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The seminal contribution of the agricultural sector of emerging economies has been remarkable; however, the impact of 

demographic characteristics and fund acquisition is still unemployed in the agricultural sector. This study employs the ordinary 

least square and curve-fitting models to examine the contribution of demographic characteristics and rural banks on 100 

respondents in the eastern region of Ghana. We found that education plays a key role in having access to bank credits and 

agricultural production. Also, having access to bank credit positively affects the agricultural output of farmers though not 

statistically significant. Control for the models, experience, household size, and extension services were found to be positive and 

significant with total output. The amount received at the bank, age, marital status, farm size, mode of payment and education 

were positively related while account with the bank has a negative relationship. The curve fitting models envisaged that 

increasing education based on the quadratic equation will increase production sharply while the cubic model increase and 

decrease steadily. Overall, our finding suggests that education plays a key role both in fund acquisition and farm outputs.  
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INTRODUCTION  

 

Dating back to seminary works of literature, most developed 

economies have had their history from the agricultural point of 

view. It is also reported by most researchers that the emerging 

economies have their gross domestic product (GDP) recorded 

as the main contribution from the agricultural sector. Therefore, 

it is envisaged that the gateway to developing most economies 

is to consider the primary products from agricultural. 

Ghana is a nation of agricultural and its development 

depends on how effectively it is financed by the various banks 

both for agriculture and other industries. Both agriculture and 

rural farmers have attracted the attention of the economist, 

planners, and social scientists because they are providing a 

strong base to the farmers of rural areas. In Ghana, rural banks 

(RBs) play an important role in providing financial assistance 

for the development of agriculture and industry.  

Agricultural production provides income, employment, and 

food at affordable prices as well as raw material for the 

processing industry and foreign exchange from exports. The 

study of agriculture production in this research will be in the 

context of crop production. Ghana, like other sub-Saharan 

Africa countries and most emerging economies, has 

traditionally experienced low productivity, low-income levels, 

low domestic savings, unemployment, and malnutrition as a 

result of improper demographic characteristics design and poor 

financial supports.  

Agriculture has been the backbone of Ghana's economy in 

the entire post-independence history (Mckay and Aryeetey, 

2004). While policy and political failure had caused per capita 

GDP growth declining until the 1980s, the agricultural sector 

had been less affected than the non-agricultural sector because 

it was less intervened by the government than the non-

agricultural sector and its growth is primarily led by 

smallholders for subsistence purpose of production.  

Globally,   extreme  poverty   continues   to  be  more  a  rural 
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phenomenon. Rural development is oriented more towards 

benefiting primarily the poor to ensure a rise in the standard of 

living and favorable changes in the way of life of the people 

concerned. Since independence in 1957, the Ghanaian 

government has made several attempts to promote rural 

development in the effort of increasing the living standard of 

the people residing in rural areas. However, these projects have 

failed due to several reasons, including the high cost of living 

for farmers, improper design of demographic characteristics for 

farming activities and lack of coordination between 

government and various agencies. More farmers in the rural 

areas do have some other problems in dealing with rural banks 

or credit unions. Some of which are; preparing viable business 

proposals and collateral securities that the banks and/or credit 

union do demand. Meanwhile, the majority of the farmers to 

the best of the author's knowledge are not well educated in 

order to plan or write their own business proposals.  

In addition, it becomes very difficult for the farmers to 

secure loans because of the collateral securities demanded by 

the banks. Some of the banks look at the scale of the farm 

before granting loans. Haven received a loan, the high-interest 

rates or bank charges tend to wipe away the profit of the 

farmers leading to losses after production. Recently, there is 

difficulty in securing money in terms of loans by farmers due to 

high-interest rates changes by institutions. There is also 

misappropriate use of resources such as funds, land, and 

technologies that help in production purposes. The empirical 

contribution to the current study that has touched on the impact 

of rural banks on rural farmers with regards to food security 

and interest rate however, this study diversifies by seeking to 

examine the socio-demographic characteristic of respondents to 

explain their effect on access to credit in agricultural 

production and to examine the challenges faced by farmers in 

accessing bank credit and subsequently to examine their effects 

on agricultural production.  

This study encompasses five sessions.  The first session 

presents on the introduction of the study and its intended 

purpose while the second session looks at the literature, 

theories and empirical concepts within the field of study. The 

third session describes the methodology and specifies a model 

that supports the aim of the study, leading to the fourth session 

which reports the results and discussion based on the model. 

Finally, session five gives a summary of the findings and 

concluding remarks while closing the dockets with 

recommendations.    

 

 

Theoretical review  

 

Generally, there are in a broad sense, both micro and 

macroeconomic foundations of the theory of institutional 

economics. The theory of institutional economics is an 

important part of theoretical welfare economics.  

The theoretical arguments regarding the role of finance in 

poverty alleviation are broadly classified into two main views, 

the “Development  School”  (Lipton, 1998).  The  Development 

 

 

 

 

School views that lack of credit is a major constraint in taking 

up productive activities also. This indicates that there is a need 

to steer rural credit into productive projects and into the hands 

of the rural poor. RagnerNurks argues that the underdeveloped 

countries are plagued with a vicious circle of poverty due to 

low productivity, low income, and low saving capacity. Hence, 

Arthur Lewis in his research “Theory of Economic Growth” 

(Lewis, 2013) argues that the poor in rural areas need much 

more capital than they save in order to invest in productive 

activities also. The excess in demand for capital can be met 

with the help of loans. Providing credit (loans) to the rural poor 

to meet the legitimate needs and expand their opportunities in 

the prime needs. In fact, the Development School came in for a 

lot of criticisms by the scholars belonging to the “Banking 

School”. Profound scholars belonging to Banking School like 

Dale Adams, Van Pischke, Douglas Graham, and Gordon 

Donald argue that credit does not play a leading role but a 

facilitating role in the process of economic development. Some 

of the problems that the scholars identified with the traditional 

credit model are limited outreach of credit failure of the credit 

institutions to sustain them financially viable.   

Hence, rural loan policies in low developed countries are not 

supportive to increase productivity in addition to reducing 

poverty in the country. The years of 50’s and 60’s were marked 

with the supply of credit, which were seen as important 

constraints for economic development by many developing 

countries. Hence, it was widely believed that providing access 

to credit to the rural poor was considered essential to alleviate 

poverty and promote economic development. Although 

informal credit markets operated widely in rural areas, high-

interest rates of money lenders hindered the process of 

investing in productive income activities by the rural poor (Von 

Pischke, 1996). 

 

 

Rural and community banks (RCBs) 

 

RCBs is unit banks owned by members of the rural community 

through the purchase of shares and are licensed to provide 

financial intermediation. They were first initiated in 1976 to 

expand savings mobilization and credit services in rural areas 

not served by commercial and development banks. The number 

expanded rapidly in the early 1980s, mainly to service the 

government’s introduction of special checks instead of cash 

payment to cocoa farmers through with adverse consequences 

for their financial performance (Nissanke and Aryeetey, 1998). 

