listed banks. The bank generated
relatively higher returns to their shareholders compared
to the other listed banks. They also have a high potential
of generating cash internally and growing shareholder
investments compared to the other listed banks.

Analysis of cost efficiency

The efficiency of operational model, cost reduction
enhancements and cost efficiency are essential to the
growth of every business including banks. High cost
efficiency allows banks to lower interest margins through
lower loan rates and higher deposit rates. Typical cost
efficiency ratios are net interest income/gross income and
non interest expense/gross income. Net interest income/
gross income indicates how much of the total income of
the banks were generated from interest on loans
provided by the banks, which is their core business. A
lower ratio may imply that the bank depends more on
other sources of income like commissions and fees,
trading and some non operating income. It may also
imply that the banks’ managements have not been
effective in exploring more lending avenues and making
available innovating products that suits customer needs.

The net interest income/gross income ratio for the listed
banks together with the industry average for 2005 to
2011, and an average for the seven year period have
been shown in Figure 3. All the listed banks experienced
a decrease in their interest ratios in 2009, except SGSSB
which made a marginal increase over the previous years.
GCB achieved the highest seven year period average
interest ratio of 57.33%, which also far exceeds that of
the industry. After decreasing significantly in 2009 from
56.75% in the previous year to 40.36%, it however shot
up in the subsequent years. CAL bank’s average of
37.23% is the lowest amongst the listed banks and also
lower than that of the industry. It decreased over the
years till 2010 when it experienced an upward trend. HFC
also experienced a downward trend up to 2010 where it
started moving up. Its average of 46.6% is slightly below
the industry’s 46.73%. SGSSB kept on increasing over
the years till it reached its apex in 2010 and then fell from
62.27 to 56.87% in the subsequent year. Its seven year
average of 54.73% far exceeds that of the industry and
all the listed banks with the exception of GCB. EBG
experienced marginal decreases and increases over the
years. The bank’s average of 48.57% trailed behind GCB
and SGSSB but exceeded that of the industry and the
rest of the listed banks.

This means that GCB, CAL BANK, HFC BANK, SGSSB
and EBG have on the average over the seven year
period generated 57.33, 37.23, 46.6, 54.73 and 48.57%
respectively of their gross income from interest earned on
loans. Non interest expense to gross income is an
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Figure 3. Income/Gross income.

Source: calculated by researchers based on the annual

important ratio for measuring the cost efficiency of banks.
It shows management’s efficiency in undertaking the
operations of the bank and the lower the cost to income
ratio, the better. It shows how expensive it is for banks to
produce a unit of operating income in terms of cost not
related to interest expense. Cost efficient banks have the
potential to generate more income from their resources.
Banks with higher unit cost may require higher margins in
order to cover their high operating cost. This may be
difficult when there is fierce competition and intense
rivalry in the industry.

The non interest expense to gross income ratio for the
listed banks together with the industry average for 2005
to 2011, and an average for the seven year period have
been shown in Figure 4. GCB bank’s cost to income ratio
continued improving over the years till 2011 where it rose
up from 43.86% in the previous year to 73.42%. Despite
the improvements, its seven year average of 56.09% is
higher than that of the industry. It is also higher than that
of all the other listed banks, except SGSSB. This is due
to its high cost to income ratio of 62.16 and 73.42% in
2005 and 2011 respectively. CAL bank improved over the
years, recording the lowest cost to income ratio till 2011
where it went up slightly. Its seven year average cost to
income ratio of 38.21% is the lowest amongst all the
listed banks and also far below that of the industry of
51.46%. It performed better than the industry in terms of
cost to income ratio over all the years.

HFC bank achieved relatively better cost to income
ratio compared to the industry and the listed banks,
except cal bank. It performed better over the years up to
2010 where it started climbing up. Its seven year average
of 41.04% is slightly above CAL bank, and better than
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financial reports of respective banks

that of the rest of the banks and the industry. SGSSB
performed poorly with respect to cost to income ratio. Its
average of 56.45% is the highest amongst the banks and
also exceeds that of the industry. EBG maintained a fairly
satisfactory performance in relation to cost to income
ratio, performing better than GCB and SGSSB. Its ave-
rage of 47.51% is lower than that of the industry. The
bank however made a higher cost to income ratio
compared to HFC bank and CAL bank.

CAL bank and HFC bank were cost efficient, having
ratios less than the industry and performing relatively
better than the rest of the banks. Their seven year ave-
rage cost to income ratios were 38.21 and 41.04%
respectively. This means that on the average they spend
38.21 and 41.04 pesewas respectively of every cedi of
income generated, on staff salaries, depreciation, admini-
strative expenses and other operating expenses. These
banks have been relatively cost efficient compared to the
rest of the banks. The banks’ managements have efficient
operational models which allow them to produce operating
income with relatively less cost in relation to cost not
related to interest expense. They have efficient cost
control and cost reduction enhancements mechanisms.
They have high growth potential since they are operating
with low cost structures, which will result into high profits.
They also have the flexibility of reducing interest margins,
due to the low cost of operations, which will enable them
to be highly competitive even when competition becomes
intense in the industry. This confirms the work of
Bawumia et al. (2005) and Sarpong et al. (2013).

EBG spent less than 50% of its income on overhead
costs, which is better than that of the industry. The bank
maintained a downward trend getting to the latter part of
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Source: calculated by researchers based on the annual financial reports of respective banks

the period, which means it is working towards improving it
cost efficiency. GCB and SGSSB spent more than 55%
of their gross income on cost not related to interest
expense. This is an indication that the banks have not
been efficient in controlling cost and undertaking opera-
tions, which has resulted into generating income with
high cost structure. It means that it is relatively expensive
for these banks to produce income compared to the
industry. They may lack sufficient cost monitoring and
control systems. This situation will lead to less profit
unless interest margins are increased. This situation can
also slow growth, especially in highly competitive
industries where is difficult to increase margins.

Financial leverage (capital adequacy) assessment

Capital adequacy requirement is to ensure that banks
hold sufficient resources to absorb shocks to their
balance sheets. It is designed to assess the solvency of
banks. The requirement protects the banks’ depositors
and lenders and also maintains confidence in the banking
system. It is used to measure leverage and assess
whether the banks are prepared to take greater risk. The
higher the capital adequacy ratio, the lower the leverage.
It is designed to gauge the banks’ solvency. A ratio below
regulators required minimum implies that the bank is not
adequately capitalized to expand its operations.

