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Cocoa unrelentingly is a valuable crop and key foreign exchange earner in Ghana regarding other 
agricultural commodity exports. The focal drive of this study was to examine the impact of 
macroeconomic variables including cocoa price and bank specific characteristics on bank profitability 
during the period of 2010 to 2020. The study extends the analysis of cointegration, Vector Error 
Correction Model (VECM) with that of impulse response and provided a vigorous long run and short run 
dynamic effects on bank profitability. The study confirmed a negative relationship between coca price 
and bank profitability in the short run. The estimated error correction term shows convergence of 
banking sector profitability towards long-run equilibrium. The causality test results indicated that there 
is a unidirectional relationship running from cocoa price to Bank profitability. Thus, cocoa prices have a 
significant effect on bank profitability. The results raise issues for counter-cyclical policies, such as 
revenue and stabilization funds during cocoa price boom. Policy makers may thoughtfully consider the 
significance of cocoa price when framing policy regarding bank profitability among others. 
 
Key words: Cocoa price, bank profitability, Vector Error Correction Model (VECM), impulse response, causality. 

 
 
INTRODUCTION 
 
Cocoa is a vital crop because it provides food, income, 
employment, industrial raw material and resources for the 
Ghanaian economy. The cocoa sector in Ghana is 
estimated to contribute GH¢2.25 billion, equivalent to 
$390 million to the Gross Domestic Product (GDP). The 
crop also leads the agricultural sector and contributes 
about 30% of the country's export earnings. There are 
around 800,000 farmers employed directly in cocoa 
business (GSS, 2019). 

Commodity price changes sturdily affect macro-
economic performance of commodity-exporting 
economies. Agarwal et al. (2017) showed that low  prices 

of commodity are due to worse bank health, which results 
in tightening of bank lending in Low-Income Countries. 
This worsening association is stronger for commodity-
exporting economies. An experimental study on the link 
between commodity prices and financial sector stability in 
a sample of emerging and developing nations by Kinda et 
al. (2016) indicated that, negative commodity price 
shocks are linked to higher non-performing loans and as 
such lower bank profitability. In view of this, a price 
regulation policy, known as the price stabilization 
mechanisms, has been established by Côte d‘Ivoire and 
Ghana. This allows farmers to be assured about the price 
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to be received to evade side-selling. It protects farmers 
from world cocoa prices instabilities and lessens price 
risk. 

Cocoa plays a vital role in the economy of Ghana. The 
impact of the crop is seen in the exports of the nation, it 
provides job, government revenue, foreign exchange 
earnings and reduces poverty (Anim-Kwapong and 
Frimpong, 2004). For instance, Ghana and Cote d‘Ivoire 
accounted for more than 30% of cocoa export earnings 
over the period 1995-2014 (UNCTAD, 2015).  The 
economy of Ghana depends heavily on commodities that 
are exported including cocoa, oil and gas and gold, 
making it susceptible to world economic meltdowns and 
declines in the prices of commodities.  

According to Lartey et al. (2013), ―Bank profitability as 
the capability of banks to produce more revenue than 
cost relative to their capital base‖. Usually, financial 
institutions mainly provide financial intermediation by 
gathering resources to fund business and develop 
projects useful for development of an economy (Nwaeze 
et al., 2014). Thus, the competence and steadiness of the 
financial sector are important to economic growth. Most 
Ghanaian banks benefit from being intermediaries to 
cocoa farmers through the disbursement of the syndicate 
loan facility sourced by COCOBOD from international 
partners. It is noteworthy that, this bank-facilitated loan to 
COCOBOD targets among other things to boost local 
farmers‘ incomes and their communities and create new 
and good jobs leading to economic growth. Through this, 
banks are able to make some turnover hence increasing 
their profitability. The factors that determine the 
profitability of banks have been extensively discussed 
and supported theoretically but less is done on the 
influence of commodity price (cocoa price) on bank 
profitability.  

The aim of this work is to investigate whether the 
Cocoa price has an impact on the bank profitability in 
Ghana a cocoa-exporting country. To test this, the cocoa 
price is added as an additional macroeconomic factor. 
 