Through a combination of rapid inflation, currency 

depreciation, economic decline, mismanagement of funds and 

natural disasters, combined with weak supervision, only 23 of 

the 123 RCBs qualified as “satisfactory” in 1992. The obvious 

need for re-capitalization and capacity-building was addressed 

during 1990-94 under the World  

Bank’s Rural Finance Project, with half of them achieving 

“satisfactory” status by 1996. The combination of very high 

(62%) primary and secondary reserve requirements imposed by 

BOG in 1996 and high Treasury bill rates helped to  reduce  the  



   

 

 

 

 

 

risk assets and increase net worth, further improving their 

financial performance. The number of RCBs reached a peak of 

133 in 1998 but fell to 111 in 1999 with the closure of 23 

distressed banks and the commissioning of one new bank. 

These closures sent a strong signal to the remaining rural banks 

to maintain or improve their operations in order to achieve 

satisfactory status.  

Between 1999 and 2001 there was a 64% increase in the 

number of satisfactory banks.  

 

 

The effect of credit on agricultural production  

  

In a detailed paper, Mohan (2006) examined the overall growth 

of agriculture and the role of institutional credit. Agreeing that 

the overall supply of credit to agriculture as a percentage of 

total disbursal of credit is going down, he argued that this 

should not be a cause for worry as the share of formal credit as 

a part of the agricultural GDP is growing. This establishes that 

while credit is increasing, it has not really made an impact on 

the value of output figures which points out the limitations of 

credit. In another study, Golait (2007) attempted to analyze the 

issues in agricultural credit in India. The analysis revealed that 

the credit delivery to the agriculture sector continues to be 

inadequate. It appeared that the banking system is still hesitant 

on various grounds to purvey credit to small and marginal 

farmers. It was suggested that concerted efforts were required 

to augment the flow of credit to agriculture, alongside 

exploring new innovations in product design and methods of 

delivery, through better use of technology and related processes. 

Facilitating credit through processors, input dealers, NGOs, etc., 

that were vertically integrated with the farmers, including 

through contract farming, for providing them critical inputs or 

processing their produce, could increase the credit flow to 

agriculture significantly.  

In general, it is difficult to establish a causal relationship 

between agriculture credit and production due to the existence 

of a critical endogeneity problem. However, Sriram (2007) 

concluded that increased supply and administered pricing of 

credit help in the increase in agricultural productivity and the 

well-being of agriculturists as credit is a sub-component of the 

total investments made in agriculture. Borrowings could, in fact, 

be from multiple sources in the formal and informal space. 

Borrowing from formal sources is a part of this sub-component. 

With data being available largely from the formal sources of 

credit disbursal and indications that the formal credit as a 

proportion of total indebtedness is going down, it becomes 

much more difficult to establish the causality. He also stated 

that the diversity in cropping patterns, holding sizes, 

productivity, regional variations make it difficult to establish 

such a causality for agriculture or rural sector as a whole, even 

if one had data. Finally, he argued that a mere increase in the 

supply of credit is not going to address the problem of 

productivity unless it is accompanied by investments in other 

support services.   

Cleland F. and Tomas Doucha (2015) examines the impact of  
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financial institutions, especially rural banks on rural farmers. It 

analyses the role rural banks play in agricultural development 

and food security of the Birim South District in the Eastern 

Region of Ghana. The aim of the research was to (1) evaluate 

the rationale of the introduction of rural banks in Ghana and 

their impact on the rural folks (especially farmers) (2) establish 

a link between rural banking and food security (3) understand 

constraints farmers face in their dealings with the bank. And to 

analyze the various ways the rural bank impact on the lives of 

the farmers. Questionnaires and interviews were used to elicit 

responses from 220 clients (mostly farmers) of the South Birim 

Rural Bank Ltd. The paper demonstrates that the rural bank has 

a positive impact on the people in terms of giving them 

something to fall on when times are hard translating into 

poverty alleviation and food security as well as financial 

advisory services.  

Boucher and Guirkinger (2007) examined the effect of credit 

constraints on productivity in Peruvian agriculture. The result 

of their research showed that credit constraints lowered the 

value of agriculture production by 26% in the study region. 

Izhar and Tariq (2009) examined the effect of institutional 

credit on aggregate agricultural output in India during the post-

reform period (1992-2005). The study concluded that there was 

a reduction in the sectoral share of the agricultural sector and 

that the growth rate of the bank credit to agriculture 

deteriorated during the post-reform period. The research also 

revealed that institutional credit did not determine agricultural 

output in India. Ahmad (2011) examined the effect of 

institutional credit on agricultural production in Pakistan 

between 1974 and 2008. The empirical findings indicated that 

credit plays a significant role in the agricultural sector. Ammani 

(2012) examined the relationship between agricultural output 

and credit supply in Nigeria. Adopting a simple regression 

model, the result of the research showed that formal credit is 

positively and significantly related to agricultural production.  

Imoisi, Sogules, and Ekpeyound, (2012) carried out an 

appraisal of credit facilities on agricultural output and 

productivity in Nigeria between the periods 1970 to 2010. 

Using the ordinary least square method of multiple regression 

to analyze the data, their research findings showed that the 

relationship between commercial loan to agriculture and 

agricultural output was significant.  Obilor (2013) studied the 

effect of commercial banks’ credit to the agriculture sector on 

agricultural development in Nigeria. This study revealed that 

agricultural credit guarantee-scheme funds and government 

fund allocations to agriculture had a significant positive effect 

on agricultural output while commercial bank credit to the 

agriculture sector and agricultural produce prices had a 

negative effect on agricultural productivity.  

Salami and Arawomo (2013) examined the impact of 

agricultural credit in Africa by using panel data covering 1990 

to 2011 for ten countries across the five sub-regions of the 

continent. The outcome of their research findings revealed that 

higher savings rates yielded greater agricultural credit in the 

continent. The result also indicated that the availability of land 

for   agriculture   has  a   significant  positive  relationship  with 
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agricultural credit in Africa. Chisasa (2014) investigated the 

effect of bank credit on agricultural production in South Africa 

using the Cobb-Douglas function. The result of their research 

showed that bank credit and agricultural output are cointegrated 

although the study revealed that in the short run, using Error 

Correction Model (ECM), bank credit has a negative influence 

on agricultural output. The research concluded that there is a 

positive and significant relationship between bank credit and 

agricultural production in South Africa. Nnamocha and Charles 

(2015) examined the effect of bank credit and agricultural 

production in Nigeria between 1970 and 2013. Adopting an 

Error Correction Model (ECM), the result of their empirical 

findings indicated that there is a long-run relationship between 

bank credit and agricultural production. The result also showed 

that only industrial output influenced agricultural production in 

the short run.   