The capital adequacy ratios for the listed banks
together with the industry average for 2005 to 2011, and
an average for the seven year period have been shown in
Figure 5. All the listed banks’ capital adequacy ratios
exceeded the bank of Ghana minimum requirement of
10%, which serves as the benchmark. Some of them
however had figures below that of the industry. All the
banks experienced an upward trend from 2009. This is
due to increase in the minimum capital requirement set
by the central bank. GCB bank’s average capital ade-
quacy ratio of 11.91% is the lowest amongst the listed
banks and also lower than that of the industry. It is
however above the minimum requirement of 10%. This is
followed by CAL bank which had an average of 14.95%.
CAL bank’s ratio reduced significantly from 21.9% in
2005 to 13.1% in the subsequent year and thereafter
experienced marginal increases over the years up to
2011 where it fell marginally. HFC bank’s capital
adequacy ratio is better than that of the industry and the
rest of the listed banks except EBG. Its ratio increased
significantly in 2010 from 17.93% in the previous year to
30.92% and continued the increase in the subsequent
year. SGSSB bank’s average capital adequacy ratio is
slightly below that of the industry and also better than
GCB and CAL bank. Its ratio increased significantly in
2009 to 24% from 10.43% in the previous year and
continued its increasing trend in subsequent years. EBG
maintained the highest average capital adequacy ratio



w
2
=
=
w
o 15
[+
w
a. 10
5
2011 2010 2009
GCB 11 10 12.06
mCAL 12.17 16.08 15.28
mHFC 31.36 30.92 17.93
W SGSSB 26.9 24.52 24
mEBG 13.57 22.51 223

‘W GHANAAVERAGE| 174 | 191 | 182

Figure 5. Capital adequacy ratio.

Source: Annual financial reports of respective banks

amongst the listed banks. Its ratio is also better than that
of the industry.

All the banks had low financial leverage and met the
regulatory requirement over the years, exceeding the
minimum requirement in all the years. The rate of capitali-
zation of the banks is sufficient and comparable to that of
other banking industries in Sub-Saharan Africa (see
appendix 1). This shows that the banks are solvent and
their capital resources are sufficient to absorb shocks to
their balance sheet. It also means that they have low
financial leverage, adequately capitalized to expand
operations and their depositors and lenders are ade-
guately protected against loss. HFC bank and SGSSB
bank maintained capital adequacy ratios of 31.36 and
26.9% respectively in 2011. This means that these banks
are having a very low leverage and are also in a position
to take greater risk. They can significantly expand their
operations without affecting their solvency.

Liquidity assessment

Liquidity ratios are calculated to determine the banks’
ability to turn short-term assets (assets that can be
readily converted into known amounts of cash without
significant loss) into cash to cover debts when creditors
are seeking payments. Liquidity ratios are usually used
by regulators to determine whether the banking insti-
tutions will be able to continue as viable concerns to meet
credit payments. Typical liquidity ratios are short term
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assets to total assets and short term assets to short term
liability. Holding liquid assets reduces the risk that banks
may not have sufficient cash to meet unexpected deposit
withdrawals or new loan demand, thereby forcing them to
borrow at excessive costs. Thus, as the proportion of
liquid assets increases, bank’s liquidity risk decreases.
The liquid assets to total assets ratio provides an
indication of the liquidity available to the banks to meet
expected and unexpected demands for cash. As mea-
sured, the higher the value of the liquid asset ratio, the
larger the margin of safety that the bank possesses to
cover short-term debts or meet loan requests. The liquid
assets to total assets ratios for the listed banks together
with the industry average for 2005 to 2011, and an
average for the seven year period have been shown in
Figure 6. GCB maintained an average of 29.59% which
exceeds that of the industry of 24.59%. The bank expe-
rienced marginal increases in its liquidity ratio throughout
the period till 2011 where it decreased slightly to 30.33%
from 31.21% in the previous year. It maintained the
highest liquidity ratio in all the years. CAL bank’s liquidity
ratio also decreased marginally over the years but rose
up in 2010 and declined slightly in 2011. Its 2011 ratio is
the lowest amongst all the listed banks, except HFC
bank, but is sufficient. HFC bank maintained the lowest
liquidity in almost all the years, maintaining 20.43% in
2011. These ratios were however sufficient. SGSSB also
maintained ratios slightly below that of the industry in
almost all the years. The ratio improved in 2011, moving
up to 29.54 from 25.22% in the previous year. EBG
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Figure 6. Liquid assets to total assets

Source: calculated by researchers based on the annual financial reports of respective banks

experienced marginal increases in its liquid assets to total
assets ratio over the years. The bank maintained suffi-
cient liquidity, with a ratio o f 24 .66% in 2011.

All the banks were highly liquid with regards to the
liquid assets to total assets ratio. Their liquid assets to
total assets (core) far exceeded 10%. This shows that all
the banks are highly liquid and they will not experience
difficulties in turning short-term assets into cash to cover
debts when creditors are seeking payments. They have
high liquidity to meet expected and unexpected demands
for cash. GCB and SGSSB bank have larger margin of
safety to cover short-term debts or meet loan requests,
than the rest of the banks. Liquid assets to short term
liability ratio measure the liquidity mismatch of short-term
assets and short term liability. It provides an indication of
the extent to which the banks can meet the short-term
withdrawal of funds and other liability payments without
facing liquidity problems.

The liquid assets to short term liability ratios for the
listed banks together with the industry average for 2005
to 2011, and an average for the seven year period have
been shown in Figure 7. All the banks maintained stable
liquid assets to short term liability ratios over the years
and experienced marginal decreases in 2011 except
GCB and HFC bank which experienced increases in
2011. GCB bank’s ratio increased over the years,

reaching its maximum of 39.45% in 2011. Its liquidity is
the highest amongst the listed banks in almost all the
years. CAL bank also maintained impressive ratios over
the years, increasing marginally up to 2010 where it
moved down. However, its 2011 ratio of 27.93% is the
lowest amongst the listed banks. HFC bank’s ratio also
increased over the years, maintaining 36.33% in 2011. Its
2011 ratio exceeds that of the industry. SGSSB bank
experienced an upward trend in its liquid assets to short
term liability ratio over the years but fell to 32.59% from
38.43% in the previous year. The bank is liquid but
slightly below that of the industry. EBG also trailed
marginally to the industry in terms of liquid assets to short
term liability ratio in the latter part of the period. It
however maintained a high liquidity position of 31.25% in
2011.

The listed banks have been liquid over the years as
indicated by their liquid assets to short term liability ratios.
This implies that the banks have low liquidity risk. They
are highly viable in terms of meeting credit payments.
This situation will lead to relatively lower interest cost
because the banks have sufficient cash to meet un-
expected deposit withdrawals or new loan demand, and
may not need to borrow at excessive costs. The banks
are capable of meeting short term withdrawal of funds and
other liability without liquidity problems. GCB and HFC
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Source: calculated by researchers based on the annual financial reports of respective banks

bank maintained high liquidity positions in 2011.

Analysis of asset quality

Asset quality ratios determine the bank’s effectiveness in
screening credits and monitoring credit risk. It measures
the banks’ capability in ensuring that loans together with
their principal are collected. Lower ratio indicates better
asset quality. These ratios are crucial to the survival of
the banks since it is a key predictor of bank insolvency,
(Demirguc-Kunt et al., 2000). The key asset quality ratios
are non-performing loan ratio, loan loss provision ratio
and 50 largest exposure ratio (gross funded and non-
funded loans and advances to total exposure). The non-
performing loan ratio determines the proportion of total
loans that will not earn income and for which either full
payment of principal and interest is no longer anticipated;
the principal or interest is 90 days or more delinquent;
and/or the maturity date has passed and payment in full
has not been made.

