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ABSTRACT 
 

Aims: To provide empirical evidence on the determinants of access to extension services in 
Northern Ghana.  
Study Design: Cross sectional. 
Place and Duration of Study: Kumbungu and Sagnarigu Districts of the Northern region; Builsa 
North and Pusiga Districts of the Upper East; Wa West and Jirapa-Lambussie Districts of the Upper 
West and Tain and Nkoranza South Districts of the Brong Ahafo regions. The study was conducted 
in thew 2012/2013 cropping season. 
Methodology: We employ a logistic regression model on a data from 320 women which was 
obtained by multi-stage sampling procedure.  
Results: Our results show that the major determinants of extension access include the square of 
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age, farm size, group membership, time spent on the farm and access to fertilizer.  
Conclusion: Our results thus, confirmed the importance of the personal and household attributes, 
farm/plot characteristics, socio-economic and institutional factors in accessing extension services. 
We therefore call for formation of women’s groups to improve their access to extension services. 
 

 
Keywords: Extension access; logistic regression model; Ghana. 
 
1. INTRODUCTION 
 
Agriculture is the backbone of Ghanaian 
economy as it plays an important role in 
contributing to food security, poverty reduction, 
livelihoods improvement, rural development and 
the environment. Smallholder farmers represent 
about 80% of total agricultural production. 
Majority of these farmers are in the Crop Sub-
Sector and are mainly engaged in production of 
industrial crops (e.g. cocoa, oil palm, coconut, 
coffee, cotton, kola, rubber, cashew, shea), 
starchy and cereal staples (e.g. cassava, 
cocoyam, yam, maize, rice, millet, sorghum, 
plantain) and fruits and vegetables (e.g. 
pineapple, citrus, banana, pawpaw, mango, 
tomato, pepper, okro, eggplant, onion, Asian 
vegetables) under rain-fed conditions [1]. It is 
estimated that more than 70% of these farmers 
produce on 3 acres or smaller and these 
constitute about 57.6% of the area under 
cultivation [2]. Also, majority (76.1%) of these 
smallholder farmers lives in rural areas and 
depends either directly or indirectly on agriculture 
[1]. Against this backdrop, growth in the 
agricultural sector will not only satisfy the 
persistent demand of the increasing population 
but will also stimulate higher rates of growth in 
the economy through forward linkage and 
backward linkage activities. Notwithstanding, 
further growth will be spurred as a result of 
spending incomes earned from all these 
productive activities. The apparent question is: 
how can these farmers be supported to improve 
production? 
 
Clearly, on farm technology adoption which        
leads to higher levels of output and at the              
same time ensures environmental sustainability 
has been the wake-up call by researchers                     
in recent times. The uptake of improved soil                 
and water conservation technologies can be 
initiated by agricultural extension and rural 
education. 
 
Agricultural extension does not only serve as a 
source of information on new technologies for 
farming communities but also ensures access to 
improved technologies and contributes to 

improving the welfare of farmers [1]. It servesas 
a channel through which farmers' challenges 
could be identified for research and formulation 
of agricultural policies to the benefit of rural 
communities. The above potencies of agricultural 
extension make it necessary for every farmer to 
access the services. The question is whether 
farmers are really accessing the services 
provided by extension especially rural women in 
Northern Ghana? Since much literature has not 
been documented on the factors that influence 
the smallholder women farmers’ access to 
extension services, this paper seeks to provide a 
clear picture of the determinants. 
 
1.1 Literature Review 
 
Different factors determine the access of 
extension services by famers. These factors are 
broadly categorized into personal and household 
attributes, farm/plot characteristics, socio-
economic and institutional factors [3]. Education, 
age and household size constitute the personal 
and household attributes. Studies that sought to 
establish the relationship between education and 
access to extension services in most cases 
relate it to years of formal schooling. Most 
studies [4] and [5] found that education creates a 
favourable mental attitude for the acceptance                        
of new practices, especially information-intensive 
and management-intensive practices and has 
been observed to have positive effects                             
on extension access. For instance, [4] found               
that among male heads, those with at least 
primary education are more likely to get visits 
from or initiate visits to providers of extension 
services.  
 