Ogar and Gabriel (2015) examined the contribution of 

deposit money banks on the growth of the agricultural sector in 

Nigeria between 1988 and 2011. The outcome of their research 

revealed that both deposit money bank loans and the 

agricultural credit guarantee scheme funds were positively 

related to the output of the agricultural sector. The result also 

revealed a negative relationship between deposit money banks’ 

lending rates and agricultural output. OsaAfiana and Kelikume 

(2015) investigated the effect of banking sector reforms and 

credit supply on the agricultural sector in Nigeria. Their 

research findings indicated that both banking sector reform and 

credit supply to the agricultural sector have positively affected 

agricultural output. Anetor, Ogbechie, Kelikume, and Ikpesu 

(2016) examined the effect of credit supply and agricultural 

production in Nigeria using a vector autoregressive approach 

(VAR). The variables used in the study were agricultural 

production, commercial loan to agriculture, and agricultural 

credit guarantee scheme fund. The VAR results showed that 

credit supply to the agricultural sector through bank loans and 

advances had a significant positive impact on agricultural 

production while agricultural guarantee scheme funds had no 

significant effect on agricultural production. 

 

  

Challenges farmers encounter in accessing bank loans  

 

Peprah (2016) made a comparative study between Finland and 

Ghana on the challenges farmers face in acquiring a loan from 

financial institutions. He proceeded by saying farmers make 

significant contribution to the socio-economic and political 

infrastructure of developed and developing countries. The 

ability of farmers to develop, grow, sustain and strengthen 

themselves is heavily dependent on their capacity to access 

credit. The ability to access credit is a major factor affecting the 

growth and success of farmers. Many farmers face a lot of 

challenges acquiring loans from banks. This thesis reviews the 

debt options available to farmers, the determining factors banks 

consider before granting loans to farmers and make a 

comparative analysis of the challenges farmers face in 

accessing   bank   loans   between   Finland   and    Ghana    and 

 

 

 

 

recommend solutions in averting the challenges. The findings 

of the thesis show that banks, in general, perceive farmers to 

have high credit risk. Banks consider managerial character, 

capacity, environmental condition, and collateral guarantee 

before making loan decisions. Banks in Ghana are strict on the 

collateral guarantee due to the high risk of loan default by their 

farmers. Poor business proposal/plan, unprofitable investment 

decisions, unfavorable governmental economic policies, and 

insufficient collateral are some of the challenges farmers face 

in accessing bank loans.  

Information asymmetry and high-interest rates are unique 

loan challenges for farmers accessing loans from Ghana. A low 

interest that makes loans unprofitable to banks in Euro Area is 

also specific challenge to Finnish farmers. Navi (2010) 

examined the impact of rural banking on rural farmers in 

Belgaum district. The convenient sampling procedure was used 

to select 90 farmers and 12 workers at the regional rural banks 

studied for the research. Frequencies, percentages and bar 

graphs were the major statistical tools used to analyze the data 

collected from the regional rural banks. The article clearly 

states that higher rate of interest on loans will reduce the loan 

borrowing ability of the farmers. That is, the higher interest rate 

tends to have an adverse effect on the development or growth 

of the farmers or businesses in India since they depend very 

much on availability and accessibility to funds. This study 

examined the impact of banking on rural farmers in Belgaum. 

It was found out that all the farmers do save their monies at the 

financial institutions. In addition, the major type of account 

they do open is a Savings Bank Account. 66.7 percent of the 

farmers have applied for a loan. 33.3 percent did not even 

attempt to apply for a loan because of the fear they have for the 

high-interest rates. In addition, the interest rates are too high for 

the small or peasant farmers to cope with. This is because, 

those who borrowed money from the bank, found it difficult to 

pay the loans back. This resulted in the sale of assets and the 

collapse of most of these farms. Furthermore, there was no 

specific relationship between the interest rate and the demand 

for loans. The banks also provide services like advisory, safe 

custody, mortgage financing, intermediary for lending and 

borrowing, intermediary in international trade, network for 

businesses, investment advisory, brokerage, etc. for individuals 

or companies. The study shows that, the higher the interest rate, 

the lower the demand for loans. In addition, high-interest rates 

cripple farming businesses. That is, higher interest rates tend to 

have an adverse effect on the development or growth of 

farming or businesses in Belgaum since they depend very much 

on availability and accessibility to funds at reasonable or 

favorable interest rates. Based on the findings of the research, 

the following recommendations are made: Additional financial 

institutions should be set up in the localities.  

The existing literature, therefore, makes an empirical 

contribution to the current study by touching on the impact of 

rural banks on rural farmers with regards to food security and 

interest rate but this diversifies by seeking to the empirical 

contribution to the current study by touching on the impact of 

rural banks on rural farmers with regards to food security and  



   

 

 

 

 

 

interest rate but this study diversifies by seeking to examine the 

socio-demographic characteristic of respondents, to examine 

the effect of access to credit in agricultural production and to 

examine the challenges faced by farmers in accessing bank 

credit 

 

 

TOOLS AND METHODS   

 

Data types and sources  

 

For the purpose of this study, primary data was employed. The 

primary data was sourced by designing and administering 

questionnaires to respondents in the study area. The 

questionnaire constitutes two sections. Section one was 

designed to acquire personal and household information of 

respondents. Section two was designed to solicit information 

on the effect of access to credit on agricultural production and 

challenges faced by farmers in accessing bank credit.  

 

 

Sampling techniques and sample size 

 

Multi-stage sampling was used to select respondents for 

interview. The first stage involves a purposive selection of 

Kwahu West District. This District was selected because it is a 

District renowned for farming. The second stage involves the 

selection of six communities using simple random sampling. 

The communities are Nkawkaw, Jejeti, Wisiwisi, 

AtibieAmanfrom, Ekowso, and MpreasoAmanfrom. The third 

stage involves the use of a systematic sampling technique in 

selecting seventeen households from five communities and 

fifteen households from one community of the selected 

communities in Kwahu West District since the targeted sample 

size is 100. The final stage involves the use of convenient 

sampling to sample one respondent from each of the 

households in the communities. In all, 100 respondents were 

sampled for the study.   

 

 

Data analysis  

 

For the purposes of this study, the data was analyzed 

quantitatively using the responses obtained from the 

questionnaire. The Statistical Package for the Social  Sciences 

(SPSS) software was used to analyze the raw data that was 

gathered from the field into less complex quantitative and 

tabular form for simple comprehension and digestion. 

Descriptive statistics in the form of cross-tabulation and 

frequency was used to address objective one and three while 

the regression model was used to address objective two.  

 

 

Variable description and model specification  

 

Dependent variables: In this research, (AP) is the agricultural  
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production as a dependent variable that measures the yield of 

bags of a farmer in a particular acre of land. (AL) is the amount 

of loan given by the bank to a farmer which measures how 

satisfied or dissatisfied on a loan a farmer received. This is 

measured using ‘dummy’ as the measurement where (1=very 

dissatisfied 2=neither satisfied nor dissatisfied 3=satisfied). 

 

Independent variables: Age (AG), is the age number of a 

particular farmer interviewed, this measures the strength of a 

farmer in terms of youthful or aging in the yield of agricultural 

production. The choice of age is based on the arguments of 

some important contributions to the agricultural production that 

has not been examined in the case of Kwahu West in the 

Eastern region of Ghana for this field of study. It is envisaged 

that the existence of age to some extent can change the strength 

or direction of the effects between the variables. Gender (GD),  

is the gender of a farmer interviewed,  it measures the variable 

in ‘dummy’ where (1=male 2=female) in the agricultural 

production, gender seek to report a clear distinction on the 

characteristic of a farmer. The level of agricultural production 

of gender to some extent can change on the bases of strength. 

