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ABSTRACT

This study was conducted in 2014 to assess the contribution of urban and peri-
urban maize production on the food security of farm households in Kaduna
State, Nigeria. A multi-stage sampling technique was used to select 156
farmers. Primary data were used in the research and were collected with the aid
of a structured questionnaire. Descriptive Statistics was used to; describe the
socio-economic characteristics of the urban and peri-urban farmers, determine
the level of contribution of maize to household farm income, describe the
constraints faced by the urban and peri-urban maize farmers. Stochastic
frontier production analysis was used to determine the production efficiency of
the urban and peri-urban maize farmers, logit regression model was used to
determine the food security and its determinants while food security line was
used to determine the impact of urban and peri-urban maize production on the
food security status of the maize farmers. The results showed that the mean age
of the farmers was 48 years and more than half (53.2%) of the maize farmers
had no formal education. 80% of the farmers had up to 5 people intheir
households, while 89.6% of the farmers had no access to finance. 82% of the
farmers had no contact with extension services.The log-likelihood function
implied that inefficiency exist in the data. There was 23% random variation in
the yield of the farmers which was due to inefficiency. The average technical
efficiency of the farmers was 0.83 implying that, they are able to obtain 83% of
potential output from a given mixture of production inputs. Thus, in the short-
run, there is minimal scope (17%) of increasing the efficiency, by adopting the
technology and techniques used by the best farmer. Estimated coefficients of
all the parameters of production function (seeds, fertilizer, agrochemicals and
labour) were positive with the exception of agrochemicals. Factors affecting
efficiencies of maize production were educational level, household size and
age. The contribution of maize amounted to 68% of the total household
income. 54% of the urban and peri-urban farmers were food secure. The major
constraints identified were labour (81%), access to funds (62.8%), lack of
access to improved hybrid seeds, poor education and access to extension
services. It is recommended that the farmers should diversify their sources of
income and register with cooperative societies which may be necessary for
them to access funds. Agro-based industries and non-governmental
organizations should be encouraged to support research and production of
maize. Inputs such as fertilizer, improved hybrid seeds should be made
available in good time to support urban and peri-urban maize production.

Xi



CHAPTER ONE

INTRODUCTION

1.1  Background to the Study

Nigeria’s domestic economy is partly determined by agriculture which accounted for
40.9% of the Gross Domestic Product (GDP) in 2010 Central Bank of Nigeria (2011).
Agriculture has been an important sector in the Nigerian economy in the past decades and
is still a major sector despite the oil boom. Basically it provides employment
opportunities for the teeming population, eradicates poverty and contributes to the growth
of the economy. Despite these however, the sector is thus characterized by low yields,

low level of inputs and limited areas under cultivation (Izuchukwu, 2011).

Food crops such as maize, sorghum, rice, millet, cowpea and melon are crops that
contribute to food security to meet the consumption needs of the household, and as a
source for livestock feeds. Its production is therefore important in meeting the food need
of the poor rural household in Nigeria. Maize production in Nigeria was fully established
and is integrated as important aspect of farming system, and it remains a major
determinant of the cropping pattern of the predominantly peasant farmers, especially in
the Northern Nigeria (Ahmed, 1996). Nevertheless, it is grown everywhere both under
irrigation and under rain-fed condition in Nigeria, with over fifty million farmers growing
it every year and over ninety million people employed in its processing and usage

(Onyibe, 2012).

Urban and Peri-Urban maize production is becoming more prevalent world over and

Kaduna State in particular, this might be premised on the fact that Kaduna is dominated



by civil servants and it was the capital of Northern Nigeria. Many of the civil servants
have settled in Kaduna even after retirement as the state has a good and conducive
weather. Because of the growth in population, increase in poverty level and diminishing
purchasing power, a lot of households have ventured into urban farming to get more food

supplements and additional income to the family.

Urban and Peri-Urban farming has been receiving attention from planners and the fact
that population is growing and more land will be required for development, there are
conflicts on the land as to whether it will be left for farming or used for developmental
purposes. Urban and peri-urban are used synonymously but they are two different
concepts in the sense that urban agriculture takes place within the boundaries of a city or
town, while per-urban agriculture comprises of farming activities that takes place within
30 — 40 kilometer radius of the urban areas. These areas under peri-urban agriculture have
both rural and urban outlooks. peri-urban area is identified to be about 30 — 40 km from
urban centers with longer distances along major roads and much shorter, where the road

network is limited (Adam 2001; Eresteinet al., 2004; Drechselet al., 2007).