The effect of age on extension access is found to 
be limited (see for instance [4]). However, other 
studies such as [6] have included it in the 
adoption of technologies and found age to be 
negative while others on the contrary, found age 
to positively influence adoption [7]. Household 
size is another variable that forms part of the 
personal and household attributes. For these 
variable [4] found that female heads with more 
male members in their household and assets in 
the form of land and livestock are more likely to 
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be visited or to initiate visits to extension service 
providers. 
 
Farm size and local rights area have been 
considered under farm/plot characteristics.  In 
addition to household size, the other factors that 
were found to significantly affect access to 
extension services by [4] include wealth 
indicators such as land size and livestock 
holdings, distance to market, and location 
dummies. Those with larger land size in the 
household and shorter distance to market were 
more likely to have access to agriculture-related 
information through different channels. 
 
The local rights area which is a proxy for location 
of farm has not been included in any extension 
studies. However, [8], [6] and [3] tested the 
significance of this variable in their adoption 
studies and found it to exhibit a significant but 
negative relation.  
 
The socioeconomic and institutional factors 
include off-farm income, credit access, contacts 
with extension, group membership, distance to 
input store/market, and labor cost. Again, the 
effect of these variables on extension access is 
yet to be known. 
 
It is obvious from the forgoing discussion that few 
studies have been conducted across the world 
on extension service access and this result in 
scanty literature on the specific factors that 
influence access to modern agricultural 
extension services especially among women in 
Ghana. This is a serious gap that must be 
bridged if the problem of low access to extension 
services among women farmers is to be 
addressed and agricultural productivity improved. 
 
2. METHODOLOGY  
 
2.1 Area of Study 
 
The study is conducted in four regions of Ghana 
including Brong Ahafo, Northern, Upper West 
and Upper East. These four regions of Ghana 
together make up about 57.5% of the country’s 
total land area with a total population of 
6,459,926 representing 26.7% of the country’s 
total population. Of the total population in the 
area, women population takes about 79.5%. A 
maximum temperature of about 42°C is recorded 
in the Northern part occurring towards the end of 
the dry season but 32°C is recorded in Brong 
Ahafo region. The rainfall distribution is uni-
modal in the Northern part of Ghana (i.e. 

Northern, Upper West and Upper East regions) 
giving a single growing season of 180 to 200 
days with an annual mean of 1,100 mm but bi-
modal in Brong Ahafo region which has an 
annual rainfall of 1,197 mm.  
 
2.2 Sampling Method and Sample Size 
 
A multistage sampling technique was used to 
select 320 respondent maize farmers for in depth 
interviews during the 2012/2013 cropping 
season. In the first stage of sampling, four 
regions including Brong Ahafo, Northern, Upper 
West and Upper East were purposively selected 
from the ten regions of Ghana. In the second 
stage, two districts (one of them being a district 
where Action Aid Ghana is operating) were then 
randomly selected from each region. This 
includes Kumbungu and Sagnarigu in the 
Northern region; Builsa North and Pusiga in the 
Upper East Region; Wa West and Jirapa-
Lambussie in the Upper West and Tain and 
Nkoranza South in the Brong Ahafo region. 
Simple random sampling procedure was again 
employed in the third stage to select two 
communities from each district and from which 
20 women were also randomly sampled from 
each community to get a total of 40 respondents 
for each district and this represented the final 
stage. Each region had a sample size of 80 
respondents, thus a total of 320 maize 
households for the four regions of Ghana. Table 
1 presents a list of sampled districts and the 
number of women selected in each district for the 
study while Table 2 presents the sample districts 
and communities selected. 
 
Data were collected from both primary and 
secondary sources. The primary sources of data 
were obtained using semi-structured 
questionnaire and interview schedules. Semi-
structured survey questionnaires, covering 
issues relating to household, farm and 
institutional characteristics, knowledge and 
access of farm inputs and extension service 
among other livelihood dimension were 
administered to the women in households. 
Therefore, findings which will reflect in this study 
are the respondents’ subjective viewpoints. In 
cases where there appear to have discrepancies 
between respondents’ perceptions and the reality 
of extension issues on the ground, the reader is 
reminded that such discrepancies usually exist 
because respondents may be uninformed or 
misinformed regarding the issues being 
investigated. The household surveys were 
complemented by focus group discussions at



 
 
 
 