Education (EL), is the Education level that influences 

agricultural production and this was determined by primary, 

J.H.S, S.H.S and tertiary which looks at the level of education 

that yields more of the other level of education in the 

agricultural production. Level of experience (EP),  is the Level 

of experience that determined how long a farmer has been into 

farming and the yield in agricultural production based on the 

level of experience acquired in farming. The level of 

experience also determined how advanced farmer has been into 

farming and the method a farmer uses in the yield of 

agricultural production. Farm Size (FS), is the size of a farm in 

acres that determines how large a farmer's agricultural 

production will be. The size of a farm closely increases the 

yield in the agricultural production based on the level of 

experience a farmer acquired. It is basically measured in acres. 

Extension Services (ES), is the extension services given to a 

farmer to enable them to yield in agricultural production by 

educating them on the method of farming that will help yield 

more. It was measured using ‘dummy’ where (1=Yes, 2=No). 

Households Size (HS), is the household's size of a particular 

farmer and how it affects agricultural production.  It looks at 

the number of people in a particular house of a farmer. Access 

to Credit (AC); describes the rate at which farmer accesses 

credit. Thus the frequency of farmers accessing credit. We want 

to see how this rate affects agricultural production. It has been 

addressed by the respondent using ‘dummy’ measurement 

where (1=very frequent 2 =frequent 3=rare 4= (not at all). 

Collateral and Guarantor Requirement (CGR), is the Collateral 

and guarantor requirement describing how satisfied or 

dissatisfied in accessing loans from the bank by the farmer. It 

was measured using ‘dummy’ where (1=very dissatisfied 

2=neither satisfied nor dissatisfied 3=satisfied). Mode of Loan 

Payment (MRL), is the mode of payment that indicates how 

closely a farmer is satisfied or dissatisfied with the payment 

instructed by the bank. The variable measures ‘dummy’ where  
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Dependent variables   

AP:  Output produced by a farmer 

AL: The amount of  loan bank gives   

Independent variables  

AG: Age of the respondent 

GD:  Gender of the respondent 

EL: 

AC:   

HS:    

FS:   

EP: 

CGR: 

MRL:              

ES: 

Level of education of the respondent 

How frequent the respondents have Access to Credit 

 Household Size of the respondent  

Farm Size of the respondents 

Level of Experience of the respondents 

Collateral and guarantor requirement by the bank 

Mode of repayment of a loan 

Extension services of the respondent 

 

 

 

(1=very dissatisfied 2=neither satisfied nor dissatisfied 

3=satisfied). 

 

 

Hypothesis 

 

From previous literature reviewed, the authors established that 

the amount of loans given by banks has an influence on the 

output produced by farmers. It is also realized that no literature 

has considered the effects of demographic characteristics on the 

output produced therefore, the researchers would want to 

hypothesize that age, gender, level of education, can cause a 

change in the output produced and the amount of loan 

acquisition from the banks. In the end, the result of the research 

will either confirm the assertion for the stated hypothesis or not, 

which will be stated based on the test results and relational 

effects from the eastern region whiles reporting the outcomes in 

the result discussions through to the conclusion and 

recommendation.  

 

H1: Demographic characteristics (age, gender, level of 

education) have positive effects on the output produced by 

farmers. 

H2: Demographic characteristics (age, gender, level of 

education) have positive effects on the amount of loan 

acquisition. 

H3: The amount of loan obtained have positive effects on the  

 

output produced by farmers. 

 

 

The decision on the model  

 

Considering the various tests in the regression model, various 

tests including Hausman was conducted to determine the best 

model for our data however the data performed better in pooled 

ordinary least square estimations (OLS). Again, the researcher 

conducted a unit root test based on Levin-Lin-Chu and the test 

results prove that the data does not contain a unit root, 

concluding that the data is stationary at level with a p-value of 

0.000 when lag is 1.   

The authors based on the above assumptions have conducted 

various tests such as validity and reliability, to ensure that the 

data actually measures and reflect the farmers and their 

response. In this study, the Cronbach alpha value is adopted as 

the unit of measurement to examine the reliability of data. An 

acceptable alpha value should be more than 0.5. The alpha 

value obtained for the study is 0.76, which is above the 

acceptable threshold and therefore makes the data reliable.  

In addition to the reliability of the data, the validity of data is 

examined. The average variance extract test is conducted to test 

the validity of the construct under study. The variables 

examined had an AVE value of 0.745, which is above the 

threshold of 0.5. Inferring from these results, they indicate that 

the data acquired is reliable and valid for further analysis. 



   

 

 

 

 

 

Therefore, the variance inflation factor test was conducted to 

ensure that multi-collinearity does not exist in the data set since 

its existence generates a problem in regression results and all 

the variables maintained a low VIF which means the results 

will not deviate from norma using the pooled OLS. 

The researcher examined and analyzed the data using 

descriptive statistics, chi-square test, curve fitting and pooled 

OLS regression models. Based on the modules, the data was 

structured, analyzed and interpreted using SPSS, and Microsoft 

office packages in order to determine the characteristics, 

strength, significance, and effects of the relationship that exist 

between demographic characteristics, rural banks' support and 

agricultural production in Ghana. The researcher will document 

and interpret the information gathered and convey the research 

findings. 

 

 

Statistical model 

 

In assessing whether associations exist between the variables, 

the chi-square test statistics were selected. This test compares 

the observed pattern of the responses to the patterns that would 

be expected if the variables are truly independent of each other.  

The test states that;  

 

𝑥2 = ∑
(𝑓0 − 𝑓𝑒)2

𝑓𝑒
                                                                         (1) 

 

Where 𝑥2 is the difference between observed and expected, 𝑓0 

is the observed frequency and 𝑓𝑒 is the expected frequency if no 

relationship exists between the variables. The authors want to 

establish the assession that relationships exist in the 

demographic characteristics, amount of loan obtained and the 

output per-producer. By using the chi-square test statistics we 

can establish and conclude on the associations through a 

bivariate table.    

 

 

Econometric model 

 

Having establisheg a relation or existence of the association, 

the authors based on the hypothesis and the decision criteria 

above will determine the type of relationship and the 

systematic influence of the independent variable on the 

dependent variables. This will be achieved using the ordinary 

least square regressions (OLS) defined below; 

 

   𝑌𝑖 = 𝛼 + 𝛽𝑥𝑖 + 𝜀𝑖, 𝑖 = 1 … 𝑁                                            (2)  
 

Where, 𝑌1,2,3…  are the dependent variables (AP and AL), 𝛼 is 

the constant, 𝛽 is the coefficient or slope of the independent 

variables (AG, GD, EL, MS, etc) 𝑋1,2,3,… , and 𝜀1,2,3…  are the 

idiosyncratic error term.  