 
Background of cocoa production and marketing in 
Ghana  
 
Cocoa has helped greatly in developing the economy of 
Ghana since its introduction by Tetteh Quarshie in 1879. 
Cocoa is produced by nearly 800,000 households from 
six regions in the forest zone of southern Ghana (GLSS, 
2014). According to African Business news (2017), cocoa 
contributed around  one-third of the export revenues of 
the nation, totaling over USD 1.5 billion representing 
around 25 to 30% of the total export earnings until the 
discovery and production of oil between 2007 and 2010. 
The crop generates around 10% of the country‘s GDP 
(Boadu, 2014).  In 2020 cocoa season 4.8million metric 
tonnes of cocoa were produced worldwide, with Ghana 
being the second highest/biggest producer accounting for 
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883, 652 metric tonnes after Cote D‘Ivoire.   

The cocoa bean sector is controlled by the Ghana 
Cocoa Board (COCOBOD), which is marketing 
intermediate between primary producers and processors. 
It oversees all activities around cocoa trade from the farm 
gate to the export port. It acts as a legal monopsony 
setting a pan-territorial and pan- seasonal price at the 
onset of the main harvest season in early October. Thus, 
it operates as the sole buyer in the domestic market and 
as a monopolist for the exports in the world market. The 
prices of cocoa are given on the international market; this 
exposes local producers to price instabilities. On the 
international market, price of cocoa is determined by the 
interaction of supply and demand of cocoa beans as well 
as hedging by buyers.  To protect farmers‘ produce and 
for them to make a decent and stable income, 
COCOBOD fixes cocoa price for the farmers based on 
the international market.  

From literature, bank profitability is determined by 
different factors namely, bank-specific and 
macroeconomic factors. For bank-specific factors, the 
followings mainly determine the performance of bank: 
liquidity, size, efficiency, credit risk and ownership 
(Molyneux and Thornton, 1992; Miller and Noulas, 1997; 
Demirguc-Kunt and Huizinga, 1999).  

Micco et al. (2007) in a study of banks from 179 
countries between 1992 and 2002 found that bank 
profitability majorly determines the credit risk or liquidity 
risk a bank would want to take  and not just size. Al-
Haschimi (2007) using accounting decompositions and 
panel regression, researched the factors that determine 
bank net interest rate margins in 10 Sub Saharan African 
nations concluded that a credit risk has impact on banks‘ 
profitability.  Prasanto et al. (2020) investigated the 
determinants of bank profitability in Indonesia from 2007 
to 2017 using Vector Error Correction Model (VECM). 
They reported a positive relationship between non-
performing loans, loan to deposit, economic growth, 
exchange rates and bank profitability in the long run. 
Whereas inflation had a negative correlation with bank 
profitability. Furthermore, there exists no effect on bank 
profitability by these variables in the short run.  

In relation to macroeconomic variables, scholars have 
discovered connections between inflation, interest rates, 
and profitability as well as business cycle and the 
performance of bank (Demirguc-Kunt and Huizinga, 
1999; Flamini et al., 2009). Trujillo-Ponce (2012) 
proposed that there exist a significant association 
between inflation and bank profitability. On the other 
hand, Boyd and Champ (2006) showed that the inflation 
may decrease the loan lending and thus negatively 
influence the profit. A positive relation has been reported 
between inflation and bank profitability as well as GDP 
growth and bank profitability (Hesse and Poghosyan, 2016) 

Another evident study conducted by Islam and 
Nishiyama (2016), remarked that the existence of liquidity 
and economic growth negatively affects bank profitability. 

http://www.voxeu.org/index.php?q=node/2577
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However, inflation positively affects the profitability of 
bank. Ullah et al. (2020) also revealed that ROA and NPL 
ratio and liquidity ratio have significant and negative 
relationship.  

Chidozie and Ayadi (2017) analyzed the impact of 
Gross domestic product growth, Inflation, Crude oil price 
and loan to deposit ratio on bank‘s profitability in Nigeria 
using panel regression technique. They reported that, 
crude oil price are negatively significant in determining 
bank profitability whereas total assets is positively 
significant in explaining bank profitability. 

Anarfi et al. (2016) investigated some key determinants 
of bank-specific characteristics and macroeconomic 
indicators and the degree at which they affect banks‘ 
profitability in Ghana. The study employed a fixed and 
random effect model with data obtained from annual 
financial statements of 21 banks from 2007-2014. The 
study revealed that bank loans and capital positively 
affect Ghana‘s profitability. The results additionally 
revealed that for the macroeconomic factors, only 
exchange rate has negative effect on profitability.  