The non-performing loan ratios for the listed banks
together with the industry average for 2005 to 2011, and
an average for the seven year period have been shown in
Figure 8. GCB operates with the highest non-performing
ratio, making an average of 11.71% over the seven year
period. Its ratio declined significantly in 2006 to 3% from
15% in the previous year. It maintained that range till
2009 where it shot up to 19% and again increased to

26% in 2011. Its average for the period is how ever
slightly below that of the industry. CAL bank’s non-
performing ratio also declined significantly in 2006 to
6.1% from 16.9% in the previous year. It then continued
declining marginally till latter part of the period when it
shot up again. Its average over the period of 9.44% is
also below that of the industry of 11.84%. HFC bank non-
performing ratio decreased marginally over the years till
2010 where it increased significantly to 12.67% from
2.8% in the previous year. The bank’s non-performing
loan ratios are lower than that of the industry in all the
years. SGSSB bank experienced marginal decreases in
its non-performing loan ratio up to 2010 where it shot up
from 3.8% in the previous year to 8.5%. It however
declined marginally in the subsequent year. Its non-
performing loan ratios were lower than that of the industry
in all the years with the exception of 2006 and 2007.
EBG bank’s seven year period average non-performing
loan ratio of 3% is the lowest amongst the listed banks
and far below that of the industry. Even though it
experienced slight increases over the years, its ratio was
far below that of the rest the listed banks in the latter
parts of the period, especially in 2011, where it had non-
performing ratio of 1.5%.

The results show that all the listed banks’ non-
performing loan ratios were below that of the industry.
EBG performed relatively better than the rest of the listed
banks in terms of maintaining lower non-performing
loans. This is followed by HFC bank which also achieved
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Figure 8. Non-performing loan ratio.

Source: Annual financial reports of respective banks

an average of 5.56%. These banks have relatively better
asset quality than the rest. They have efficient credit
screening and monitoring mechanisms, which ensure that
loans and accompanying interest are collected in due
time. This means that, their portfolio of loans and ad-
vances have better credit quality compared to that of the
industry and the rest of the listed banks. This also implies
that only a smaller proportion (compared to the industry
and the other listed banks) of their loan portfolio does not
earn income or is lost in the course of operations. The
low non-performing loans will enhance the profitability,
capital preservation and more importantly the solvency of
the banks.

SGSSB bank also performed creditably, in relation to
their capability and efficiency in credit management com-
pared to GCB and CAL bank. Its non-performing loan
ratio is also lower than that of the industry. It must how-
ever be noted that the non-performing loan ratio of the
Ghanaian banking industry is higher than most peer
countries in Sub-Sahara Africa (see appendix 2). GCB
and CAL bank performed poorly compared to the rest of
the listed banks but were however better than the
industry. These banks had relatively higher non-perfor-
ming loan ratios. This implies that they have poor asset
quality. They have not been efficient in the screening of
credits and monitoring of credit risk. They have poor
quality loans and advances portfolio. They have inefficient
credit procedures and policies which have resulted in
huge losses over the years. This situation may force the
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banks to increase their interest margins in order to make
up for the losses resulting from their poor credit practices.
Large non-performing loans worsen the extent of assets
deterioration and threaten the solvency and capitalization
of the banks. The loan loss provision ratio reflects the
non-cash expense set aside by banks to cater for future
losses on loan defaults. The ratio measures the extent to
which a bank has provided buffer against the troubled
part of its loan portfolio and therefore guarantees a
bank’s solvency and capitalization if and when loan
defaults occur. The loan loss provision is based on the
riskiness of loans that banks make. Thus, a bank making
a small number of risky loans will have a low loan-loss
provision compared to a bank taking higher risks.

The loan loss provision ratio for the listed banks
together with the industry average for 2005 to 2011, and
an average for the seven year period have been shown in
Figure 9. The provisions made by the banks increased
significantly in the latter part of the period, reflecting their
huge non-performing loans in those periods. GCB has
been making sufficient provisions, which is comparable to
losses incurred in subsequent years. The bank has been
making sufficient provisions which commensurate their
non-performing loans in the subsequent years, with the
exception of 2010 where the non-performing loans ratio
was 15% but previous provision was 2%. CAL bank did
not make sufficient provisions in most of the years,
especially in 2005. It however bridged the gap in 2011.
HFC bank also made provisions that were comparable to
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Figure 9. Loan loss provision ratio.
Source: Annual financial reports of respective banks

their non-performing loans. The gap however started
stretching in 2010 and 2011. SGSSB bank made slight
under-provisions in 2005 and 2006. The bank however
made improvements in the next two years and then made
sufficient provisions in the subsequent years. EBG made
sufficient loan loss provisions over all the years. Accurate
provisions that capture the movements in non-performing
loans were made in all the years.

The loan loss provision ratios of the listed banks
followed similar increasing trend as their non-performing
loans ratios, except that the provisions increased at a
slower pace for some of the banks. GCB, SGSSB bank
and EBG made sufficient provisions for loan losses over
the years. This implies that these banks have been
assessing their credit risk accurately, which enabled them
to make necessary provisions against them. They have
the capability to measure credit quality of their loans
portfolio in order to provide buffer for losses on loan
defaults. These accurate measurements and sufficient
provisions guarantees the banks solvency and capitali-
zation should loan defaults occur. CAL bank and HFC
bank made some slight under-provisions, especially in
2010 and 2011. This may be due to the fact that the high
risky loans in their portfolio were not classified as such by
them. It may also be due to inefficient risk assessment
methodology and credit quality review processes. The
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situation results in inaccurate estimation of potential loan
losses. The under-provisions imply that the banks have
not sufficient provisions to serve as buffer against the
troubled part of their loans and advances portfolios. Their
under-provisions were marginal but extreme situations
can threaten their solvency and capitalization.

The 50 largest exposure to total exposure ratio shows
the proportion of total exposure on gross funded loans
and advances that form part of the 50 largest exposure.
The ratio measures loan concentration risk and large ex-
posures to single obligors and economic sectors. The 50
largest exposure to total exposure ratio for the listed
banks together with the industry average for 2005 to
2011, and an average for the seven year period have
been shown in Figure 10. GCB has been operating with
an average exposure ratio of 69.29% over the period. Its
ratio exposures went up significantly in 2010 and 2011.
CAL bank also operated with high exposures over the
years. Its exposure ratio kept increasing over the years.
HFC bank operated with moderate exposure ratios over
the years. Even though the ratios increased over the
years, they were marginal. SGSSB maintained high ex-
posure ratios over the years. It however experienced
some decreases in the latter part of the period. EBG
bank’s exposure ratios for the years were also high even
though they were slightly below the other banks except
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HFC bank. It experienced increases over the years.

All the listed banks with the exception of HFC bank
have been operating with high concentration risk over the
years, especially in the latter part of the period. This may
be caused by allocating significant proportion of their
loans and advances portfolio to few obligors. Concen-
tration in loan portfolios increases the credit risk of the
banks. The impact will be huge on the banks if any of
these obligors default. It can result in breach of the
banks’ capital adequacy ratios and subsequently threaten
their solvency.