For more generalized term with many independent variables, 

we have; 
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𝑌 =  𝛼 + ∑ 𝛽𝑥𝑖

𝑁

1

+ 𝜀𝑖                                                                     (3) 

 

 

Mathematical models  

 

Based on the statistic and econometric model, the most 

significant variable will be examined to determine its trend of 

the three curve fitting models linear, quadratic and cubic. They 

are defined as shown below; 

Linear 

  

𝑌 = 𝑓(𝑥) = 𝑎 + 𝑏𝑥                                                                       (4) 

 

The linear function has 𝑌 = 𝑓(𝑥)  as the dependent variable, 

𝑥  is the independent variable with its coefficient 𝑏 . The 

constant term or the 𝑌 intercept is represented by 𝑎. 

Quadratic 

 

𝑌 = 𝑓(𝑥) =  𝑎𝑥2 + 𝑏𝑥 + 𝑐 ,     𝑎 ≠ 0                                       (5) 

 

The quadratic function is a function of 𝑌 = 𝑓(𝑥)  as the 

dependent variable with 𝑎, 𝑏, and 𝑐 as the constants. 𝑥 is the 

independent variable. Subject to  𝑎 not equal to zero (0) since 

that will result in a linear function.  

Cubic 

 

𝑌 = 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑,    𝑎 𝑎𝑛𝑑 𝑏 ≠ 0                 (6) 

 

The cubic function is used to confirm the relationship in our 

data set. The function  𝑌 = 𝑓(𝑥) is the dependent variable, 𝑥 is 

the independent variable. We want to test if the data set for the 

selected independent variable has two inflation points, in other 

words, changes direction twice.  𝑎, 𝑏, 𝑐, 𝑎𝑛𝑑 𝑑,  are the 

constants of the independent variable and the intercept of the 

dependent variable respectively, where 𝑎 𝑎𝑛𝑑 𝑏 is not equal to 

zero (0). 

Based on the econometric and mathematical model, the 

authors will find and make a conclusion with a recommended 

mitigation in the agricultural sector of the eastern region of 

Ghana.  

 

 

DESCRIPTIVE STATISTICS AND EMPIRICAL 

ANALYSIS  

 

Considering the field survey in Table 4.1, a total of 100 

respondents were interviewed of which there were no missing 

interviewees accounting for 100 valid counts. The table depicts 

an average of 2.54 for age, which is approximately 3, showing 

that out of the 100 respondents, the mean age is 26-41. In real 

senses, the average age group is shown in this work portrays 

the real working age in terms of the agricultural industry. The 

average educational level of the respondents is the junior high  
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Table 4.1: Descriptive Statistics 

 

  (AG) (GD) (EL) (MS) (FO) (AP) (FS) (HS) (EP) 

N 

Valid 100 100 100 100 100 100 100 100 100 

Missing 0 0 0 0 0 0 0 0 0 

Mean 2.54 1.33 1.80 2.05 1.88 2.57 2.27 1.56 2.49 

Median 3.00 1.00 2.00 2.00 2.00 2.00 2.00 1.50 2.00 

Std. Deviation 1.039 .473 .910 .411 .327 .902 .790 .608 .904 

Skewness .195 .734 1.149 .367 -2.375 .714 .357 .590 .532 

Std. Error of Skewness .241 .241 .241 .241 .241 .241 .241 .241 .241 

Kurtosis -.524 -1.491 .683 3.000 3.712 .179 -.136 -.557 .430 

Std. Error of Kurtosis .478 .478 .478 .478 .478 .478 .478 .478 .478 
 

Source: Field Survey, Author 2019 

 

 

school students which are 1.8. This has led to rising 

concern in view of the authors that, less education in 

the agricultural sector may pose risk on production in 

the near future since the country for that matter the 

region is developing. Although the average gender for 

our study is male, there is an average marital status 

with about 2-7 household size. Averagely, respondents 

have more than one job while farming land of 5-7 acres 

with an average yield of 11-22 bags per acre. Almost 

all the standard deviation values are closer to the mean 

which means the rate of dispersion in the variables 

under study is pretty low, however, the results from 

skewness show that majority if the variables are far 

away from zero, therefore, a highly skewed data.  

Tables 4.2, 4.3, 4.4, and 4.5 presents a chi-square 

statistics result on demographic characteristics and 

output produced by farmers. According to Table 4.2, 

there is a significant difference in agricultural 

production to that of the age in terms of yield in 

production. It is shown that there are younger farmers 

in production than older farmers. At age 18-25 the total 

production was (18×2.57) = 49.5 bags where the 

maximum yield is within the range 11-16. However, at 

age 50-57, the total production is (3×2.57) =8.25 bags 

with a maximum yield of 17-22. An increase of about 

(12×2.57) = 33 bags resulted as the age increase from 

“18-25” to “26-33” but a decrease of (11×2.57) =30.25 

bags in total production as age increase from “24-49” 

to “50-57”. This implies that as age increases total 

output increase to a certain level and begins to decrease 

as age decreases. The result is statistically significant 

and seems to depict the real-life situation under normal 

circumstances. Again the table indicates that the age 

range (34-41) produces the leading output with 

(35×2.57) =96.25 bags on the average.  

In Table 4.3, there is no significant difference in 

agricultural production to that of the gender, even 

though there is a positive relationship showing that 

male farmers produce more than the female farmers. 

While the total production was (67×1.33) =89.11 bags 

for males the females yielded (33×1.33) =43.89 bags 

on the average. The maximum was (50×1.33) bags for  
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Table 4.2 Chi-Square distribution of age and Output produced by a farmer 

 

  How many bags do you yield in production? (AP) 

Total   5-10 11-16 17-22 23-28 29+ 

Age distribution(AG) 18-25 4 7 6 1 0 18 

26-33 2 11 9 7 1 30 

34-41 0 22 6 5 2 35 

42-49 0 9 5 0 0 14 

50-57 0 1 2 0 0 3 

Total 6 50 28 13 3 100 

 

 

 

 
Table 4.2a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 25.449a 16 .022 

Likelihood Ratio 27.906 16 .032 

Linear-by-Linear Association .119 1 .730 

N of Valid Cases 100   

a. 18 cells (72.0%) have expected count less than 5. The minimum expected count is .09. 

 

 

 

the range of 11-16 per bag where the males lead with a yield of (31×1.33) bags. The chi-square test statistics is insignificant with a value of .208, therefore, the  
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Table 4.3 Chi-Square distribution of Gender and Output produced by a farmer 

 

  How many bags do you yield in production? (AP) 

Total   5-10 11-16 17-22 23-28 29+ 

Gender(GD) Male 4 31 19 12 1 67 

Female 2 19 9 1 2 33 

Total 6 50 28 13 3 100 

 

 

 
Table 4.3a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 5.879a 4 .208 

Likelihood Ratio 6.756 4 .149 

Linear-by-Linear Association .807 1 .369 

N of Valid Cases 100   

a. 5 cells (50.0%) have expected count less than 5. The minimum expected count is .99. 

 
 

Source: Field Survey, Author 2019 

 

 

existence of a relationship. 