Kaduna State is rapidly expanding due to a lot of factors, some of which rural-urban
migration, its average standard of living and proximity to Abuja, the Federal Capital
Territory. Adewuyi (2008) asserts that peri-urban areas are transition zones between
urban and rural areas. Consequently, these areas are under intense pressure for change in
their land use and land cover. This is visible in Kaduna town as the North and South local
Government Areas have merged to become one, while other local government areas like

Igabi and Chikun also make up part of state capital.



Urban and peri-urban agriculture (UPA)can offer wide-ranging benefits (Pasquini, 2006).
It can contribute substantial amounts to the proportion of food consumed in the city.
Sweet (2009), for example, has estimated that 15-20% of the world’s supply of
vegetables and meat is produced in urban areas, and FAO (2008) estimated that 800
million urban dwellers are actively engaged in UPA, 200 million providing food for
markets (FAO, 2008). UPA is practiced for a variety of reasons, for crisis management
when markets are not working, as a strategy to overcome cash shortages or even for
commercial purposes. As well as improving food security and nutrition, and creating
employment for the jobless (Lynch et al., 2006), UPA can offer a range of environmental
benefits, including improved waste recycling, and additional health benefits such as
improved physical and psychological health due to increased physical activity (Lock and

van Veenhuizen, 2007).

Urban and Peri-Urban Agriculture is the production, processing and distribution activities
within and around cities and towns, whose main motivation is personal consumption
and/or income generation, which compete for scarce urban resources of land, water,
energy, and labour that are in demand for other urban activities. Urban and Peri-Urban
Agriculture also include small and large scale activities in horticulture, livestock keeping,
fodder and milk production, aquaculture and forestry (Gundel, 2006). Peri-Urban
Agriculture takes place in the urban periphery where there are a lot of changes in terms of

development and population growth, and also the prices of the land itself.

Agriculture in the urban areas has been taking place in the face of daunting challenge of
rapid urban development, where the available lands for agricultural purposes are depleted

due to infrastructural development. This however has not deterred the zeal and production



abilities of the urban and peri-urban maize famers as they still find a way to perform their
farming activities within and around the metropolis to produce food for their families and

for sale.

Urban agriculture is meant to address the problem of food insecurity facing those living
in the urban areas but the population of urban areas is increasing due to rural-urban
migration and the able bodied farmers go to the cities in search of white collar jobs thus,
increasing the number of mouths to feed in the urban centers. According to FAO (2010),
the security benefits of engaging in urban agriculture materialize mostly through better
access to additional and more nutritious food. Indeed, urban households engaged in
farming activities tend to consume greater quantities of food, sometimes as much as 30%

more.

1.2 Problem Statement

The International Food Policy Research Institute opined that “One way to help
ward off hunger among low-income households of the future may be through ‘Urban
Agriculture’, the farming of small plot of land available in urban environments or on the
perimeter of the city” (IFPRI, 1996). Eqziableret al. (1994), stressed the importance of
urban agriculture for many reasons, including provision of employment, food supply,
supplementing income and producing important nutrition not normally available to
low-income households. Urban Agriculture, defined as production in the home or plots
in urban or Peri-urban areas, is more widespread and important than generally thought.
Some believe that it is not only potentially significant source of income, food, energy and
micro nutrients for family members but that it can also benefit the environment by

providing a way to use solid waste and water.



Cities in Sub-Saharan Africa (SSA) are growing faster. With 3.7%, the current annual
urban growth rate is almost double the world wide average, and by 2030, half of Africa’s
population will be urban (UN, 2008). Apart from the socio-economic implications, this
rapid urbanization is posing major challenges to environmental protection and the supply
of adequate shelter, food, water, and sanitation (Drechsel and Dongus, 2010).
Urbanization is an inevitable consequence of socio-economic development, but in many
countries, it is proceeding at such a fast rate that it is outpacing the growth of services and
development. Urbanization also influences all aspects of food production and
consumption, specific aspects of food security applicable to urban context include; the
necessity to purchase most of the food needed by households, and greater dependence on
the market system and on commercially processed food. Wage employment and
monetary income are therefore the main prerequisites for achieving food security. The
production of maize in the study area undergo major setback from the constant cultivation
of arable farmland year in year out without proper soil management, this is due to rapid
population growth, expensive and inadequate labour resulting to young farmers migrating

to cities for better job (Oladele, 2003).