Boadi (2015) examined the effect of both internal and 
external factors on Ghanaian banks‘ profitability, using 
random effects and pooled ordinary least square models 
and data from 1997 to 2014. The study results found that 
non-interest income, GDP growth and capital to assets 
significantly influence bank profitability. Nevertheless, the 
study revealed liquidity, deposit ratio, overhead, non-
performing loans, number of employees; inflation and real 
interest rate have non- significant effect on the 
profitability of banks in Ghana. 

The empirical results  in a study by Keo (2020),  reveal  
that  non-performing  loan  ratio,  bank  capital  ratio, total  
loan  to total  asset  ratio, and  GDP  growth  for  medium  
banks  have  a  significant  impact  on  return  on  asset,  
for Vietnam. The case of Thailand shows bank capital 
ratio, total deposit to total asset ratio, GDP growth rate for 
small banks, and inflation show a significant relationship 
with return on asset.  

A study by Flamini et al. (2009) examined the annual 
bank and macroeconomic data for 41 countries from 
South Saharan Africa for the period 1998 – 2006 to analyze 
the determinants of banks‘ profitability. The study used 
the Arellano Bonds Two-step General Method of Moments. 
At the end of the study, it was found that equity and 
inflation has a positive and significant effect on bank profits.  

From the above mentioned, this study then 
hypothesized that Non-performing loans, credit to deposit 
ratio, inflation, exchange rate and cocoa price have 
significant influence on bank profitability. 
 
 
MATERIALS AND METHODS 
 
Data  
 
The object of the study was to explore the impact of cocoa price on 
the bank profitability in Ghana using monthly data from January 
2010 to October 2020 from  the  bank  of  Ghana.  This  period  was 

 
 
 
 
used because all the data points were complete and accessible. 
From the commercial banks records and books, bank specific data 
on non-performing loans and credit to deposit ratio were sourced. 
Eviews version 9 was utilized to estimate the model. 

 
 
Variable 
 
Empirically, the study is to test the correlation between bank 
profitability and cocoa price. The dependent variable is the Return 
on Asset (ROA) and it is the alternative used to measure the bank‘s 
profitability as has been used in previous studies (Babalola, 2012; 
Flamini et al., 2009; Oladele et al., 2012; Arias, 2011; Duho et al., 
2019). According to Obamuyi (2013), ROA is a financial ratio 
utilized to estimate the correlation between earnings and total 
assets. It is further explained that, ROA evaluates how banks 
effectively manage their revenues and expenses from operations, 
and also shows the management‘s capability to produce profits with 
the financial and real assets available. It is believed that a higher 
return on asset indicates an improved use of banks‘ assets to 
generate profits, while lower ROA shows inefficient use of assets. 
The independent variables were in two categories: Bank-Specific 
variables and Macro-economic variables including cocoa price used 
in determining the bank profitability in Ghana (Table 1). The values 
of the cocoa prices were converted to natural logarithms.  
 
Non-Performing loans - Empirically, Gyamerah and Amoah (2015) 
and Miller and Noulas (1997), show that credit risk negatively 
affects profitability because high-risk loans lead to higher level of 
unpaid loans. Thakor (1987) and Miller and Noulas (1997) noted 
that future performance responds greatly to the level of loan loss 
provisions, that is unpaid loans reduces profitability. 
  
Credit to deposit ratio – this is used as a proxy for banks‘ liquidity. 
Liquidity risk determines bank profitability. The more liquid a bank is 
the more profitable it becomes in the long run. Nevertheless, 
studies by Bourke (1989), Molyneux and Thorton (1992) found a 
negative relationship between liquidity and profitability levels. 

Inflation is measured by the percentage increase in consumer 
price index. Haron and Azmi (2004) and Staikouras and Wood 
(2003) verified that inflation has positive effect on profitability. 
Bourke (1989) and Molyneux and Thornton (1992) found inflation 
and bank performance have positive relationship. Heggestad 
(1977) shows there are no correlation between inflation and banks‘ 
profitability. The impact of inflation on bank profitability is dependent 
on whether inflation is expected or not (Perry, 1992).  

