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This paper aims to examine this final context and 
to attempt to predict the factors which will induce 
food security. The novelty or new knowledge ensuing 
from this paper is in our analytical section where one 
is able to isolate and be precise about the factors 
triggering food insecurity. Should these predictors be 
confronted by local district assemblies, extension 
officers and policymakers, the nation will get gains in 
the creation of food security.         

Food security has been defined as a situation 
where all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious food 
that meet their dietary needs and food preferences for 
an active and healthy life (FAO, 2004). In Ghana, the 
Ghana Food and Agricultural Sector Development 
Policy document (2004) defines food security as “good 
quality, nutritious food, hygienically packaged, and 
attractively presented, available in sufficient quantity 
all year round, located at appropriate places at 
affordable prices.” 

2.   The problem statement and study objectives

Most residents in the Ketu municipality rely on 
vegetable production as a source of livelihood owing 
to a favourable soil type and tube-well irrigation

1.   Introduction

In this section we will look at the rationale or 
justification for the study of food insecurity, the 
overarching determinants of food security and 
literature on the meaning of food insecurity. The 
context of vegetable farming is multiple pronged: 
production under rain fed conditions needs to succeed 
every farming season, productivity with traditional 
hoe and cutlass has to be high and maintained at those 
levels, and supplies to local markets have to bypass 
poor roads, moreover, farmers must get prices for 
their  produce  at a premium to  make them  content.  
These aforementioned features and weaknesses of rain 
fed agriculture require one to study food insecurity in 
order to find a panacea.

Other rationales for this paper are inadequate 
food supply at the rural level and even in urban areas, 
uneven distribution of food, poor persons' 
inacce s s ib i l i ty  to  food ,marke t  f a i l u r e s ,  
commercialization of farmlands and their conversion 
to residential plots, and women's low access to and 
ownership of land or land disenfranchisement: all 
these necessitate a study of food security.  One other 
essential reason is farmers' desire to achieve food 
security to protect their families. 
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prevalent and adopted by residents.  However, Ghana 
and the study area of Ketu face the problem of lagged 
progress in food security because average yields have 
remained stagnant.  As  previous work shows, food 
security is defined as a situation where all people, at all 
times,  have physical, social and economic access to 
sufficient, safe and nutritious food that meet both 
their dietary needs and food preferences for an active 
and healthy life (FAO, 2004). This is not the situation 
in the Ketu area. 

In Ghana, the Ghana Food and Agricultural 
Sector Development Policy document (2007) defines 
food security as “good quality, nutritious food, 
hygienically packaged, and attractively presented, 
available in sufficient quantities all year round, located 
at appropriate places at affordable prices.”  Other 
explanations assert that: food security is dependent on 
agricultural production, food imports and donations, 
employment opportunities and income earnings, 
intra-household decision making and resource 
allocation, health care utilisation and caring practices, 
(Maxwell and Frankenberger, 1992). However, 
household food security issues cannot be seen in 
isolation from broader factors such as physical, policy 
and social environment (Hoddinott, 2001).

The physical factors play a role in determining the 
activities that can be undertaken by rural households 
to achieve food security. Government policies, on the 
other hand, have a strong effect. Likewise, an 
unfavourable social environment, expressed in terms 
of mistrust of other social groups or even outright 
violence also determines food security. Since the 
problem of food insufficiency persists in the Ketu 
study and still this problem must be investigated in 
order to help peasant farmers out of poverty, it is 
hypothesized in this paper that some farm and 
household characteristics such as family size, land 
holdings, level of agricultural production, gender and 
age of household heads have got relative importance in 
the determination of whether a household is food 
secure or not. 

The conditions under which food security or food 
insecurity is achieved will help one in applying the 
conditions to other study types such as tuber, cereal, 
or grain farmers.   

The research questions and objectives or line of 
inquiry are as follows: 

(i) What are the demographic characteristics 
of vegetable producing households?

(ii) What are the production characteristics of 
vegetable producing households in terms 
of 

a. types of vegetables produced by 
households,

b. number of different types of 
vegetables produced,

c. land ownership,

d. size of farm enterprise,

e. sources of finance,

f. point of sale and

g. access to change agents?

(iii) What is the food security status of 
vegetable producing households in the 
area?

(iv) What are the determinants of the food 
security status among vegetable producing 
households?

3.    Methodology

A combination of three methodologies each 
with its strengths was used to assess the food 
security condition of vegetable farming households.  
First respondents were purposively sampled by 
selecting household heads since they are the best 
members in a household to give adequate 
information on the level of household food security. 
Two hundred and twenty-six heads of the vegetable 
farming households, therefore, were, selected and 
data collected on them by means of questionnaires 
and personal observations.

Second the food security classification of each 
household was measured by means of the 18-item 
household food security questionnaire approach 
(Item Response Theory Model) designed by Bickel et 
al (2000) and Johnson (2004). The choice and validity 
of the IRT as a measure of food security for the study 
was necessitated by the fact that the instrument has 
been shown to be a valid and reliable measure of food 
security status in especially English speaking countries 
(Gulliford et al.,2004; Frongillo, 1999, Gulliford et al., 
2004, Perez-Escamilla et al., 2004, Alvarez et al., 2006).