Kaduna is rapidly undergoing physical development and expansion, with remarkable
changes in its land-use and urban landscape. These changes may be largely adduced to its
proximity to the federal Capital Territory, Abuja (Abbas, et al., 2010), better job
opportunities and raising standard of living (Adewuyi and Baduku, 2012). These
situations were derived largely from human activities such as agriculture, mining,
construction, industrialization, deforestation, urbanization and so on. This growth
overtime, has placed significant pressure on the city’s suggesting that health and social

(crime) implications exist from overcrowding. Without a doubt, land speculation,



subdivision inefficiencies and gentrification, are all associated with compact
development. Yet there are other challenges, including the urban food security
implications of in-fill which has direct bearing on the sustainability of cities — food wise -
that are not being envisioned, debated nor investigated (Sambo and Ahmed, 2012). This
study therefore explored how farm household maize production in the urban and peri-
urban areas of Kaduna, Nigeria has contributed in the capacity of urban settlements to

supplement their food needs and be food secured

Based on this, this research work came up with the following research questions to help

in arriving at a conclusion on the food security level of the urban and peri-urban farmers;

i.  What are the socio-economic characteristics of the urban and peri-urban farmers
in the study area?

ii. What is the production efficiency of the urban and peri-urban maize farmers in the
study area?

iii. What is the level of contribution of maize to household farm income?

iv. What is the food security status and its determinants for maize farmers?

v. What is the impact of urban and peri-urban maize production on food security

status of the maize farmers?

vi. What are the constraints encountered in urban and peri-urban agriculture?



1.3 Objectives of the Study

The broad objective of the study was to analyze the impact of urban and peri-urban
maize production on food security status of farmers in Kaduna State. The specific

objectives were to:

I. describe the socio-economic characteristics of urban and peri-urban farmers in
the study areas;

ii. determine the production efficiency of urban and peri-urban farmers in the study
areas;

iii. estimate the level of contribution of maize to household farm income;

iv. assess the food security status and its determinant of maize farmers;

v. determine the impact of urban and peri-urban maize production on the food
security status of maize farmers;

vi. describe the constraints faced by urban and peri-urban maize farmers in the
study areas;

1.4 Justification of the Study

This study provides valuable information on urban and peri-urban agriculture and its
contribution to food security and to help farmers and policy makers to consider
supporting urban agriculture with legislative backing. The study also contributes
meaningfully in the understanding of urban and peri-urban agriculture and why some
urban residents are participating in urban and peri-urban maize production in particular.
Recommendations was made on the spatial distribution of the urban and peri-urban

maize farmers and their level of contribution to food security in other to pave way for



policy makers to support urban farming with adequate legislation so that it will be

integrated into urban development plans.

1.5  Hypotheses

I. There is no significant impact of technical efficiency on food security status
of maize farmers.

ii. There is no significant relationship between socio-economic characteristics
and food security status of maize farmers.



CHAPTER TWO
LITERATURE REVIEW

2.1  Maize Production in Nigeria
Maize (Zea mays) is a member of the grass family (gramineae). It originated from South
and Central America. It was introduced to West Africa by the Portuguese in the 10"
century. Maize is one of the important grains in Nigeria, not only on the basis of the
number of farmers that engaged in its cultivation, but also in its economic value. Maize is
a major important cereal crop being cultivated in the rainforest and the derived savannah
zones of Nigeria. Maize has been in the diet of Nigerians for centuries. It started as a
subsistence crop and has gradually become more important crop. Maize has now risen to
a commercial crop on which many agro-based industries depend on as raw materials

(Iken and Amusa, 2004).

Maize is highly yielding, easy to process, readily digested and cost less than other cereals.
It is also a versatile crop, allowing it to grow across a range of agro ecological zones
(IITA, 2001). It is an important source of carbohydrate and if eaten in the immature state,
provides useful quantities of Vitamin A and C. Maize thrives best in a warm climate and

is now grown in most of the countries that have suitable climatic conditions.