Exchange rate is the amount of domestic money needed to 
obtain a unit of the US dollar. It can affect bank performance both 
directly and indirectly. Prasanto et al. (2020) reported positive 
correlation between exchange rate and bank profitability. This study 
is looking at the direct effect on banks‘ profitability. 

 
 
METHODOLOGY  

 
The study employed the linear Granger (1969) causality test in the 
VECM theme, to examine the short-run and long-run linearity 
relationship among the variables in bivariate and multivariate mode. 
To provide accuracy in the estimate of the relationship, it is thus 
necessary to prior determine the presence of unit root and 
cointegration between the time series. This helps in implementing 
VECM scheme which presumes that all variables are endogenous. 

 
 
Augmented Dickey-Fuller (1981) stationary test 

 
The  study  applied  Augmented Dickey-Fuller (henceforth ADF) test 
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Table 1. List of variables utilized in the study. 
 

Variable Definition Symbol 

Bank specific 
Non -performing loans NPL 

Credit to deposit ratio CRDEP 

Macroeconomic specific 
Inflation INF 

US dollar/ Ghana cedi exchange rate EXRA 

Dependent variable Return on asset ROA 

Variable of interest Cocoa price (LIFFE) LCP 

 
 
 
developed by Dickey and Fuller (1981) to examine the unit root in 
each series with the following hypothesis:  
 
𝐻0: 𝜃=0 that is, the time series is non-stationary and need to be 
differenced (has a unit root) 

 𝐻𝑎: 𝜃<0 that is, the time series is stationary (has no unit root)  
The ADF test is expressed by the following ordinary least square 
(OLS) correlation: 
 

          𝜃     ∑        
 
                                             (1) 

 
Where, t is a deterministic trend, α and β are the constants, p is the 
lag order chosen according to Schwarz Bayesian Criterion (SBC). If 
the calculated value, in absolute term, is more than the t-statistic 
value (or the p-value less than 5%), this rejects the null hypothesis 
(𝜃=0) and conclude that the time series is stationary.  If the null 
hypothesis is rejected at level (without differencing), then the order 
of the stationary series is designated as I(0) whereas if the null 
hypothesis rejected at first difference then the order of the 
stationary series is designated as I(1). Similarly, for second 
difference the order of the stationary series is designated as I(2).  
 
 
Johansen-Juselius (1990) cointegration test 
 
If the time series are non-stationary at level and when the variables 
are incorporated of same order, the Johansen test of cointegration 
developed by Johansen and Juselius (1990) can be applied to 
obtain the number of cointegrating vector(s). Johansen-Juselius 
(1990) multivariate cointegration model can be written thus: 
 

             ∑        
   
                                                    (2) 

 
Where,   and    are the coefficient matrices, Δ is the symbol of 

difference operator and p is the lag order chosen according to 
Schwarz Bayesian Criterion (SBC). Johansen-Juselius (1990) 
methods utilize two likelihood ratio test statistics to get the number 
of cointegrating vector(s) namely, the Trace test and the Maximum 
Eigenvalue test that can be computed thus: 
 

 ( )    ∑    (   ̂ 
 
     )                                            (3) 

 

    (     )        (   ̂   )                                           (4) 
 
Where,   𝑖 is the expected eigenvalue of the characteristic roots and 
T is the sample size. The null hypothesis of the Trace test (equation 
3) examines the number of r cointegrating vectors against the 
alternative of n cointegrating vectors. The null hypothesis of the 
Maximum Eigenvalue test (equation 4) explores the number of r 
cointegrating vectors against the alternative of r+1 cointegrating 
vectors. So, if the variables are cointegrated after doing Johansen-
Juselius test then is a long-run equilibrium correlation between the 
variables. Further, that long-run equilibrium association can be 
examined by applying VECM scheme. 
 