Foreign exchange exposure

Foreign exchange exposure ratios measure the banks’
exposure to foreign exchange risk. The ratio measures
the banks’ exposure to losses if the domestic currency
depreciates against foreign currencies in which it is ex-
pected to make payments in future periods. The foreign
exchange ratio for the listed banks together with the
industry average for 2005 to 2011, and an average for
the seven year period have been shown in Figure 11.
The listed banks had higher foreign exchange ratio than
that of the industry in almost all the years. GCB bank’s
ratio declined marginally up to 2008 where it increased to
30.96% from 23.76% in the previous year. It had the
highest foreign exchange ratio in the latter parts of the
period. CAL bank also maintained a downward trend till
2009 where it rose up marginally over the rest of the
years. Its average foreign exchange ratio is the highest

amongst the listed banks.

HFC bank increased marginally over the years. Its
2011 ratio was however slightly lower than GCB and CAL
bank. SGSSB bank had the lowest foreign exchange ratio
in almost all the years. It experienced increases over the
years but declined in 2011. EBG maintained slight
increases up to 2010 where it made some marginal de-
creases. All the listed banks maintained modest foreign
exchange rate exposures, even though they were slightly
above the industry. Their foreign deposit to total deposits
is about 30%. This means that even though they have
some exposure to foreign exchange risk, it is not so signi-
ficant, unless the foreign currencies appreciate hugely
against the domestic currency.

CONCLUSION

GCB was not cost efficient. It was also not efficient in
generating profits from the use of its assets. It also
generated relatively lower returns to shareholders on their
investments. This may be due to poor asset quality,
under utilization of assets and lack of appropriate cost
control measures. It may also be due to management’s
inability to implement measures which will ensure im-
provements in the utilization of assets. The bank was
inefficient in improving asset quality. It had high non-
performing loans, resulting in poor asset quality. This
shows that it has ineffective credit assessment and moni-
toring mechanism. The bank however has low financial
leverage and adequately capitalized to expand its
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Figure 11. Foreign exchange exposure ratio.

operations. The banks maintained high liquidity over the
years. This situation will lead to relatively lower interest
cost because the bank has sufficient cash to meet
unexpected deposit withdrawals or new loan demand,
and may not need to borrow at excessive costs. It also
had low exposure to foreign currency exchange risk.

CAL bank was not efficient in the utilization of share-
holders funds to generate profits. It was however cost
efficient. This means that, large percentage of its income
is used in meeting its cost of borrowing. The bank
however had relatively better asset quality and adequate
capitalization. It also had sufficient liquidity and low
exposure to foreign currency exchange rate risk. HFC
bank was relatively efficient in generating profits for its
shareholders despite the extent of deterioration of its
assets utilization efficiency. This may be due to under
utilization of assets. It was also cost efficient and had
relatively better asset quality. The bank is highly capita-
lized and solvent compared to the industry and regulatory
requirements, capable of expanding its scope of opera-
tions. It also has sufficient liquidity and low exposure to
foreign currency exchange rate risk.

SGSSB was comparatively efficient in its assets
utilization but this did not result in high profits for share-
holders investments due to excess capitalization. The
banks was also not cost efficient, in relation to cost not
related to interest expense. This means the bank’s high
return on assets resulted from increased interest margins.
The bank was however adequately capitalized and

Christian 161

2008 2007 2006 2005 AVERAGE
30.96 I 23.76 25.65 29.36 30.32 I
28.43 29.37 31.33 30.55 31.09
3123 22,96 30.45 25.54 29.79
30,66 25.33 24.55 27.29 28,48
29.77 27.43 25.14 30.41 29.52

254 I 2.3 - 28.1 I 26.3 27.98

solvent. It also had sufficient liquidity and better asset
quality compared to that of the industry. EBG was effi-
cient in generating profits from the utilization of its assets.
This resulted in high returns on shareholders invest-
ments. The bank was cost efficient and highly liquid. It
has low financial leverage and maintained sufficient
capitalization. The bank also had low exposure to foreign
currency exchange rate risk. It had efficient credit mana-
gement system, which resulted in better asset quality.

It could be seen that all the banks maintained sufficient
capitalization but the extent of asset deterioration is
amongst the highest in sub-Saharan Africa. Also, their
cost and profit efficiencies have been declining gradually
over the years. The banks however maintained adequate
liquidity and have low exposure to foreign currency
exchange rate risk and that gives credence to a per-
forming stock market in the economy (Winful et al.
(2012)).
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Appendix 1. Capital adequacy ratios for sub-Saharan Africa

Christian

2011 2010 2009 2008 2007 2006 2005
Gabon 16.4 22.6 24 194 14.3 17.8 19.8
Ghana 17.4 19.1 18.2 13.8 15.7 15.8 16.2
Kenya 194 20.8 195 18.9 18 17 16.3
Lesotho 15.3 15.3 13.8 13.7 14.1 19 22
Mauritius 15.6 15.8 154 145 13.3 15.8 16
Mozambique 171 14.4 15.1 13.9 14.2 125 134
Namibia 14 15.3 15 155 15.8 14.2 14.6
Nigeria 9.9 7 20.9 22.6 23.4 20.5 21
Rwanda 27.2 24.4 19 15.9 16.6 13.7 14
Senegal 185 18.2 16.5 13.9 13.6 13.1 111
Seychelles 24.2 215 21.6 12 154 19.6 19.7
Sierra LEONE 27 30.7 34 43.5 35 33.3 35.7
South AFRICA 14.9 14.9 14.1 13 12.8 12.3 12.3
Swaziland 18.9 19.8 28.4 33.8 23.6 26.3 17.3
Uganda 20.3 20.2 20.9 20.7 19.3 17.9 18.3
Source:IMF
Appendix 2. NON-PERFORMING LOAN RATIOS FOR SUB-SAHARAN AFRICA
2011 2010 2009 2008 2007 2006 2005
Gabon 7.6 9.9 7.2 8.5 7.6 10.7 14.1
Ghana 14.1 17.6 16.2 7.7 6.4 7.9 13
Kenya 6.4 6.5 7.9 9 10.6 10.6 10.5
Lesotho 3.4 3.7 3.7 4 3 3 3
Mauritius 115 16 14.6 105 11.7 10.7 10.3
Mozambique 1.6 1.9 1.8 1.9 2.1 3.1 3.5
Namibia 2.1 2 2.7 3.1 2.8 2.6 2.3
Nigeria 30 30.1 29.1 0.3 9.5 6.7 6.5
Rwanda 12.6 124 131 12.6 18.1 25 29
Senegal 19.7 20.2 18.7 17.4 18.6 16.8 11.9
Seychelles 7.6 8.3 8.5 7.2 7 3.4 3.6
Sierra Leone 11.3 15.6 10.6 17.9 25.6 26.9 26.8
South Africa 4.7 5.8 5.9 3.9 1.4 1.1 1.8
Swaziland 7 8 8.1 7.6 7.5 7.7 7
Uganda 2.5 2.1 4.2 2.2 4.1 2.9 2.3

Source: IMF
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Appendix 3
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A reference book on economic diagrams is strongly believed to be a good solution to the challenge
posed by graph in Economics. Graph has posed a challenge to many in the field of Economics, thus
increasing the need to create a solution for it. Therefore, this research employs some set of rules or
formula set of procedural guidelines through which economic diagrams can be skeletonized and
converted to simpler model diagrams for explaining economic diagrams which are a proposed

procedure for creating a graph reference book.
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INTRODUCTION

What is a reference book? According to Merriam-Webster
© 2014, a reference book is a book such as dictionary,
encyclopedia, Atlas intended primarily for consultation
rather than for consecutive reading. Therefore, creating a
graph reference book is believed to be a welcome
development that will benefit the field of Economics
immensely.