Maize (Zea mays, L.) is one of the main cereal crops which constitute stable food in many
region of West Africa and that of the world at large. It is also most important cereal food
crop in Nigeria. Globally it is ranked to wheat and rice on its importance. Maize is
becoming the miracle seed for Nigeria’s agricultural and economic development. It is a
basic staple diet for large population groups particularly in developing countries (FAO

and ILO, 1997).About 80% of it is consumed by man and animals while 20% is utilized

9



in variety of industrial processing for production of starch, oil, corn sweetener, ethanol

and alkaline (Jean, 2003).

2.2  Socio-Economic Characteristics of Farmers
Socio-economic characteristics play significant role in the farmers’ lives in the sense that
they influence willingness to accept changes which contributed significantly in raising
farm productivity and ultimately their standard of living. Some of the most commonly
used socio-economic variables includes age, sex, marital status, level of education,
household size, farm size, farming experience, land acquisition, labour, access to credit,
member of cooperative, extension contact and other estimated economic variables like
income, output and standard of living. Sharma et al. (2003) reported in a study of Indian
farm households revealed that all were male-headed with an average family size did not
vary significantly across the regions where the study was conducted. Likewise, average
age of household heads was above 40 years old. However, average age of commercial
farmers was lower compared to other farm size categories which indicate that younger

farmers have strong preference for production activity.

According to Emmanuel et al. (2006) a study in Ghana indicates that farmers
participating in irrigation project had some type of formal education and not all of them
are illiterate. In survey of pigeon pea production systems utilization and marketing in
semi-arid lands of Kenya, the average age of farmers in both locations was 46.5 years
with over 40% having attended at least 4 years school and average family size was 8.6
people (Mergeaiet al., 2001). Muhammed-Lawalet al. (2009) also reported that 82.73%
of the youth in agriculture are male. Chikezieet al. (2012) revealed in his findings of

factors constraining rural youth involvement in cassava production that majority of the

10



youths in Onu-Imo local government area of Imo State were at the productive age where
their energies could be harnessed and utilized for productive venture in agriculture
especially cassava production. From his findings 9.17% of the respondents were less than
20 years, 43.33% and 33.33% were between 21-25 years and 26-30 years, respectively,
while only 14.17% of the respondents were more than 30 years of age. He also revealed

that 81.67% of the respondents were male, while 18.33% were female.

According to Adewaleet al. (2005) gender is no barrier to active involvement in cassava
production activities. However, Oladejiet al. (2003) observed that it is generally believed
that males are often more energetic and could readily be available for energy demanding
jobs like cassava farming. Respondents’ education revealed that 52.50%, 38.33% and
4.17% had primary, secondary and higher education respectively. While only 5% of the
respondents had no formal education. In terms of farming experience, his study showed
that 66.67% of the respondents had been in cassava farming for less than 10 years,
20.83% and 12.50% had been in cassava farming for between 11 — 25 years and more

than 25 years respectively.

The farming experience shows that farmers will be able to make sound decisions as
regards resources allocation and management of their cassava farms. Furthermore, the
size of the farm cultivated is a function of population pressure, family size and financial
background of the farmers. One major characteristic of small-scale farmers is fragmented
land holding. Their results show that 63.33% of the respondents farmed on less than one
hectare, while 33.33% and 3.34% farmed on between 1 - 2 hectares and more than two
hectares respectively. According to Nsoanya and Nenna (2011) they revealed that

majority of farmers (60%) were aged between 31 — 40 years, with a mean average age of