The results of this instrument provided scores 
representing the food security status of the 
households. The food security scale score was then 
used to determine the households' food security 
category. The food security status indicates whether 
the household is food secure, food insecure without 
hunger, food insecure with hunger (moderate or 
severe).  Moreover, one identifies potential indicators 
of food security through reading of the literature and 
through the authors' knowledge of the study.The 
indicators signifying whether a household is food
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secure or not are: age, family size/number of children, 
land ownership, land size, access to change agents, 
number of vegetables produced.    

As a corollary to the selection of indicators, we 
needed to eventually come out with variables best as 
being predictors of household food security status; 
this need called for a logistic regression equation 
constructed with food security as the dependent 
variable. Although, conventionally regression 
analysis is widely used in most economic and social 
investigations, results from linear regression may lead 
to unreasonable estimates when the dependent 
variable is dichotomous. The use of the logit or probit 
models is recommended as a panacea of the drawback 
of the linear regression model (Gujarati, 2003). The 
dependent variable, in this case food security, was a 
binary variable which took a value of (1) if a household 
was found to be food secure and zero (0) if otherwise. 
The cumulative logistic probability model could be 
econometrically specified as: 

log [P  /1-P ]= b + bX  + ε.e i i 0 i i

Where p is the probability that an individual i 

household is food secure.

X is the ith explanatory variable.i 

b and b are regression parameters to be estimated.0 i

e is the natural logarithm and 

ε is the error term.

1.

Where; 

FS is the household food security status; 

b is the constant  b is the regression coefficient 0 i

of X ; and e is the error term. i

4.    Results and discussions

Socio-Economic and Demographic Characteristics of 
Vegetable Producing Households in the Ketu Districts 

4.1  Age distribution of respondents 

The results of the study showed that the ages of 
the farmers ranged from 24 to 70 years. The mean age 
was about 40 years with a standard deviation of 9.166 
and modal age of 35 years (Table.1).The study also 
revealed that younger people (between 20–49 years) 
are more involved in the vegetable production 
industry than the aged (that is above 50 years).The 
situation is not surprising since vegetable farming is 
both a capital and labour intensive investment.  
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Table 1 

Age distribution of farmers  

Source: Field survey data, 2006

Mean = 39.9     SD =9.166     Youngest = 24     Oldest = 70 
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4.2  Major types of vegetables produced in the study area

Of the eleven vegetable crops produced in the 
area, 6 were regarded as major vegetable crops. This is 
based on the frequency of cultivations, size of field 
allocated to a particular vegetable crop, consumers' 
demand for the crop and the level of economic 
benefits derived from it by the farmers. 

A vegetable crop that is cultivated on continual 
basis (i.e. from season to season), on a relatively larger 
portion of available farm area and has a higher 
consumer demand was considered as a major vegetable 
crop while those cultivated infrequently, on a 
relatively smaller proportion of available farm area 
and a lower level of economic benefit, were considered 
a minor vegetable crop. Most respondents (74.3%) 
regarded onion as major vegetable crop in the area.

4.3  Sources of finance

Finance plays a very important role in vegetable 
farming since it determines farmers' ability to secure 
the requisite resources for the establishment and 
maintenance of their farms. Access to credit for 
productive purposes can effectively reduce the

About 10.3 percent and 5.6 percent mentioned 
tomatoes and green pepper as their major vegetable 
crop respectively. About an equal percentage of the 
respondents (about 4 percent) classified carrot and 
okra as their major vegetable crop while only 1.9 
percent regarded spinach as their major vegetable crop 
(Figure 1).

It is not surprising that most respondents 
mentioned onion as their major vegetable crop since it 
is cultivated season after season and on a relatively 
higher proportion of available farm land in any 
season. It also has a higher consumer demand and 
ultimately resulting in a relatively higher level of 
economic benefit derived from it. To supplement 
their income, the farmers sometimes diversify onion 
production by growing other vegetables in the onion 
fields during off seasons.

vulnerability of poor households to food insecurity 
and improve their  access to food. This importance of 
credit access therefore, necessitated the investigation 
of access to finance and financial services in the study 
area. Five main sources of finance for vegetable 
production were identified in the area (Table 2).  
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Source: Field survey data, 2006

 Percent respondents who classified the various vegetables as major 

vegetables they have been producing in the study area.

Fig. 1: 
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As shown in Table 2, 78.3% rely mainly on their 
own funds for farming purposes while less than 50% 
access financial support for their vegetable production 
activities from informal sources (moneylenders – 
42.9% and relatives and friends – 34.5%). These 
findings of the study concur with work done by 
Markowski (2002) and Von Pischke (2002). 
Markowski (2002) reported that rural clients usually 
depend on locally based informal sources such as 
family, friends or moneylenders, who lend only small 
amounts for short periods of time. On his part, Von 
Pischke (2002) asserted that even though informal

credit is sometimes regarded as exploitative, it is 
common in many countries.