Abdallah and Abdul-Rahaman; AJAEES, 9(3): 1-8, 2016; Article no.AJAEES.23478 
 
 

 
4 
 

Table 1. Sampled Districts and respondents 
 
Northern No. of 

women 
Upper East No. of 

women 
Upper West No. of 

women 
Brong 
Ahafo 

No. of 
womens 

Sagnarigu 
(Operational 
area) 

40 Pusiga 
(Operational 
area) 

40 Jirapa-
Lambussie 
(Operational 
area) 

40 Tain 
(Operational 
area)  

40 

Kumbungu 
(non-
operational 
area) 

40 Builsa North 
(non-
operational 
area) 

40 Wa West 
(non-
operational 
area) 

40 Nkoranza 
South (non-
operational 
area) 

40 

Total  80  80  80  80 
 

Table 2. Sampled Districts and communities 
 
S/N 
  

Region Actionaid operational area Non-actionaid operational area 
District Community District Community 

1 
  

Northern 
  

Sanarigu 
  

Wayamba Kumbungu 
  

Kahanfeihi Yili 
Katariga Yelpeil Naa Yili 

2 
  

Upper East 
  

Pusiga 
  

Maritinga Builsa North 
  

Balanza 
Pusiga Natinga Kori 

3 
  

Upper 
West 
  

Jirapa 
  

Tampala Wa West 
  

Samanbo 
Ul-Kpong Tanina 

4 
  

Brong-
Ahafo  
  

Tain 
  

Kwame Tintin Nkoranza South 
  

Ayerede 

 
REFLECT circle levels. The focus groups 
discussed issues bordering on women’s access 
to extension services, access to land, gender 
roles in agriculture and crop choices Discussions 
were also held with opinion leaders notably 
Assembly men, community women leaders also 
known as “Mangasias” and Opinion leaders. 
Opinion leaders’ consultations were intended to 
help the team explore alternatives for dealing 
with extension service access of the various 
communities. Secondary sources of data was 
collected from textbooks, journals, seminar 
papers and conference papers, reports from 
Ministry of Food and Agriculture (MoFA), 
publications, and internet resources. 
 
2.3 Analytical Model 
 
Factors influencing access to agricultural 
extension services can be estimated using the 
Probit or Logit models especially when the 
dichotomous nature of the dependent variable is 
taken into consideration. Logit and probit models 
translate the values of the independent variables 
(X�) , which may range from −∞  to +∞  into a 
probability for ( Y�) which ranges from “0” to “1” 
and compel the disturbance terms to be 

homoscedastic. This makes selection between 
the two models very sticky as both models 
provide equally efficient parameters. The forms 
of probability functions depend on the distribution 
of the difference between the error terms 
associated with a particular choice. The probit 
and logit models assume the existence of an 
underlying latent variable for which a 
dichotomous realization is observed [9] and [10], 
thus given the model: 
 

Y�∗ = β� + � β
X�
 + ε�
�


��
… … … … … … … … … . (1) 

 
Where Y�∗  is a latent variable (not observable) 
and what is observed is a dummy variable Yi 
defined as: 
 

� 1 ify�∗ > 0
0 otherwise! … … … … … … … … . … … … . . . … (2) 

 
In order to estimate the probabilities of women 
access to extension services or non-access in 
this study, the logit model was used since the 
results are similar with probit. The Logit model is 
therefore specified as: 
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#$% & '(
1 − '(

) = � *+,(+ + -( … … … … … . … (3) 

 
The probability that a farmer has access to 
agricultural extension service is denoted as 
P =  P[Y = 1]  and the probability that a farmer 
has no access to agricultural extension service is 
denoted as P =  P[Y = 0] . Thus Pi represents 
conditional probability that a farmer has access 
to extension service while (1 − '()  denotes 
conditional probability that a farmer has no 
access to extension service. *+2 are vectors of 
coefficients to be estimated; ,+2  are vectors of 
explanatory variables and -3 is the error term.  
 