11



37.5, indicating that the cassava producers were relatively young. They also indicate that
majority (85%) were females while only few (15%) were males. This shows that women
play a significant role in the production of cassava in the area even though they are not
allowed to own lands especially by inheritance for cultural reasons. This finding supports
Adisa and Okunade (2005) and Akinnagbeet al. (2008) who asserted that women are the
backbone of Agricultural sector, and being responsible for 80% of food production. A
recent study on gender and cassava commercialization in Nigeria showed that as cassava
is commercialized, households in cassava producing areas invest more on the education
of their children (Kormawa and Asumugha, 2003). Nwekeet al. (2002) identified five
important gender relevant issues related to cassava. He stated that both men and women
make significant contributions of their labour to the cassava industry, with each
specializing in different tasks; men work predominantly on land clearing, ploughing and
planting, while women specialize in weeding, harvesting, transporting and processing.
Secondly, both men and women play strategic, but changing roles in the cassava
transformation process. Thirdly, as cassava becomes a cash crop, men increase their
labour contribution to each of the production and processing tasks. The introduction of
labour saving technologies in cassava production and processing has led to a redefinition
of gender roles in the cassava food systems. Finally, women who want to plant cassava
are usually constrained by the lack of access to new cassava production technologies and
other resources. Ayoade et al. (2011) in their study on “Impact of the National Special
Programme for Food Security (NSPF) on Poverty Alleviation among Women in Oyo
State” revealed that most of the participants (71.08%) had between 1 - 5 people in each of
their households and 28.91% had between 6 -10 people, while 25.51% of the non-
participants had between 1 - 5 people in each of their households, 69.10% had between 6

- 10 people in their households and 5.4% had between 11 - 15 people. They also show

12



that all the respondents reported increase in their farm size, output and income. This
implies that the participants' involvement in NSPFS has enabled them to expand their
farm size as well as increase their output and income. An increase in level of participation
decreases the intensity of poverty more than its probability was also indicated in their
study. In the same vein, Kudiet al. (2008) in their study “Analysis of the Impact of
National Fadama Development Project Il (NFDP II) in Alleviating Poverty among
Farmers in Giwa Local Government Area of Kaduna State” posited that farm size, labour
(family and hired) and fertilizer are the most important factors of production and
efficiencies are positively and significantly correlated with years of irrigation farming,
number of visit by extension agents, level of education, household size and ownership of
water pump. Therefore, NFDP Il programme had increased the income, enhanced access
to farm inputs at subsidized rate and increased training and knowledge of participants in

the study area.

Chikaireet al. (2011) in their study on “Landholding Inequality among Smallholder
Farmers in Imo State, Nigeria” found that greater degrees of inequality in land holding
exist in the study area. This is as a result of differences in access to farm land. Farm land
ownership structure shows wide variations in the size of holdings in the study area.
Majority of holdings however, tend to be in small sizes. The distribution of farms by size
of holdings in the study area shows that majority falls within 0.25 - 2 hectare. Data from
the field revealed that among these groups are the widows who acquired land by rent
especially, farmers with small family size and new entrants in farming business.
Mohammad et al. (2011) in their study “Assessment of Factors Influencing Beneficiary
Participation in Fadama II Project in Niger State, Nigeria” revealed the following socio-

economic characteristics of respondent in the study area that 54.7% of the respondents

13



were within age bracket of 45-59 years while 26.6% and 16% were within age brackets of
30-44 years and 60 years and above respectively. In respect with marital status, 66.7%,
13.3% and 9.3% of the respondents were married, widows and divorced respectively
while 46.7% of the beneficiaries possessed primary school education, 22.7% had
secondary school education while 9.3% had tertiary education. On cooperative
membership experience, majority (70.7%) of the respondents had 3-4 vyears of
experience. This implies that cooperative society is not new among the respondents and
level of participation can be categorize into different stages such as problem
identification, decision making, project implementation and project evaluation. Orucheet
al., (2012) in their study of “Impact of the National Special Programme for Food Security
on Livestock Farmers” showed that sources of income of the farmers in the study area
was predominant from personal savings which was common to both participants and non-
participants. Cooperatives and banks recorded low percentages with 0.8 and 10 percent
respectively. This could simply be due to low income earning of the farmers, inability of
meeting the demands of the banks such as provision of collateral or could also be due to

the high interest rate.

2.3 Economic Impacts and Profitability of Urban and peri-urban Agriculture

Drechselet al., (2005) estimate that backyard gardening is widely practiced by
approximately 20 million urban dwellers in West Africa, mostly for subsistence. Market
gardeners are mainly located in the open spaces in West Africa, and change crops
according to seasonal supply and demand, and market prices. A key issue, especially for
the market gardeners (the more entrepreneurial farmers) is whether the intensification
strategies are sustainable, especially concerning their impact on environment and health.

Intensification is sought through cultivating high-value crops, increase in productivity on
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the same area of land (like rooftop gardening), and by maximizing the use of available

resources, including wastewater (Prain, 2006).