The level of education according to Table 4.3, is 

statistically significant with positive relations. While 

the totals for primary and J.H.S is (44×1.80) and 

(41×1.80) bags on the average, the totals for SHS and 

tertiary is (6×1.80) and (9×1.80) bags respectively. 

According to the authors, a critical analysis of these 

tables portrays education as a key characteristic in 

agricultural production. Considering the output range 

of 29+ per bag, it’s achievement was realized in the 

tertiary institutions meaning, they implement the 

knowledge obtained as a result of agricultural studies 

to the practical life situation. Even though the total 

number of primary school leavers seems more in the 

sector, their output compared to tertiary has had a 

decreasing return. For example, calculating the 

percentage changes in production for maximum yield 

of primary and tertiary, ( primary = (24/28×16 = 

13.714), tertiary =  (4/28×28 = 4)), we can infer from 

the output that, tertiary yields more in production than 

primary. The Pearsons chi-square is 0.000 showing
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Table 4.4 Chi-Square distribution of Educational level and Output produced by a farmer 

 

  How many bags do you yield in production? (AP) 

Total   5-10 11-16 17-22 23-28 29+ 

Level of education (EL) Primary 3 24 14 3 0 44 

J.H.S 3 26 10 2 0 41 

S.H.S 0 0 2 4 0 6 

Tertiary 0 0 2 4 3 9 

Total 6 50 28 13 3 100 

 

 

 

 
Table 4.4a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 64.658a 12 .000 

Likelihood Ratio 48.652 12 .000 

Linear-by-Linear Association 26.959 1 .000 

N of Valid Cases 100   

a. 14 cells (70.0%) have expected count less than 5. The minimum expected count is .18. 

 
 

Source: Field Survey, Author 2019 

 

 

statistically significant results. Marital status has been 

respected to be a variable of importance in the 

demographic characteristics with agricultural 

production however, our results show that its 

insignificant with yields even though it is positively 

related. Results in Table 4.5 show that married status
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Table 4.5 Chi-Square distribution of Marital status and Output produced by a farmer 

 

  How many bags do you yield in production? (AP) 

Total   5-10 11-16 17-22 23-28 29+ 

Marital status Single 1 4 1 0 0 6 

Married 3 43 26 9 2 83 

Divorced 2 3 2 3 1 11 

Total 6 50 29 12 3 100 

 

 

 

 
Table 4.5a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 11.670a 8 .167 

Likelihood Ratio 10.633 8 .223 

Linear-by-Linear Association 2.889 1 .089 

N of Valid Cases 100   

a. 11 cells (73.3%) have expected count less than 5. The minimum expected count is .18. 

 
 

Source: Field Survey, Author 2019 

 

 

 

is more in the sector of agricultural than single and 

divorced. By hierarchy, there are more divorced status 

farmers than singles. Married status remains the 

leading producer with a total of (83×2.05) = 170.15 

bags. There is no doubt in the old adage that ‘two heads 

are better than one’. The output of married status can 
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Table 4.6 Chi-Square distribution of Gender and Amount received by a farmer 

 

  The amount of loan that your bank gives you(AL) 

Total   V.dissatisfied Neither satisfied nor dissatisfied Satisfied 

Gender(GD) Male 20 34 13 67 

Female 7 19 7 33 

Total 27 53 20 100 

 

 
Table 4.6a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square .842a 2 .656 

Likelihood Ratio .865 2 .649 

Linear-by-Linear Association .514 1 .474 

N of Valid Cases 100   

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.60. 

 
 

Source: Field Survey, Author 2019 

 

 

be linked to the fact that they have more hands to help 

in the production processes. Similarly, they have a total 

number of households.  

In summary, the authors infer from the results that 

for our study area, education remains paramount in 

terms of yield in production. Although age, is 

significant, our rate of confidence in making string 

instincts per the result of Pearson's chi-square is low. 

Therefore, the authors fail to accept the null hypothesis 

(H3) and conclude that demographic characteristics 

have positive effects on the output produced even 

though education is preferred.  

Table 4.6 considers the gender and amount of loan 

acquired at the bank. There is no significant difference 

in the amount of loan received by a farmer to that of 

the gender, although the results show that the 

possibility of a male farmer being granter credit is high. 

It is also seen that the majority of the farmers are 

dissatisfied with their total amount given to them. The 

few that show satisfactory results have males emerging 

the pace. The authors infer according to Table 4.6 that 

the result for fund acquisition by gender as a status is 

not encouraging since out of the 100 respondent only
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Table 4.7 Chi-Square distribution of Age and Amount received by a farmer 

 

  The amount of loan that your bank gives you(AL) 

Total   V. dissatisfied Neither satisfied nor dissatisfied Satisfied 

Age 

distribution(AG) 

18-25 7 7 4 18 

26-33 11 12 7 30 

34-41 8 21 6 35 

42-49 1 10 3 14 

50-57 0 3 0 3 

Total 27 53 20 100 

 

 
Table 4.7a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 10.130a 8 .256 

Likelihood Ratio 11.981 8 .152 

Linear-by-Linear Association 1.536 1 .215 

N of Valid Cases 100   

a. 7 cells (46.7%) have expected count less than 5. The minimum expected count is .60. 
 

Source: Field Survey, Author 2019 

 

 

 

20 are satisfied with their funds. However, the 

insignificance of the result has to lead to further 

analysis to gain more insight into the variables. 

Age proved a statistically significant result in 

production yields however, the variable has to remain 

insignificant in the amount of credit granted by the 

bank. Results in Table 4.7 show that out of the 20 

satisfied people, extreme ages are not given priority 

thus, people within age “18-25 and 50-57”. Farmers 

within age “26-33” are given priority, this may be due 

to many reasons including young and strong to repay, 

educated enough to manage, responsible enough as 

married, having the right collateral or the largest 

farmland just to mention a few. The actual courses can 

be pointed out in our subsequent findings. 

Results in Table 4.8 show that the total educated but 

satisfied with their funds from banks is 20. Out of the 

20, the mode satisfactory is 5 including primary, SHS
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Table 4.8 Chi-Square distribution of Educational level and Amount received by a farmer 

 

  V. dissatisfied Neither satisfied/dissatisfied Satisfied Total 

Level of 

education 

Primary 13 26 5 44 

J.H.S 12 25 4 41 

S.H.S 0 1 5 6 

Tertiary 4 0 5 9 

Total 27 53 20 100 

 

 

 
Table 4.8a 

 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 28.681a 6 .000 

Likelihood Ratio 27.958 6 .000 

Linear-by-Linear Association 3.374 1 .066 

N of Valid Cases 100   

a. 6 cells (50.0%) have expected count less than 5. The minimum expected count is 1.20. 

 
 

Source: Field Survey, Author 2019 

 

 

and tertiary. The authors infer from basic statistics that 

education is a significant variable in loan or fund 

acquisition since it has a Pearson chi-square of 0.000. 

On the other hand, out of 9 tertiary respondents, only 4 

were dissatisfied with their funds. In the case of 

primary respondents, 13 counts were dissatisfied with a 

total count of 44. There is no doubt that age priority 

was given to ’26-33’ since the majority of them existed 

on the tertiary respondents.  