3. RESULTS AND DISCUSSION 
 
Table 3 presents the description and summary 
statistics of the variables included in the 
regression estimations. Post estimation indicates 
there were no problems relating to 
multicollinearity as the predicted variance 
inflation factors of all the variables were found to 
be less than 10. The average age of a farmer is 
about 41 years with 10 years of experience. The 
level of education among farmers was low, 
considering the mean schooling years of 3. An 
average household in the area consists of 7 

members with only about 4 people working on an 
average of 3 acres of land. However, less than 2 
bags (149.59 Kg) are realized from the farm at 
the end of the season. The average monthly 
income of the farmer was found to be GH¢51.22. 
About 37% of the farmers belong to famers 
associations with 15% having access to 
agricultural credit. Also, about 92% lack 
knowledge of improved seeds and 86% apply 
fertilizer on their farms. The average number of 
visits made by extension agent is 0.21 and the 
average distance from the farm to input store is 
2.67 Km. 
 
3.1 Determinants of Women Access to 

Agricultural Extension Services 
 
The logistic regression results are presented in 
Table 4. The results indicate a reasonable 
degree of uniformity regarding the sign of the 
parameter estimates and statistical significance 
at 1%, 5% or 10%.The estimated Pseudo R-
squared value is low (37%), but overall 
significance of the model is satisfactory, as 
reported by the Chi-squared value. The chi-
squared value was significant at 1%, implying 
that all the variables jointly determine the 
dependent variable. 

 
Table 3. Summary definition of variables 

 
Variable Definition/Measurement Mean Standard 

deviation 
Age Number of years 40.56 10.09 
Education Years spent in formal schooling 3.05 4.03 
Household Size Number of people 7.47 6.07 
Monthly income Amount in Ghana Cedis (GH¢) 51.22 51.36 
Farming Experience Years in farming 10.32 9.52 
Farm Size In acres 2.94 1.75 
Group Membership Dummy (1 if the farmer is a member of a 

group and 0 otherwise) 
0.37 0.48 

Time spent on-farm In hours  5.28 2.15 
Knowledge of improve 
seeds 

Dummy (1 if the farmer have knowledge of 
improve seeds and 0 otherwise) 

0.92 0.94 

Knowledge of fertilizer Dummy (1 if the farmer have knowledge of 
fertilizer and 0 otherwise) 

0.86 0.35 

Frequency of extension 
visits 

Number of visits by extension agent 0.21 0.67 

Credit  Dummy (1 if the farmer access credit and 0 
otherwise) 

0.15 0.35 

Distance to input store In kilometers 2.67 3.96 
Labour  Number of people used 3.66 3.87 
Yield of maize In kilograms 149.59 429.37 

Source: Result from data analysis (2012) 
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Table 4. Maximum likelihood estimation of the factor that influence access to agricultural 
extension services 

 
Variable Coefficient Standard error Z 
Constant  -5.5287 1.7146 -3.22*** 
Age -0.9400 0.7511 -1.25 
Age square 0.0020 0.0011 1.91* 
Education -0.0785 0.0699 -1.12 
Household Size 0.0908 0.0721 1.26 
Monthly income 0.0015 0.0060 0.26 
Farming experience -0.0731 0.0413 -1.77* 
Farm size 0.5450 0.2479 2.20** 
Group membership 3.5541 0.8926 3.98*** 
Time spent on-farm 0.3228 0.1581 2.04** 
Knowledge of improve seeds 0.3161 0.2891 1.09 
Knowledge of fertilizer 1.4716 0.7300 2.02** 
Frequency of extension visits 0.1874 0.8821 0.21 
Credit  0.9035 1.0084 0.90 
Distance/proximity to input store 0.0854 0.1252 -1.69* 
Labour  0.0347 0.0702 0.49 
Yield of maize 0.0854 0.0598 1.43 
Number of observations  320  
LR X2 (16)  76.44  
Probability X2  0.0000  
Pseudo R2  0.3743  
Log likelihood  -63.89893  

*, ** and *** are levels of significance at 10, 5, and 1%, respectively. 
Source: Result from data analysis (2014) 

 
Among the personal and household variables, 
only age square was found to be significant at 
10% and positively related to agricultural 
extension service access in the study area. Age 
square is a proxy for old age in this study. This 
implies that older farmers are more likely to 
access different types of extension services, but 
only at a certain age. The result is not surprising 
because older farmers have comparative 
advantage in terms of capital accumulated, 
extension visits and credit worthiness. This 
perhaps explains why age is not significant. The 
result is consistent with our a priori expectations 
and yet contradicts with that of [4] who found the 
likelihood of access to extension services to 
decline with age.  
 