Kessler (2003) analysed different farming systems in four West African capitals (Lomé,
Cotonou, Bamako and Ouagadougou). The study revealed that differences in crops and
inputs of the different farming systems are derived from different economic strategies
adopted by the farmers. Mixed vegetable farming with watering cans and/or with pumps
cultivate short- and long-cycle vegetables such as lettuce, cabbage, carrots and onions.
The short-cycle crops are grown to ensure returns on inputs and salaries, while the long-
cycle crops are used to maximize benefit and investment in infrastructure, or private or
family life. The annual profit ranges from US$20 to US$700, depending on the

management capacities and farm size.

Traditional vegetable farmers (mainly women) produce mainly short-cycle crops for
home consumption and sale. They prefer short-cycle crops with regular cuttings (twice a
month) to ensure regular income and high returns. They cannot afford to cultivate long-
cycle crops such as carrots, which require several months’ investment. But with low
inputs these farmers are able to generate a monthly income, which adds up to an annual
benefit of US$170 to US$200. Ornamental plant and/or flower producers — mostly full-
time farmers — achieve an annual benefit of US$400 to US$5 000. Rain-fed staple crop

farmers mainly produce for home consumption.

In Nigeria, Ezedinma and Chukuezi (1999) compared the returns of commercial
vegetable production in Lagos with commercial floriculture in Port Harcourt.
Commercial vegetable entrepreneurs engage in vegetable production as an off-season
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income-generating activity. By contrast, commercial floriculturists usually combine this
with other well-paid occupations. Both production systems are profitable ventures since
entrepreneurs get a net return of approximately 61-65 kobo on every naira invested (100
kobo is one naira). However, commercial floriculture requires larger variable investment
costs than commercial vegetable production, where capital outlay is relatively small

because of its temporary nature.

Dansoet al., (2002) carried out a costs and returns analysis in urban vegetable growing
systems in Kumasi, Ghana. Manual irrigation needs to be carried out with high
frequency, which makes irrigation time-consuming and expensive (13 percent of total
cost, excluding family labour, and 38 percent of time). Weeding was rated as the most
expensive activity by the farmers, on average accounting for approximately 23 percent of
the total cost. Comparing net incomes of different farming systems showed that irrigated
urban vegetable farming reaches an annual income of US$400 to US$800, which is two
to three times the income earned on average in rural farming. Typical farm sizes range

around 0.1 ha in Kumasi, Ghana.

2.4 Spatial distribution of urban and peri-urban farmers

Variation in farming practices followed by the farmers in different spatial locations
produce different socio-economic and environmental implications (Bhattaet al., 2009).
Recently there has been a tremendous increase in the utilization of GIS into analysis of
socio-economic phenomena (Schreier and Brown, 2001; Evans and Moran, 2002; KC,

2005; Codjoe, 2007; Bhattaet al., 2009). Collecting socio-economic data in the spatial
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context and maintaining the original location specific information could reveal patterns

in the data, which would otherwise be missed (Brown, 2003).

Socio-economic differentiation along the spatial gradient arises owing to the distances
between fields, markets, access to information and location for off-farm opportunities.
Biophysical settings of the resources and the socio-economic characteristics of the farm
families can be influenced by their spatial position (KC, 2005). Location specific
information for an entire region is best handled by computerized information system
with the use of GIS. GIS software provides tools for the display and analysis of spatial
information (Starr and Estes, 1990). It stores geographic data, retrieves and combines
this data to create new representation of geographic space, provides tools for spatial
analysis and performs simulations to help expert users organize their work in many
areas including transportation, agriculture development and environmental information
system (Rigauxet al., 2002). This research is based on the concept of spatial assessment
of farm practices and socioeconomic attributes of farm families by integrating micro-
survey in GIS environment and evaluating these aspects spatially in the regional level.
Production of food in the city has a long history, both in the developed (in the form of

allotment gardens) and developing world.

The traditional view of food production is that it is essentially a business of rural areas. In
many developing areas however, non-built up urban lands, especially those lying along
the courses of urban drainage systems, are sometimes seen as locations for the production
of some agricultural products that are in high demand by urban dwellers (such as
vegetables). Several research workers have shown that a significant proportion of a city’s

food requirements in developing countries are supplied from within the urban boundaries,
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because within those areas substantial amount of wastewater (mainly from homes and
industries) is available in urban drains for irrigating lands along the urban drainage
courses. According to Mbiba and Van Veenhuizen, (2001), in the early 1990s, there has
been increasing recognition amongst the scientific and development community of the
rising importance of wastewater-based food production in city areas, particularly in those

parts of the world that have been characterized by economic collapse.