 
Vector Error Correction Model (VECM) 
 
It can be understood that cointegration indicates the presence of 
causality among two time series but it does not detect the direction 
of the causal relationship. Engle and Granger (1987) noted that the 
presence of cointegration among the variables shows unidirectional 
or bi-directional Granger causality among those variables. Further, 
they demonstrate that the cointegration variables can be specified 
by an Error Correction Mechanism (henceforth ECM) that can be 
estimated by using standard methods and diagnostic tests. The 
VECM regression equation can be expressed as follows: 

 
                  ∑        

 
    ∑        

 
    ∑        

 
                                                                                                           (5) 
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Where,  𝑖,    and     are the short-run coefficients, Δ is the symbol 
of difference operator, p is the lag order,         ,         and 
         are the Error Correction Term (henceforth ECT) and    ,  
    and       are the residuals. Further, the         is the lagged 
value of the residuals derived from the cointegrating regression of y 
on x and z (equation 5) whereas the         is the lagged value of 
the residuals derived from the cointegrating regression of x on y 

and z (equation 6). Likewise,          . 
Now, unidirectional causality between y to x (that is, y Granger 

cause x) will happen in the equation 5 if, the set of estimated 
coefficients (   and  ) on the lagged values of ‗y‘ is jointly significant 

(short-run causality) and the ECT coefficient  1 is negative and 
statistically significant (long-run causality). Similarly, unidirectional 
causality between x to y (that is, x Granger cause y) will happen in 
the equation 6 if, the set of estimated coefficients ( 𝑖 and    ) on the 
lagged values of ‗x‘ is jointly significant (short-run causality) and the  

ECT coefficient  2 is negative and statistically significant (long-run 
causality). Hence, if both the variables Granger cause one other, 
then it can be concluded that there is a two-way feedback 
relationship between y and x. Thus, the VECM representation 
allows us to discriminate amongst the long-run and short-run 
dynamic relationships. 
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Table 2. Descriptive statistics. 
 

Variable ROA NPL LCP INF EXTRA CRDEP 

Mean 3.247 16.241 3.258 11.960 3.346 66.412 

Median  3.066 16.041 3.261 10.731 3.770 68.318 

Maximum  5.006 23.452 3.384 19.218 5.710 84.919 

Minimum  1.384 10.978 3.140 7.600 1.417 46.968 

Std. Dev. 0.825 3.301 0.062 3.345 1.449 9.993 

Skewness  0.272 0.294 0.096 0.656 0.017 -0.264 

Kurtosis  2.249 1.955 2.060 2.072 1.560 1.905 
       

Jarque -Bera 4.658 7.784 4.980 13.988 11.241 8.005 

Probability  0.097 0.020 0.083 0.001 0.004 0.018 
       

Sum  422.077 2.111.338 423.601 1554.751 434.924 8633.621 

Sum Sq. Dev. 87.865 1405.538 0.490 1443.699 270.715 12880.82 
       

Observations  130 130 130 130 130 130 

 
 
 

Table 3. Unit root test. 
 

Variable   ADF Stat P-value Inference 

D(ROA) 
Level -2.014 0.2807 1(0) 

First Diff. -17.021 0.0000 1(1) 
     

D(NLP) 
Level -1.409 0.5760 1(0) 

First Diff. -11.439 0.0000 1(1) 
     

D(LCP) 
Level -2.330 0.1641 1(0) 

First Diff. -9.522 0.0000 1(1) 
     

D(INF) 
Level -1.095 0.7164 1(0) 

First Diff. -9.674 0.0000 1(1) 
     

D(EXRA) 
Level 0.362 0.9806 1(0) 

First Diff. -16.671 0.0000 1(1) 
     

D(CRDEP) 
Level -0.7451 0.8305 1(0) 

First Diff. -11.262 0.0000 1(1) 
     

Critical value 

1% level             -3.4816 

5% level             -2.8839 

10% level           -2.5788 

 
 
 
The relative importance of the variables in impacting bank 
profitability fluctuations was also assessed by impulse response 
analysis. The stability was then tested using CUSUM test. 

 
 
RESULTS AND DISCUSSION 

 
Descriptive statistics display the data set of the study in 
an enlightening way. The results show that, the return on 
assets minimum and maximum values range is 1.384 and 
5.006. The mean is  3.247  with  a  standard  deviation  of 

0.825 indicating that it is not widely spread. The mean 
cocoa price between 2010 and 2017 is 3.258 and the 
minimum maximum is 3.140 and 3.384 respectively, the 
standard deviation of 0.062 shows that it is not widely 
spread (Table 2). Testing data stationarity is very 
important for time series data, Table 3 shows results of a 
unit root test for stationarity in levels and in first difference 
using Augmented Dickey-Fuller (ADF) test. The test 
results at levels found that the variables were not 
significant at 1, 5 and 10% level of significance and the 
null hypothesis of a unit root was not rejected. 
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Table 4. Lag-Order Selection Criteria. 
 