Though not significant, the negative sign of the 
education variable indicates that the probability 
of accessing extension service is higher among 
the illiterate women farmers. Farmers who are 
educated may have a comparative advantage 
over other farmers in accessing extension 
services. For instance, in terms of information 
search, education provides the farmer an 
opportunity to read and understand manuscripts 
as well as posters about extension teachings and 
practices. It also presents the farmer information 
about any extension program. Our expectation 

therefore was that ‘education’ will have more 
influence on extension service access. On the 
contrary, the result means that access to 
extension services does not require much formal 
education compared with demand for other 
services. Perhaps this also explains why the 
frequency of extension visits is insignificant. The 
results contradicts with studies such as [11]; [12] 
and [13]; that argue that, farmers who have 
better education tend to have greater probability 
of accepting new ideas than their illiterate 
counterparts. 
 
Socioeconomic and institutional characteristics 
such as group membership and distance to input 
store/market were found to be significant at 1% 
and 10% respectively. A positive relationship 
observed between group membership and 
access to extension services supports the 
hypothesis that farmer’s group can provide him 
with information about the extension services 
and the procedure involve in accessing them, 
thus providing him advantage to stretched out for 
the services. This finding is consistent with a 
priori expectation and that of the results of [3].  
 
The inverse relationship between distance to 
town and the probability of demanding for 
extension services by households is not 
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surprising as nearness to major markets 
decreasing transactions cost [14] and guarantees 
market participation thereby encouraging the 
demand for extension services. The result is 
consistent with the finding of [4] in Ethopia, who 
asserted that those with shorter distance to 
market are more likely to have access to 
agriculture-related information through different 
channels. 
 
The impact of farm size has always been positive 
and in some cases, negative or neutral [15]. In 
this study, farm size which is under farm/plot 
characteristics was positively related to extension 
services and significant at 5%. This implies that 
the probability of accessing extension services is 
higher for farmers with large farms. This result is 
consistent with our a priori expectations and 
consistent with other studies such as [16-21].  
  
The coefficient of farming experience of the 
household head is negative with regard to 
accessing extension services and significant at 
1%. This denotes that farming experience retards 
the farmer access to extension services. This 
result is unclear, as one would have expected 
farming experience to hasten the access to 
services as in the case of age square. The 
reason may be that household heads with high 
farming experience took longer time to assess 
the potential of the services before making 
informed decisions based on past experiences 
with services.  
 
Time and more education are needed to 
influence farmers’ access to extension services. 
Time spent on the farm was therefore another 
variable found to be positively related to farmers’ 
access to extension services and significant                    
at 5%. This did not come as a surprise as               
most of the extension services are time 
consuming and therefore require much time from 
farmers. 
 
Knowledge of fertilizer was also found to be 
significant and consistent with our a priori 
expectation. This is not suprising because 
extension agents possessed kwoledge on how to 
use modern fertilizer. As part of the efforts                     
to spread this kowledge, they move to rural  
areas where farmers can easily access them. 
This thus, increases access to extension 
services. 
 

4. CONCLUSION 
 
The study was conducted to examine the 
determinants of smallholder women access to 

agricultural extension services in Northern 
Ghana. Applying logistic regression on cross-
sectional data gathered from Northern Ghana, 
our findings indicate that age square, farm size, 
group membership, time spent on the farm and 
access to fertilizer are the main  factors that 
influence access to agricultural extension 
services. Other factors include farming 
experience and proximity to input store but these 
factors were negatively related to extension 
services. These thus confirm the importance of 
the personal and household attributes, farm/plot 
characteristics, socio-economic and institutional 
factors in accessing extension services.  
 
The following recommendations are therefore 
distilled from the findings: 
 

i. Government and other rural development 
agencies should intensify formation of 
women’s groups to improve their access to 
extension services. 

ii. Government can design and implement 
special interventions for the resource poor, 
including the women 

iii. Government and stakeholders can help 
build capacity of already existing FBOs 
and Community-Based Organizations 
(CBOs) to facilitate delivery of agricultural 
extension services to its members. 

iv. Government and stakeholders can step in 
to enable access of women in urban 
agriculture to sustainable land for 
production. This will enable them develop 
the interest in extension services. 
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