4.4  Vegetable farmers' contacts with change agents in the 

study area

The results of analysis in table 6 showed that only 
61.1% of the 226 respondents had access to change 
agents. More than half (57.2%) of these respondents 
who ever had access to the change agents started 
working with the change agents for less than 6 years 
and 31.2% of them had been working with the change 
agents from six to ten years. 
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Source: Author's Field survey data, 2006

Table 2 

 Main sources of finance for vegetable production (n = 226)

Source: Author's Field survey data, 2006

Table 3 

 Number of years the vegetable farmers have been working with the change agents)
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4.5 Security status of vegetable producing households

Following the guide to measuring household food 
security by Bickel et al. (2000) and Johnson (2004), the 
households of the respondents were accordingly 
classified under “food secure”, “food insecure without 
hunger” and “food insecure with hunger”. 

As shown in Figure 2, 26.6 percent of the 
respondents were food secure in the study area, 33.6 
percent of the respondents were food insecure 
without hunger while 39.8 percent of them were food 
insecure with hunger. Thus more than seven out of 
every ten farmers were food insecure. This finding is 
consistent with World Health Organisation is 
estimate that one-third of the world's population is 
well fed, one-third is under fed and one-third is 
starving (Extreme Response, 2008). This result 
presented a higher ratio where almost 4 out of 5 
respondents' households cannot get enough food to 
meet their needs. 

4.6   Determinants of food security status of the vegetable 
producing households

Logistic regression analysis was run to determine 
the explanatory variables that predict the status of 
food security of the vegetable farming households.  
Table 4 summarised the results of the regression 
computed for the dependent and independent 
variables.
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The main sources of technical knowledge for farmers are the research stations and research findings communicated to 

the farmers through the Ministry of Food and Agriculture (MoFA) frontline staff, non-governmental organizations 

(NGOs), farmer- based organizations (FBOs) and community service organizations (CSOs). An important attribute of 

extension education as illustrated by La Anyane (1985) is that it provides a technique for the enhancement of the chances for 

increase in production without any significant quantitative increases in the basic factors of production: land, labour and 

capital. 

Source: Field survey data, 2006

Fig. 2: Classification of respondents' households into food security categories

Table 4 

Logistic regression of selected independent variables on food security levels of the vegetable

farming households  
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4.7    Model summary: 

-2 Log likelihood = 23.126; Cox & Snell R Square 

= 0.414; 

Nagelkerke R Square = 0.738

ns = no significant difference exist * = significant at 

0.05 ** = significant at 0.01  

Source: Field survey data, 2006

4.8    Regression equation for food security 

With the use of this set of nine predictors, the 

logistic regression equation for the log-odds in favour 

of  food security is estimated to be

            = – 12.670 + 1.513X + 0.914X – 1.513X + 1 2 3 

2.053X + 1.329X + 1.948X – 5.274X  + 0.558X4 5 6 7 8 

As table 7 depicts, eight independent variables 
(age, number of children, land ownership, access to 
change agent, access to financial services, number of 
vegetables produced, marital status, and land size) 
accounted for 73.8% of all the variance in the food 
security levels of vegetable farming households. The 
amount of contribution of the ten variables made 
towards the variance in the food security levels is 
shown in the Nagelkerke R Square column in the 
model summary (Table 7). 

The Wald chi-squared statistics, as taken from the 
table, are not significant for marital status and land 
size (i.e., p-values of 0.208 and 0.109 respectively), 
whereas the chi-squared values for the six explanatory 
variables are significant at the    = 0.05. Thus, given 
that the three predictors remain in the model, the 
removal of any of the rest of the seven (i.e. age, 
number of children, land ownership, access to change 
agent, access to financial services, and number of 
vegetables produced) as a predictor will result in 
significantly poorer predictive efficiency, although 
removal of any of the other two predictors (marital 
status and land size) would not have a significant 
impact. 

The individual values of the Standard Error of 

Estimate (S.E.E) also show a relatively high accuracy 

of prediction in the regression model (0.231 ≥ S.E.E 

≤  1.517). It can, therefore, be deduced that an 

improvement in such variables as access to change 

agents, sources of finance, land size, land ownership 
and number of vegetables produced will go a long way 
to have a positive impact on the food security levels of 
the vegetable farming households.

5.    Conclusions

Calculations with the use of the IRT indicators 
(Bickel et al., 2000), indicates-that the vegetable 
farmers in the Ketu District can generally be 
considered food insecure (73.4%). The food insecure 
households with children were able to sacrifice adults' 
food consumption to maintain adequate levels for 
their children. 

The overall predictors for the levels of food 
security are age, number of children, land ownership, 
access to change agent, access to financial services, 
number of vegetables produced, amount of credit 
received, marital status, land size and where the 
vegetable produce are sold. These variables accounted 
for about 78% of all the variance in the food security 
levels of vegetable farming households. 

The implication is that any improvement in the 
variables such as access, amount of credit received, 
land size and where the vegetable produced are sold 
can go a long way to increase food security levels of the 
vegetable-farming households in the study area. The 
main findings of the empirical analysis indicated that 
age of household heads has a significant influence on 
food security status at the household level, because the 
head's age enhances experience regarding the 
provision of proper and required food for the family, 
since the head understands better the requirements of 
food with respect to family's age, gender and 
workload.
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