Lag LogL LR FPE AIC SC HQ 

0 -187.9627 NA 9.94e-07 3.205995 3.344629* 3.262299* 

1 -150.2314 71.09694* 9.67e-07* 3.177379* 4.147818 3.571511 

2 -126.8076 41.81440 1.20e-06 3.385250 5.187495 4.117210 

3 -103.9353 38.56149 1.50e-06 3.602237 6.236288 4.672025 

4 -79.31962 39.05966 1.85e-06 3.790407 7.256263 5.198023 

5 -56.98986 33.21783 2.40e-06 4.016361 8.314023 5.761805 

6 -26.89097 41.79019 2.78e-06 4.113900 9.243367 6.197172 

7 -6.870479 25.81155 3.90e-06 4.378024 10.33930 6.799124 

8 19.01207 30.80238 5.10e-06 4.545255 11.33833 7.304183 

 
 
 

Table 5. Maximal Eigenvalue and trace test results for cointegration. 
 

Hypothesized no. of 
CE(s)  

Max. eigenvalue test Trace test 

Statistics 5% Critical value Statistics 5% Critical value 

None*  111.3939 40.07757 362.3534 95.75366 

At most 1
* 

68.76375 33.87687 250.9595 69.81889 

At most 2
* 

62.93690 27.58434 182.1958 47.85613 

At most 3
* 

46.06875 21.13162 119.2589 29.79707 

At most 4
* 

39.10828 14.26460 73.19013 15.49471 

At most 5
* 

34.08184 3.841466 34.08184 3.841466 

 
 
 
However, further test results revealed that, Return on 
Assets (ROA), Non-Performing Loans (NPL), cocoa price 
(LCP), Inflation (INF), Exchange Rate (EXRA) and Credit 
to Deposit Ratio (CRDEP) are first order difference 
stationary. That is, all the variables were significant at 1, 
5 and 10% level of significance and the null hypothesis of 
a unit root was rejected. To decrease the fluctuations of 
the data, first-order difference is made on the six 
sequences to obtain new series D(ROA), D(NLP), 
D(LCP), D(INF), D(EXRA) and D(CRDEP) for the study.  

With the Johansen test, it is necessary to ascertain 
optimal lag—order criteria. It removes the serial 
relationship in the residuals and determines the 
deterministic trend assumption for VEC model. From 
Table 4, the lag-order selection by different information 
criteria shows a lag of 1.  

The Johansen cointegration approach is dependent on 
the trace and maximum eigenvalue which is presented in 
Table 5. Johansen cointegration test on D(ROA), D(NLP), 
D(LCP), D(INF),  D(EXRA) and D(CRDEP) shows that 
there are at least 6 cointegrated equations at 5% level of 
significance. The null hypothesis of no cointegration 
vectors is not accepted as the trace statistics of 362.3534 
is higher than the critical value of 95.7537. Similarly 
maximum eigenvalue test shows a test statistic of 
111.3939 with a critical value of 40.0778 leading to the 
rejection of no cointegrating vector. These shows are 
fixed and long-term equilibrium  associations  among  the 

variables. Based on the existing cointegration 
relationships, VEC modeling can be done further.  

The presence of cointegration indicates that VECM can 
be utilized. VECM methods help to explore the effect of 
the estimated long-run equilibrium on the short-run 
dynamics, the cointegrating vectors. A cointegrated set of 
time series need to have an error-correlation 
representation, which shows the short-run adjustment 
mechanism. There, the parameters of the error-
correlation concept inferred by cointegrating vectors for 
bank profitability are examined for determining if they are 
rightly signed and important. The long-run impact of 
cocoa price (LCP), D(NLP) , D(INF) D(EXRA) and 
D(CRDEP) on bank profitability is presented in Table 6 
with the corresponding standard errors. The cointegration 
vector shows a stationary long run correlation between 
DROA, the dependent variable, and D(NLP), D(LCP), 
D(INF), D(EXRA) and D(CRDEP).  