Economics is a course that has confronted people with
difficult and confusing diagrams over the years. According
to Robyn and Paul (2008), graphs can be misleading by
being complex or poorly constructed. Graphs and other

visual displays can be helpful in depicting a quantitative
or scientific concept, particularly when the concept is
expressed explicitly in the display (Larkin and Simon,
1987; Pinker, 1990). In some cases, however, the
comprehension of graphs can take an effort and are error
prone (for example, Bell and Javier, 1981; Carpenter and
Shah, 1998; Culbertson and Powers, 1959; Maichle,
1994). School-aged children and even adults commonly
make systematic errors interpreting graphs, especially
when graphs do not explicitly depict the relevant quanti-
tative information (Gattis and Holyoak, 1995; Guthrie et
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al., 1993; Leinhardt et al., 1990; Shah et al., 1999; Shah
and Carpenter, 1998; Vernon, 1950); thus, there has
been an urgent need to find a lasting solution to the
problem.

Economics is a discipline that cannot be studied
without the use of diagrams for illustrating and explaining
Economic situations. Graph is to Economics as air is to
life (Lamurde, 2010).

It is a discipline that has many diagrams that are used
in explaining economic situations. The difficult nature of
many diagrams makes it difficult for students and teachers
to be able to understand and retain these diagrams,
because the more explanation a graph needs, the less
the graph itself is needed (Craven, 2000). Thus, the
cumbersome nature of most diagrams creates difficulty in
understanding and explaining the issue at hand, which
many a time confuses and makes researchers and
teachers avoid some topics.

It is thus in this regard that there comes the need for a
system or method that can be used to eliminate or reduce
the difficulties associated with economic diagrams be-
cause, poorly constructed graphs can make data difficult
to discern and thus interpret (Arocha, 2011). It is believed
that with this achievement, teachers, researchers and
students will become more interested in studying
economic graphs due to their simplified nature. Actually
graphs are designed to allow for easier interpretation of
statistical data. However, graphs with excessive com-
plexity can obfuscate the data and make interpretation
difficult (David et al., 2009)

The goal here is to simplify Economics and make it
understandable and retainable by creating a formula set
of procedural guidelines through which Economics
diagrams can be simplified and broken down. It is on this
note that this research seeks to address the following
guestions:

(i) Are Economics teachers comfortable with teaching
students with cumbersome diagrams that students and
researchers cannot understand let alone retain in their
memories, while a new approach exists to eliminate such
difficulty?

(ii) If researchers, students and concerned individuals are
given the chance to create a new approach to the problem
or assuming a new method exists to tackle the current
problem, would not any interested and concerned
individual take it?

(iii) Does it make any sense to create a graph reference
book? Or will it add to existing knowledge and help
improve the study and performance of those in the field of
Economics?

(iv) Are we dealing with a real problem or just making an
unnecessary noise?

(v) Are researchers, students and concerned individuals
not interested in finding new ways, methods or approach
for solving the current situation?

(vi) How beneficial will this new method or approach be to
concerned parties?

(vii) What do concerned and interested individuals stand
to gain from this new approach?

(viii) How does the skeletal feature of a diagram look
like?

This research is thus extremely important and beneficial
first and foremost to all in the field of Economics all over
the world who due to the difficulty in understanding its
diagrams may be yearning and thinking of a new simpler
and easy approach to the current situation.

This research will be of great importance to all tertiary
institutions all over the world that offer Economics and its
related field with a simple and easy method of studying
and understanding its diagrams.

Above all, this research will succeed a great deal in
simplifying Economics, thereby eliminating the difficulties
surrounding the study of its diagrams for there to better
decision on its phenomena or conditions

This research examines the new approach for solving
the current issue. It is therefore concerned with diagrams
and all issues concerning Economics diagram.

One of the major constraints of this research is
diagrams involving mathematics.

To construct a model diagram for explaining Economics
diagram involving calculation is very difficult, if not
impossible. Due to the calculation involved in some
diagrams, constructing a model diagram may alter the
explanation of Economics diagram. But it is still possible
for such diagrams to be manipulated by using another
mathematical approach.

Example of this is calculation involving multifaceted
diagrams (double-single or two same diagrams). An
example of this is the topic deriving demand curve from
price consumption curve (Advanced Economics theory
13" edition by Jhingan 2009 (p. 144 - 145).

One limitation of this research is funding. The financial
cost of this research was almost single handedly
undertaken and borne by the researcher. This is why the
research used two methods of survey in conducting its
analysis namely PRACTICAL method and the NEED
method.

The financial cost involves cost of going from one
school to another to conduct a survey on the effectiveness
and relevance of the research; which limited it to four
schools. Also this research is limited by static diagrams,
that is, those diagrams whose source of origin are from
physical or tangible sources.

THE NEW APPROACH

The new approach in question is known as the FEG
(Franklin’s Economics Graph) rules/formula. Using the
taxonomy of diagram by Anderson et al. (2002) (A Meta-
Taxonomy of Diagram research), we can justify the use



of the Franklin’s Economics Graph rules/formula to
skeletonize and convert Economics graphs into simpler
models. These taxonomies are grouped into nine aspects
of diagram and their uses of which due to time and space
will only be mentioned and summarized into properties
and characteristics of diagrams. This is because it
legitimizes and justifies the use of the FEG.
The nine aspects of the diagrams and their uses are:

. The components of diagram

. Basic graphic vocabulary

. Pictorial abstraction, graphic structure of a diagram
. Graphic structure, meaning

. Mode of correspondence

. The represented information

. Task and interaction

. Cognitive processes

. Social context

O©CoOoO~NOOOTr,WNE

All these are the cell structures of the diagrams.

Properties/characteristics of a diagram
A diagram has:

(a) Shape and size - big, small, medium or microscopic
(b) Elements/structures which summarize what the
diagram is all about. For example in explaining the cost
curve, AC and MC are the elements or components that
show that the curve is explaining everything about cost,
likewise the revenue curve. It is the MR, AR and TR that
show that the curve is explaining everything about
revenue.

(c) It has an information/situation or condition that it is
trying to convey or depict.