Marital status in Table 4.9 remains significant with a 

Pearson chi-square of 0.000. the table depicts more of 

divorced status emerging the satisfactory results while 

married and singles reports more of dissatisfaction.   

Table 4.10, 4.10a, 4.10b, and 4.10c records the 

output of the pooled OLS results. According to table
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Table 4.9 Chi-Square distribution of Marital Status and Amount received by a farmer 

 

  V. dissatisfied Neither satisfied/dissatisfied Satisfied Total 

Marital 

status 

Single 6 0 0 6 

Married 21 53 9 83 

Divorced 0 0 11 11 

T.otal 27 53 20 100 

 

 
Table 4.9a 

 

Chi-Square Tests 

 Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 65.636a 4 .000 

Likelihood Ratio 57.122 4 .000 

Linear-by-Linear Association 38.254 1 .000 

N of Valid Cases 100   

a. 5 cells (55.6%) have expected count less than 5. The minimum expected count is 1.20. 

 
 

Source: Field Survey, Author 2019 

 

 

4.10, average production (AP) serving as a dependent 

variable is being predicted by the variables in table 

4.10a and 4.10b respectively. The results show that 

there is a positive relationship between all the 

predictors (Age, Gender, Level of education, Marital 

status, farming the only occupation) however, 

education remains paramount.  

The model pooled OLS actually prioritizes the 

significant results therefore, the authors according to 

the results infer that the causal relationship between 

education and total yields in production is significant. 

This simply means an increase in age will cause a 

significant increase in production. The general model 

has an acceptable R of  56.9 and R-square of 32.4 

which means the average age in production is 

explained by the predictors most importantly education.  

In the case of table 4.10b, the predictors were
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Table 4.10 Regression Model Summary For Socio-Demographic Characteristics 

 

Variables  R R2 Adjusted R2 Std. error of the Estimate 

AP .569 .324 .288 .761 

AP .469 .236 .190 .860 

AL .804 .646 .611 .428 
 

Source: Field Survey, Author 2019 

 

 
Table 4.10a Regression Coefficients for Socio-demographic characteristics 

 

 B Std. error Beta T sig 

Age distribution(AG) .015 .075 .017 .198 .844 

Gender(GD) .058 .167 .030 .349 .728 

Level of education(EL) .518 .087 .523 5.992 .000 

Marital status .228 .217 .104 1.053 .295 

Is farming your only occupation? .423 .271 .153 1.565 .121 

Constant  .259 .588  .439 .661 

 

 

 

increased to examine the behavior of the dependent 

variable. Although the R-square has reduced to 23.6 

percent, the authors found experience, extension 

services, and household size as being significant. In the 

same case, education remains paramount.  

Table 4.10c records the predictors for the amount of 

loan given (AL). It was recorded that age, education, 

marital status, an account with the bank, farm size and 

mode of loan payment are statistically significant. 

However, account with the bank has negative 

correlations amount given as loan. Therefore, the 

authors fail to accept the null hypothesis (H1) and 

conclude that there is an effect of demographic 

characteristics on the amount received as loan. Again 

the authors either fail to reject the null hypothesis (H2) 

and conclude that there is no significant relationship 

between the amount of loan received and the output 

produced.  Based on the significant results the authors 

prioritize the variables and found that education carries 

more weight in both cases (production and amount of 

loan received at the bank). We, therefore, performed a 

curve-fitting model to examine the effect of education 

on the output per producer for the case of linear, 

quadratic and cubic.  

 

Regression 

 

Predictors: (Constant), Is farming your only 

occupation?, Gender(GD), Age distribution(AG), Level 

of education(EL), Marital status



   

 

AshEse J. Agric. Sci.              099 

 

 

 
Table 4.10b Regression Coefficients for Socio-demographic characteristics 

 

   B                      Std. error Beta          T              sig 

Age 

Gender 

Education level 

Marital status 

Occupation 

Access to credit (AC) 

Farm size (FS)  

Household (HS)  

Extension service (ES) 

Experience (EP) 

Constants 

.015 

.058 

.518 

.228 

.423 

.150 

.061 

.285 

.372 

.171 

.694 

.075 

.167 

.087 

.217 

.271 

.105 

.133 

.155 

.200 

.099 

.521 

.017 

.030 

.523 

.104 

.153 

.146 

.053 

.193 

.201 

.171 

 

.198 

.349 

5.992 

1.053 

1.565 

1.426 

.460 

1.836 

1.860 

1.719 

1.332 

.844 

.728 

.000 

.295 

.121 

.157 

.647 

.010 

.036 

.029 

.186 

 

 

 
Table 4.10c Regression Coefficients for Socio-demographic characteristics 

 

 B   Std.error Beta T sig 

Age distribution(AG) .082 .044 .125 1.867 .035 

Gender(GD) .052 .194 .036 .553 .582 

Level of education(EL) .084 .064 .112 1.326 .000 

Marital status .660 .146 .396 4.507 .000 

Do you save money at the rural bank? -.157 .093 -.115 -1.693 .034 
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Table 4.10c cont’d 

 

How many bags do you yield in production?(AP) .024 .068 .032 .355 .723 

What is your farm size?(FS) .306 .068 .353 4.492 .000 

The collateral and guarantor requirements(CGR) .306 .116 .065 .613 .541 

The mode of repayment of the laon(MRL) .174 .096 .206 1.801 .045 

Constant -.490 .371  -1.322 .190 

 

 

 

Dependent Variable: How many bags do you yield in 

production? (AP) 

Dependent variable: How many bags do yield in 

production? (AP) 

Predictors: (Constant), How long are you into 

farming?(EP), What is your household size?(HS), How 

often do you have access to credit?(AC), Do you have 

access to other extension services?(ES), What is your 

farm size? (FS) 

Predictors: (Constant), The mode of repayment of the 

loan(MRL), Level of education(EL), Age 

distribution(AG), Gender(GD), Do you save money at 

the rural bank?, What is your farm size?(FS), Marital 

status, How many bags do you yield in 

production?(AP), The collateral and guarantor 

requirements(CGR) 

b. Dependent Variable: The amount of  loan that your 

bank gives you(AL) 

 

Curve Fit 

 

How many bags do you yield in production? (AP) 

 

Considering the regression equations between the 

dependent variable number of bag yield and the 

independent variables, the most performing 

independent variable has remain education. The 

authors considered a curve-fitting model using linear, 

quadratic and cubic models.  

Table 4.11 shows the model summary for the three 

curve fitting models under consideration while table 

4.11a summarises their coefficients. According to the 

tables 4.11a, all the models are statistically significant 

based on the coefficient results at all stages. While the 

cubic consists of three stages, the quadratic consist of 

two with linear being one. Since it is envisaged that 

increasing the rate of education in agricultural 

production will increase the number of yields, the 

authors try to model the outcome of this assumption on 

the three models. Model 1 linear: keeping the same 

level of education and examining the outcome on 

agricultural production, there is an increasing level of 

production with a constant of 1.639 and an error rate of 

0.172 at a 0.000 significance. 