From Table 6, it is shown that cocoa price has a 
positive and significant long run relationship with bank 
profitability. This implies that a 1% increase in cocoa 
price would significantly improve bank profitability by 
4.51%. This result was expected.  

Bank specific factors such as non-performing loans and 
credit to deposit ratio have positive and negative but 
significant long-run relationship with bank profitability 
respectively. That is an increase in NPL would increase 
bank  profitability by 0.126. Similar studies by Prasanto et  
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Table 6. Estimate of VECM. 
 

Var.  D(ROA) D(NPL) D(CRDEP) D(EXRA) D(INF) D(LCP) C 

Long – term 

 1.000000 0.126036   (0.04108)* -0.043294   (0.01216)* 0.382171   (0.28776) -.064290    (0.04379) 4.505977     (1.16883)* -.016467 

        

Short – term 

(-1) 
-.539529 

(0.13970) 

0.128931 

(0.28993)* 

2.198639 

(0.96843)* 

0.012427 

(0.05387) 

0.072977 

0.24078) 

-0.024413 

(0.00944)* 

 

 

 

*Significant at 5% 

 
 
 
al (2020) have shown a significant positive 
association between non-performing loans and 
bank profitability. The study reported of a negative 
credit to deposit ratio impact on bank profitability 
and this is consistent with studies by Bourke 
(1989), Molyneux and Thorton (1992). 

The rest of the variables, exchange rate and 
inflation have positive and negative relationship 
with bank profitability respectively, but not 
significant. A positive relationship between 
exchange rate and bank profitability was reported 
by Prasanto et al. (2020), whereas Anarfi (2016) 
reported a negative impact by exchange rate on 
bank profitability.  
Also this study‘s finding of inflation having a 

negative relationship with bank profitability is 
consistent with Prasanto et al. (2020) and Boyd 
and Champ (2006). 

The error correction term of -1.539529, suggests 
that bank profitability responds to its long-run 
equilibrium path greatly by 153.95% speed of 
adjusting every year by the contribution of bank 

specific determinants, macroeconomic variables 
and cocoa price. Non-performing loans and credit 
to deposit ratio are significant short term 
determinants of bank profitability. Likewise, cocoa 
price exert statistically significant but negative 
effect on  bank  profitability  in  the  short-run.  The 

high speed of adjustment by bank profitability can 
show that the model fits well. 

The results also found that, a 1% increase in 
cocoa price causes bank profitability to increase 
by 450.60% in the long-run. However, in the short-
run a 1% increase in cocoa price leads to 2.44% 
decrease in bank profitability. 
 
 
Diagnostics checks 
 
Diagnostic checks are very important in this 
analysis since a problem in the residuals from the 
estimation of the model indicates that the model is 
inefficient and that parameter estimates from such 
a model can be biased. The VEC model was 
subjected to arduous diagnostic test using AR 
Roots and serial correlation tests (Figure 1). The 
estimated VEC is stable since all the roots lie 
inside the unit circle, making impulse response 
standard errors valid.  

The model was subjected to thorough diagnostic 
test to certify the parameter valuation of the 
results obtained by the model. From Table 7, the 
test for serial correlation generated an F –statistic 
of 2.9872 with a probability of 0.0865 indicating 
the acceptance of the null hypothesis that there is 
no  serial  relationship.  Thus,   the   variables  are  

independent of one another. 
 
 
Impulse response function (IRF) 
 
Impulse response function of a dynamic system is 
its output when presented with a brief input signal 
called an impulse. The general impulse response 
functions trace the responsiveness of the 
dependent variable in the VECM to shock each of 
the variables. For each equation, a unit shock is 
employed on the error and the impacts on the 
VECM system over the given time were 
evaluated. Nevertheless, the prime aim of the 
study is to examine the influence of cocoa price 
on bank profitability, therefore only the 
responsiveness of the dependent variable, ROA, 
is traced. The aim of this analysis is to look at the 
response of long-term dynamics of each variable 
when there is some shock of one standard 
deviation in each equation. From the VEC model, 
there are six (6) variables and there is possible 
response between these variables. The response 
function is displayed in Figure 2. These impulse 
functions reveal the dynamic response of ROA to 
a one-period standard deviation shock to the 
innovations of the system showing the anticipated 
pattern  and  verify  the  results  from the short run 
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Figure 1.  Inverse roots of AR characteristic polynomial. 