(d) A source from which its data is obtained; for example,
from a topic with actions/activities and situations that can
be explained diagrammatically.

For example, the MR and AR curves were derived from
the topic “CONCEPT OF REVENUE”, with the Sub-topic
TOTAL REVENUE. Thus, MR and AR were derived from
TR. Also the source of a diagram can be obtained from
past experiences, scenarios and events that bring back
memories which can be used as a source of reference,
economic or financial decision, planning and prevention
of a negative future occurrence. For example pictures can
be used to preach peace to a society that is riddled with
or just came out of crisis.

(e) It pictures a scenario where a particular event, activity
or action took, takes or is taking place, at the wrong or
right time and the players/elements and phenomena
involved.

(f) It depicts the outcome or consequences of any action
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that is taken or will be taken regarding any problem being
encountered at any specific time and location.

(9) It depicts how actors/elements adjust to any condition
or situation.

(h) It has an invisible image or scenario it tries to show or
explain whether real life or not.

(i) It is inferable that is it can serve as a point of reference
to any specific or particular topic/issue.

Thus from the above listed properties, it is pertinent to
note that all graphs/diagrams are built in these. The
properties are the cell of all diagrams.

Importance of the properties of a diagram

1. It justifies the use of the FEG because it is the property
of all diagrams.

2. It legalizes the use of the FEG.

3. Being the property of all diagrams, it welcomes the use
or application of the FEG rule/formula.

4. It legitimizes the FEG rule/formula.

In creating the FEG rules, foundational factors were
considered which in the preceding chapter are structured.
The foundational factors are:
1. Topic: The FEG rule is used based on topic:
For example in trying to draw a graph of theory of
consumer behavior, the first glimpse here is the topic
“THEORY OF HUMAN BEHAVIOUR”. In other words, it
deals with human behavior.
This thus becomes your starting point.
2. Composition: This theory of consumers’ behavior, is it
composed or made up of human behavior? How do
consumers react in certain economic situations?
This concept is very important for one to know the
manner or mood of the consumer and what makes the
consumer behave in a certain way depending on the
economic condition surrounding him, which is a very
clear blue print in drawing graph. One should understand
the conditions and factors that influence his/her actions/
decisions that is, whether it makes consumers increase/
decrease/save or spend their incomes.
3. Understanding terms and concepts, knowing the
meaning of terms and concepts or language of a topic will
go a long way in helping to derive a curve; for instance,
trying to use FEG in explaining LONG RUN COST OF
INDUSTRY IN MONOPOLIST MARKET. There is the
abbreviation, LMC whose meaning you should try to know
for faster comprehension and construction of a prototype
diagram.
4. Form: The FEG diagram can take any form or shape.
5. Effects: The question here is what the outcome is or
how does the theory of consumers’ behavior correlate
with consumers’ behavior?
Since Economics is all about managing scarce resources
inits most maximum best at a minimum cost, the
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guestion here is what is/are the consequences of a
decision, action taken by player/players between one or
two elements in any given situation?

For example, during inflationary period, how or what is
the outcome/consequence of decisions or actions taken
by government, producers and consumers to the
economy?

In international trade, how does friction or benefit
between two trading partners affect trade and the
consequences/outcome of actions taken by both parties
to resolve the situation?

For instance, when explaining effects of tax on consu-
mers and producers, the question is,

How does tax affect or influence consumers’
consumption/lifestyle behavior? How does tax affect
production?

How will an increase or decrease in tax affect producers
and consumers? With this blue print you now picture a
diagram that can explain these scenarios. It is in this note
that the FEG Economics graph can be derived upon.
After understanding these concepts, you now go ahead
and draw a diagram that shows how this happens using
the effects of tax, income on producers and consumers.
In summary, effects give a real life condition which is
used to picture a diagram that can explain it.

The need for FEG formula

The creation of the FEG formula arose as a need to pave
way for a clearer, easy and better understanding of
Economics diagrams/conditions. It is a well known fact,
that Economics as a subject or course is a discipline that
explains itself with diagrams. Diagrams/graphs therefore
can be seen as Economics itself because it is what
Economics uses and relies upon to reveal its identity and
purpose. It is a well known fact that diagrams in
Economics are scattered in their thousands with many
difficult graphs, which makes it difficult for a researcher to
wake up at a particular time to explain a topic/issue with
ease.

There is therefore the need for a formula or rule that
can be used to create a model graph that can explain
Economics diagram. This formula or rule will serve as a
basis for the drawing of all model graphs of Economics. It
also x-rays the skeletal structure of all Economics
diagrams.

Organization of the FEG formula
The FEG revolves or is structured by the following,
(a) Source (Topic): Every graph has a topic from which it

was derived. For instance, drawing cost curve has
THEORY OF COST as its source.

(b) Inquiry (Investigation) — Any diagram has to be studied
or looked into for a deeper insight into the issue/situation
being investigated. This gives a blue print for drawing the
diagram.

For instance, if you understand tax very well, you can
draw a diagram that shows its effects on the economy.
(c) Effects - After you have known a fact from inquiry, the
guestion here is how or what does the condition/situation
affect or do to a particular setting, that is, the economy or
government, or consumers and producers and foreign
market. For instance, when talking about inflation, the
guestion here is: how does inflation affect the economy?
What does it do to the economic units, government,
businesses, household and foreign markets?
(d) Finding - From the effects what where you able to
observe or find out? For instance, the finding from the
effects of inflation is that it either increases or decreases
the cost of production and the volume of money in circu-
lation, thereby reducing or increasing money demand and
supply and consumption.
(e) Components - This is the most important structure of
the FEG because it is what locates point that connects
points from the FEG to the Economics diagram.

Every graph has components which form the basis or
summarize what the diagram is all about. For example,
the diagram for the theory of cost has:

(I) Cost per unit in the Y axis
(i) Output in the x-axis
(i) AV, FC, TC and MC as its components.

When using the FEG, these components must equally be
there or there must be a representative symbol so that
you will locate or connect the components to Economics
diagram for easy comprehension.
(a) Solution - After you must have identified the
components and the rest or the above organization, you
now begin the process of fusing them, that is, effects and
findings together. For example, if you are treating the
THEORY OF CONSUMERS’ BEHAVIOUR, you are trying
to find out how consumers behave in a certain time
period due to certain economic situation in question, to
find a solution.
(b) Decision - Can decision be taken from the diagram
drawn? Can relevant accurate decision be derived from
the Economics diagram? To put this in a simple way, can
decision be taken from it just as decision can be taken
from the economic diagram? For example, the decision
taken from Economics diagram of THEORY OF COST
can it be also taken from the FEG’s version?
(c) Conformity- Does the diagram conform to the
Economics diagram? For example, does the FEG
diagram of THEORY OF COST conform to the Economics
diagram?