 

𝑌 = 𝑓(𝑥) = 1.639 + .517𝑥 

 

Model 2 quadratic: increasing the rate of education by 

taking the square of the current education in model 1 to 

examine the yield outcomes. The initial yield is higher 

than that of the linear, and keeps an increasing result 

but increases sharply at tertiary stages. The quadratic 

model has a constant of 2.971 and an error rate of .363 

at a 0.000 significance level. 

 

𝑌 = 𝑓(𝑥) = . 312𝑥2 + (−.927)𝑥 + 2.971 ,     𝑎 ≠ 0       
 

Model 3 cubic: considering the cubic power of the 

educational effect on the rate of production considering 

the current yield on model 1 and model 2. It has a 

higher initial yield compared to linear and quadratic, 

however, it does not portray a constant yield. Its yield 

increases and decreases at different stages of education. 

Finally, it decreases sharply at the tertiary level. the 

constant is 6.491 with an error of 1.938 at 0.000 

significance. 

   

𝑌 = 𝑓(𝑥) = (−.412𝑥)3 + 3.229𝑥2 + (−6.922)𝑥
+ 6.491,    𝑎 𝑎𝑛𝑑 𝑏 ≠ 0        

 

Model performance: The observed plot in Figure 1 

used the field data based on which the models were 

estimated. The linear model slants positively from the 

left to the right showing the changes that occur in the 

level of production as education changes. Similarly, the  
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Table 4.11 Curve fitting model summary 

 

Curve Fitting models R R2 Adjusted R2 Std. error of the Estimate 

Cubic .648 .420 .402 .697 

Quadratic .696 .479 .366 .718 

Linear .522 .272 .265 .773 

 

Source: Field Survey, Author 2019 

 

 

 
Table 4.11a Curve Fitting coefficient for Education 

 

Curve Fitting models Model  levels  B Std. Error Beta T Sig 

 

Cubic 

EL -6.922 2.331 -6.986 -2.970 .004 

EL**2 3.229 1.123 15.442 2.874 .005 

EL**3 -.412 .158 -8.155 -2.602 .011 

Constant  6.491 1.398  4.642 .000 

 

Quadratic 

 

EL -.927 .363 -.936 -2.557 .012 

EL**2 .312 .077 1.494 4.083 .000 

Constant 2.971 .363  8.180 .000 

Linear 
EL .517 .085 .522 6.056 .000 

Constant 1.639 .172  9.528 .000 
 

Source: Field Survey, Author 2019 

 

 

quadratic plot has shown increasing performances 

while the cubic results retrogress in the long run. 

Considering Table 4.12, values 2, 5, and 10 were taken 

as levels of education for JHS, SHS and tertiary, 

respectively. It is found that at the JHS level, the linear 

model has performed better than quadratic and cubic. 

The quadratic model emerged the pace at the SHS level 

followed by linear while the cubic model retrogresses. 

Finally, the quadratic again increase tremendously for
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Figure 1. Curve Fitting: Linear, Cubic, and Quadratic  

Source: Field Survey, Author 2019 

 

 

 
Table 4.12 Model Performsnce Analysis 

 

Model levels Model 2=JHS 5=SHS 10=Tertiary 

Cubic 𝑌 = (−.412𝑥)3 + 3.229𝑥2 + (−6.922)𝑥 + 6.491 2.267 1.106 -151.829 

Quadratic 𝑌 = . 312𝑥2 + (−.927)𝑥 + 2.971 2.365 6.135 24.901 

Linear 𝑌 = 1.639 + .517𝑥 2.673 4.224 6.809 
 

Source: Field Survey, Author 2019 

 

 

the case of tertiary while the cubic assumes negative values.   Table 4.11 shows that about 42 percent of the outcomes in the cubic model are explained by 
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education while 47.9 percent of the outcomes in quadratic is 

explained by education and 27.2 percent of the linear model is 

explained by education. 

 

 

SUMMARY OF FINDINGS, CONCLUSION, AND 

RECOMMENDATION  

 

Findings of the study  

 

This study examined the effects of socio-demographic 

characteristics and rural banks on agricultural production in the 

Eastern region of Ghana.Out of the 100 respondents, it was 

found that the average age depicts the actual labor force age, 

existing between 26 to 41. Although it is found that the average 

gender is male, there is an average marital status with about 2-7 

household size. The authors also found that respondents rely 

not only on agricultural income but have other avenues for 

supports. It is also found that the average a farmer will yield is 

11-22 bags per acre while the farmer could only farm 5-7 acres. 

From our result, we found that there are younger farmers 

who yield better than the older farmers to a certain level. also, 

there is a “U-shape” relationship for age and production thus, 

increasing age increases total output but decreases at certain 

age levels.We also found that gender is positively related to 

output produced where male farmers outweigh the female ones 

even though this result was not significant.  

Our finding also shows that, averagely, Junior high school 

respondents were found in our study with more male in the 

sector, primary and J.H.S graduates produces more output if 

combined than SHS and tertiary. However, the primary and 

JHS utilizes a large amount of land as compared to the tertiary 

and SHS. Further insight shows that the tertiary, even though 

produces less comparing the levels of education, they are 

economically productive.  It is found that most respondents are 

dissatisfied with the amount given to them as loans. However, 

the few that receive funds portray their effect on their output. In 

the model performance, it was found that the linear model has 

an increasing behavior while the quadratic is found to have an 

increasing behavior and increases faster than the linear while 

the cubic shows a declining character.  

Control the models, it is found that education, experience, 

household size, and extension services were found to be 

positive and significant with total output. Also, controlling the 

relationship between the amount received at the bank, age, 

marital status, farm size, mode of payment and education were 

positively related while account with the bank has a negative 

relationship.  

 

 

Conclusions and recommendations of the study  

 

From the model analysis and findings, it is concluded education 

is a key contributor to agricultural production in the Eastern 

region of Ghana. Therefore, more educative programs related 

to agricultural production according to the quadratic model will  

 

 

increase output per farmer. We also conclude that the decision 

of the government to eliminate agricultural studies from the 

basic academic curricula is a mistaken decision since 

increasing the rate of education (agricultural studies) can lead 

to increasing farm yields. While household size, experience, 

and extension services are concluded to be positively 

significant with production, we recommend that there should 

be government officials who will at all times give services such 

as farmland assessment, crop assessment, and technical advice 

in order to increase production.  

We also conclude that the amount given as a loan at the bank 

is positively affected by age, marital status, farm size, mode of 

payment and education. Therefore, rural banks, government, 

and decision-makers are advised to do insight analysis of a 

farmer's experience, farm size and check their modes or loan 

repayment before granting loans. The authors conclude that 

access to credit has a positive relationship with farm yield 

therefore, policymakers and government should consider 

subsidizing farm activities by means of granting loans.    

Finally, this study considers the Eastern region of Ghana. 

Therefore in order to generalize the results for Ghana, future 

research should consider at least 5 administrative regions. 

There should be a subject related questionnaire to examine 

which subject actually contributes to agricultural production. 

Increasing the sample size, future research works should 

determine what age range does production hit its peak. 
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