 
 
 

Table 7. Breusch – Godfrey serial correlation LM test. 
 

F – statistic  2.987218 Probability F(1,118)  0.0865 

Obs*R-squared  3.135676 Prob. Chi-Squared(1) 0.0766 

 
 
 
correlation analysis. Shocks of all the variables including 
cocoa prices (LCP), are significant, although not 
obstinate.  The response of ROA to a one-period shock 
to cocoa prices is a transitory depreciation. This result 
implies that increase in cocoa prices depreciates the 
bank profitability in the short run. 
 
 
Stability of bank profitability test (CUSUM) 
 
This part of the study deals with the empirical analysis of 
the stability of the parameters of bank profitability. For 
stability of short-run dynamics and the long run 
parameters of bank profitability, it is important that the 
CUSUM statistics stay within the 5% critical bound, 
represented by two straight lines. As can be seen in 
Figure 3, the CUSUM plots do not cross the 5% critical 
boundary, hence powerful to detect changes in the 
conditional model parameters. It can therefore be 
concluded that the estimated parameters for the short run 
and long run dynamics of bank profitability are stable 
over the period. Table 8 reports on  the  causalities and  it 

revealed a causality that runs from cocoa price, non-
performing loan and credit to deposit ratio to ROA at 5% 
significance level. Thus, any change in cocoa price leads 
to a change in bank profitability. It was also found out that 
inflation cause ROA at 10% significance level. 
 
 
Conclusion  
 
An efficient financial system is a significant factor for 
effective financial intermediation which leads to 
sustainable private sector investment and the promotion 
of entrepreneurship (Yaron et al., 1998). As such, an 
understanding of the determinants of the profitability of 
financial institutions such as the banks is essential and 
crucial to the stability of the economy. The study 
investigated the long-run equilibrium relationship between 
bank profitability and Non-Performing Loans (NPL), 
cocoa price (LCP), Inflation (INF), Exchange Rate 
(EXRA) and Credit to Deposit Ratio (CRDEP) during the 
period 2010 to 2020. The existence of the long-run 
equilibrium   relationship  between  bank  profitability  and  
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Figure 2. The impulse response of ROA to other variables. 

 
 
 
cocoa price changes have been confirmed in a Vector 
Error Correction Model. Impulse response was found to 
be compatible with bank profitability and CUSUM test 
also confirmed the stability of Ghana‘s bank profitability 
function. However, an increase in cocoa prices 
depreciates  the  bank  profitability  in  the  short  run. The 

estimated error correction term shows convergence of 
banking sector profitability towards long-run equilibrium. 
There are unidirectional causalities that run from cocoa 
price, credit to deposit ratio, inflation and non-performing 
loans to ROA, bank profitability. Accordingly, any change 
in cocoa  price   will  lead  to  a  direct  change   in  banks‘ 
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Figure 3. CUSUM test results. 

 
 
 

Table 8. Causality. 
  

Hypothesis  Coefficient p-Value Decision 

Non-perfoming loans  does not cause ROA 0.0976 0.0161 Reject 

CRDEP does not cause ROA -0.0357 0.0015 Reject 

EXRA does not cause ROA 0.2098 0.2575 Fail to reject 

INF does not cause ROA -0.0838 0.0688 Reject 

LCP does not cause ROA 3.4219 0.0127 Reject 

 
 
 
profitability. The results raise issues for policy in Ghana, 
which includes the vulnerability of the financial sector to 
external shocks of the cocoa market. Hence a set of 
counter-cyclical policies, such as revenue and 
stabilization funds, are required during periods of a cocoa 
price boom. The pricing of cocoa policy by the 
government, COCOBOD, to provide farmers with a stable 
income and plan their businesses should be complied for 
a better banking performance. Once more in the long run 
the economic divergence agenda should be accelerated 
with the end result of broadening the collection of 
economic activities that reduces the vulnerability of 
export revenues to cocoa. Some practical tools that may 
be adopted to help the divergence agenda involve further 
processing of the raw primary commodity for local use 
and export.  

There are some limitations in the studies, different bank 
react to cocoa price at different speed. For instance, 
some banks are more sensitive to cocoa price changes 
and move at the same time, while some  lag.  Also  cocoa 

price may have different impact on large banks and small 
banks. 
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