The structure of the FEG formula (Figure 1) from Ato G
is the structure of all Economics graphs. The FEG formula
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STRUCTURE OF THE FEG FORMULA

H Cnf

G Dec

F Sol

>
Il

Sos (Source/Topic)

= Ing (Inquiry)
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Ef C
Fi D
1
E

EXPLANATION

Figure 1. Structure of FEG formula. A, Sos (Source/Topic); B, Ing (Inquiry);
C, Ef (Effects); D, FI (Findings); E, Com (Components); F, Sol (Solution); G,

Dec (Decision); H, Cnf (Conformity).

is true, because in life everything has origin, effects or
impact; they are investigated to reveal their identity and
the outcome of such investigation and the decision to be
taken based on the outcome. And it is also a fact in life
that everything has elements, players/parties that make
up a system (conditions/situations) being investigated.

Thus, with these facts, we are safe to conclude that you
can use any meaningful and valid means to arrive at a
valid conclusion and not to make the means the static
standard. With this fact comes the need to create more
ways of finding a solution, especially if the known static
standard creates difficulty and ambiguity for the
concerned parties or stakeholders.

Importance of the structures of FEG

1. It gives you the procedure of all drawn diagram.

2. It legitimizes evidently the procedure of the FEG. This
is because the procedure of the FEG is the procedure of
all Economics diagrams which are legitimate and valid.

3. Shows you how the FEG diagrams are arrived at.

4. Proves that the FEG and Economics diagram have the
same procedure and use.

5. It justifies the means of arriving at and validating

(making a diagram true and useable) a diagram

REVIEW OF RELATED LITERATURE

According to Wikipedia, a diagram is a two dimensional
geometric symbolic representation of information
according to some visualization techniques. Sometimes,
the technique uses a three dimensional visualization
which is then projected onto the two dimensional surface.
The word “Graph” is sometimes used as a synonym for
diagram.

Diagrams are pictorial. While abstract representations of
information, maps, line graphs, bar charts, engineering
blueprints and architects sketches are all examples of
diagrams, photographs and videos are not (Anderson,
2002).

Lowe (1993) defines diagrams as specifically abstract
graphic portrayals of the subject matter they represent.
Hall (1996) states, “Diagrams are simplified figures, cari-
catures in a way intended to convey essential meaning.
These simplified figures are often based on set of rules.

The basic shape, according to White (1984), can be
characterized in terms of “elegance, clarity, ease, pattern,
simplicity and validity. The elegance for a start is
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Table 1. Response of students from selected university
on the need for the creation of the graph reference book.

School Yes No Total
ADSU 38 0 38
MAUTECH 10 0 10
AUN 17 0 17

The level of significance was tested at 0.005 Level. Df = 4.

determined by whether or not the diagram is the simplest
and most fitting solution to a problem.

Looking at the words of Hall (1996) and White (1984),
we can conclude that diagram is a visualization technique
that must follow some set of rules. Hall and White from
their statements prove that a diagram must follow a set of
rules that validate the diagram and make it acceptable for
use, which is the technique that this research employed
to justify and validate it. In this case, the researcher
believes these Rules (Hall, 1996) and Terms (White,
1984) to be the FEG Rules/Formula that this research
employed to create the procedure of the proposed graph
reference book.

The various statements prove that diagrams must not
be necessarily static or constant but should use some
rules and procedures to diagrammatically represent accu-
rately the information being conveyed.

METHODOLOGY

X chi square was used to test the null hypothesis on the need to
create a graph reference book. The data were analyzed from
question 7 of the NEED Survey of the three Universities. Ho: A
graph reference book should be created.

From Table 1, we realize that, the table value (14.860) is greater
than the calculated value of X, (0); we therefore conclude that Hg
should be accepted.

The need method

This is the survey method used to find out the nhumber of people
facing the problem this research intends to solve and how interested
or not they are in welcoming a new approach or solution to the
problem. This survey is very important because it reveals the
relevance and urgency of this research work, thus either welcoming
or condemning this new approach.

Since this survey method is least cost effective that the practical
source method, the researcher was able to conduct it in three (3)
universities:

1. Adamawa State University (ADSU) Mubi, Adamawa State, Nigeria
2. Modibbo Adama University of Technology (MAUTECH) Yola,
Adamawa State, Nigeria

3. American University of Nigeria (AUN), Adamawa State, Nigeria

The questionnaire was divided into two forms, consisting of two
categories of people:

(i) Lecturers

(i) Students

Each of these gave their responses separately. Let us start with
responses from lecturers in Adamawa State University, Mubi.

Lecturers’ responses

Appendix 1 shows that the lecturers enjoy studying Economics.
From Appendix 2, 100% of the lecturers do not encounter difficulty
in teaching and studying Economics. Appendix 3 shows that 2
respondents (20%) encounter difficulty while 8 respondents (80%)
said no; they do not encounter difficulty in the study of Economics.
Appendix 4 shows 2 respondents (20%) who said diagram was a
problem while 8 respondents chose other implying that it is not a
problem. They chose no in the other option. From Appendix 5, 8
respondents (80%) were in favor. Their reason being that though
they do not encounter difficulty, the reference book will go a long
way in improving the study of Economics. While, two percent of the
respondents were not sure whether it will help improve the study of
graphs, because according to them it will make no difference. This
is because it still involves the study of diagram in which those who
encounter difficulty will still find it difficult. From Appendix 6, 7
respondents (70%) view the idea as an excellent one. According to
them, though they do not find diagrams difficult it will go a long way
in easing difficulty, which students encounter since they are the
major victims; while 3 respondents (30%) were not sure. Their
disposition is that it may or may not since it still involves the study of
a diagram.

The ten lecturers were all in favor of creating the reference book.
This, according to them, is because it is an addition to existing
knowledge that will go a long way in improving the study of
Economics. From Appendix 8, 6 respondents (60%) believed that
the reference book will go a long way in helping students under-
stand diagrams and topics. Two respondents (20%) held the view
that it will not solve the problem since it still involves the study of
diagram. Two respondents (20%) chose the other option with a
view that it may or may not help out.

Students’ perception

We now move on to the perception of students. From Appendix 9,
27 respondents (75%) said they enjoy studying Economics, 6
respondents (16.67%) said that they do not enjoy studying it; while
3 respondents (8.33%) chose the other option, their reasons being
that sometimes they encounter easy topics that they enjoy studying
and sometimes they encounter difficult topics. Appendix 10 shows
that 5 respondents (14%) believed that Economics is an easy
course and that is why they study it. Twenty three (23) respondents
(63%) said they like it and that is why they study it. Eight (8)
respondents chose others option with varied reasons. Some said
they do not understand it, some said diagrams, some said
calculations. From Appendix 11, 19 respondents (52.8%) said they
encounter difficulty in the study of Economics, while 14 respondents
(38.9%) said they do not encounter difficulty in the study of
Economics, 3 respondents (8.3%) chose the others option with
varied reasons which include the understanding of topics and the
teaching method of some lecturers etc. From Appendix 12, 50%
said that diagram is their problem. Eleven (11) respondents (30.6%)
said calculation is their problem, 7 respondents chose the other
option, implying it could be both diagram and calculation and other
problem as well. From Appendix 13, 23 respondents (63.9%)
suggested that there should be a reference book. Four (4) res-
pondents (11.1%) said nothing should be done about since it still
involves the study of diagram which those who encounter difficulty
in studying it will still have. Nine respondents (25%) chose the



others option. According to some of them, it may or may not help
out, but they still supported the creation of the reference book.

Responses from Modibbo Adama University of Technology

Fifty one (51) questionnaires were administered to 10 lecturers and
41 to students. Twenty four respondents (66.7%) viewed it as an
excellent idea. Nine (9) respondents (25%) viewed it as unneces-
sary with the same reason given to the question of Appendix 13.
From Appendix 15, 75% said they are in support of creating the
reference book; while 9 respondents (25%) chose the other option
with the same reason of probability. From Appendix 16, 31
respondents (86.1%) agree that there will be better understanding
of diagram and topic taught in class; while two respondents (5.6%)
believed it will not solve the problem. Three (3) respondents (8.3%)
chose the other option because of the same reason for probability.
From Appendix 17, 30 respondents representing 73.17% said yes,
8 respondents representing 19.51% said no, while 3 respondents
representing 7.32% have varied views which may be of an entirely
different problem. From Appendix 18, 30 respondents representing
73.17% said they love Economics while 11 respondents repre-
senting 26.83% have varied reasons about problems in Economics,
which sometimes may be teaching method. From Appendix 19, 28
respondents representing 68.3% said yes, 10 respondents repre-
senting 24.39% said no, while 3 respondents representing 7.31%
have varied reasons which are sometimes they enjoy Economics,
while other times they do not. From Appendix 20, 22 respondents
representing 53.7% said diagram is their problem, 10 respondents
representing 24.4% said calculation, while 9 respondents
representing 21.9% chose others, implying they have varied
reasons, which may be outside the scope of what is being
investigated. From Appendix 21, 37 respondents representing
90.24% are in support of creating the reference book, while 4
respondents representing 9.76% chose others, which shows that
they view if from probability point of being able to help or not help.
From Appendix 22, 38 respondents representing 92.68% view it as
an excellent idea, while 3 respondents representing 7.325 are of
the probability point of view. From Appendix 23, 38 respondents
representing 92.68% said yes, while 3 respondents representing
7.32% chose other options, implying their view of probability. From
Appendix 24, 36 respondents representing 87.80% said the
reference book will aid their study, while 3 respondents
representing 7.32% do not believe it will help since it involves
studying, 2 respondents representing 4.88% stated their view of
probability.

Perception of lecturers from ModibboAdama University of
Technology, Yola

From Appendix 25, 10 respondents said yes, they enjoy studying
Economics, none respondent chose no and others. From Appendix
26, 2 respondents representing 10% said it is an easy course, 8
respondents representing 90% said they love Economics, while
none chose other options. From Appendix 27, 3 respondents
representing 30% said yes, while 7 respondents representing 70%
said no, while none chose other options. From Appendix 28, 2
respondents representing 20% chose diagram, 1 respondent repre-
senting 10% chose calculation, while 7 respondents representing
70% gave varied reason why they do not encounter problem. From
Appendix 29, 6 respondents representing 60% are in support of
creating reference book. Four (4) respondents representing 40%
chose other options, implying their view of probability. From
Appendix 30, it is indicated that 8 respondents representing 80%
view it as an excellent idea, while none chose not necessary; 2
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respondents representing 20% chose other options, implying their
view of probability. From Appendix 31, 10 respondents representing
100% said yes that they are in support of the creation of reference
book, none chose no and other options. From Appendix 32, 3
respondents representing 30% believe it will aid study, while 2
respondents representing 20% said it will not solve the problem
since it involves studying, 5 respondents representing 50% chose
others, that it may or may not help out.

RESULTS AND DISCUSSION

About 123 questionnaires were distributed among three
(3) Universities. Only 102 were answered: 46 from
Modibbo Adama University of Technology, Yola,
Adamawa State, Nigeria (MAUTECH), 36 from Adamawa
State University Mubi, Adamawa State, Nigeria (ADSU)
and 20 from American University of Nigeria, Adamawa
State, Nigeria (AUN). From the calculated X? it was
discovered that majority are fully in support of creating
the reference book even though opinions of lecturers and
students vary (going by the responses of teachers and
students in the need survey) on the problem which this
research intends to solve. Nonetheless, both teachers
and students agree that it will benefit the field of
Economics immensely when the book is created as it is
observed in the need survey. The chi square indicates
that there is a need for the creation of the graph
reference book.

Conclusion

The findings of this surveys show that the creation of a
graph reference book is important because it will go a
long way in improving the study and performance of
many in the field of Economics especially students in
most cases. Lecturers as well also stand to benefit when
the book is created. This is because they teach Econo-
mics and use graph to depict and illustrate. This is
evident in the agreement with students of the need to
create a graph reference book. This is because diagram/
graph is something that can not be ignored in the
teaching of Economics. Therefore, tackling the issue of
diagram in Economics will go a long way in improving
Economics because it relies on it to express itself. It is
therefore on this note that we make the following
recommendations.

RECOMMENDATIONS

On the basis of the findings of this research work, the
following recommendations are made.

1. That the FEG rule/formula should be given a thought
and chance to succeed.

2. When considered and approved should be written in a
form of an Economics graph textbook or Economics
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graph dictionary so that it will be a book where students,
teachers and researchers can go and consult when they
find an Economics diagram difficult to understand.

3. Room is being given for further study on this new
approach should there arise a need.

4. The academic authorities, stakeholders or concerned
authorities should ensure that this new approach is
understood and embraced whole heartedly in their com-
munities through enlightenment and awareness campaign
of this new approach.

5. When eventually approved the FEG to be compiled in
a form of Economics a graph textbook or graph dictionary
must follow the procedure of drawing (structures) of the
FEG diagram which must first start with a source (Topic)
inquiry and its explanation. This is to simplify the topic in
guestion to an interested individual so that when he or
she eventually gets to the diagram and its explanation he
or she will have by then already understood what the
diagram is all about and will not have difficulty in
comprehension.

6. When finally approved as a textbook or an Economics
graph dictionary room should be given for periodic
revision. This is because when better ideas of simpler
and easier diagrams evolve it should be a welcome
development that can only be achieved through revision.
Just like dictionaries are been revised periodically with
the advent of new words, so also should room be given
for periodic revision of the graph textbook or Economics
graph dictionary.

7. To achieve the FEG aim of being compiled in a
textbook form or a graph dictionary involves the coming
together of professionals in the field of Economics. This is
going to involve dividing portions of topic to these
professionals to skeletonize these diagrams by following
the FEG rules/formula procedure. By this, the dream of
an Economics graph textbook can become a reality that
will be achieved within the shortest possible period of
time.

8. The style of the arrangement of the proposed FEG
rule/formula, to be compiled in a form of graph textbook
or Economics graph dictionary should be decided upon,
that is, whether it should be in the format of an English
dictionary or whether there should be a standard
Economics textbook worldwide from which all Economic
diagrams can be skeletonize from and compiled in a form
of a graph textbook or a graph dictionary.
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