In cities of many arid and semi-arid areas, this is sometimes the only major source of
irrigating urban lands being used for food production and fortunately for such areas, there
are no prohibitions of disposal of wastewater in urban rivers. Wastewater disposal in
rivers has several benefits including maintaining adequate environmental flows and
boosting the water volume for downstream users. Treated effluent can be used for
irrigation under controlled conditions to minimize health risks arising from pathogenic
and toxic pollution of the agricultural produce, soils, surface and ground water. The
growing demand of water for irrigation has produced a marked increase in the reuse of

treated and/or untreated wastewater worldwide.

The use of industrial or municipal wastewater in agriculture is a common practice in
many parts of the world (Urie 1986; Feiginet al., 1991; Blumenthal et al., 2000; Ensinket
al., 2002; WHO 2006; Sharma et al., 2007). Rough estimates indicate that at least 20
million hectares in 50 countries are irrigated with raw or partially treated wastewater
(Scott et al., 2004; Hussainet al., 2001). The major objectives of wastewater irrigation are
that it provides a reliable source of water supply to farmers and has the beneficial aspects

of adding valuable plant nutrients and organic matter to soil (Liu et al., 2005; Horswellet
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al., 2003). With careful planning and management, the positive aspects of wastewater

irrigation can be achieved (WHO, 2006).

2.4.1 Non-spatial factors
Wang and Luo (2005) indicate that household socio-economic characteristics such as
ethnicity, education, age, sex, unemployment rate and income are some of the non-spatial
factors that could affect accessibility. A food access disparity study by Wang and Dai
(2011) revealed that low-income, carless and linguistically isolated families (cultural
barrier) in rural areas have a disadvantage in spatial food access. Further, the study also
reveals that urban areas have more advantage in spatial access to food including
neighborhoods with more socioeconomic disadvantages. However, no car ownership,
living below the poverty line and low income are the non-spatial barriers that affect food
accessibility and affordability of households in these socioeconomically disadvantaged

neighbourhoods in the urban areas.

Bashir et al., (2012) assessed the food security conditions of rural landless households in
twelve districts in the Punjab province in Pakistan by the use of a binary logistic
regression analysis. Their study found that the monthly income of households, livestock
assets and education level of household heads positively impacted on household food
security level. On the education, it found that household head with education up to
middle (8yrs) and intermediate (10-12yrs) school levels were more food secure.
However, the age of household head and the increasing household size had inverse
relationships with household food security. The authors argue that income appears to be
the most important determinant of food accessibility since food security relies heavily on

having more access to food and having access to food finally depends on an individual’s
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purchasing power to command enough food that is needed. The results from the study of
Bashir et al., (2012) confirms earlier studies by Idrisaet al., (2008), farming households
in North-part of Nigeria who reported that households with low level of education, larger
family sizes and low levels of income were mostly affected by food insecurity. A study
by Modirwa and Oladele (2012) on household food security among male and female
headed households engaged in farming in the rural part of the Eden district in the Western
Cape of South Africa. The study aimed identifying the factors affecting the food security
level of the households. Poor access to markets, storage facilities, land tenure systems
and lack of credit were the major factors that affected household food security. These
factors were reported by both male and female headed households in the study area.
Socioeconomic disadvantage is a factor which refers to seven variables: female-headed
household, ethnic minorities, household crowdedness, poverty, lack of transportation

mobility, low levels of home ownership and income.

2.5  Urban Agriculture and Health Risks
Urban agriculture being the cultivation of crops and raising of animals within the city
boundaries will involve the use of chemical such as fertilizers, pesticides, and herbicides,
and that can cause health related concerns. The implications of farming amongst people is
that it will involve the use of substances that can contaminate the soil or air human breath
and these chemicals have the possibility of contaminating the water meant for drinking,

and when manures are used, they can cause pollution problems.

According to Lock and Zeeuw (2001), city authorities have often been reluctant to accept
urban agriculture because of perceived health risk. Nevertheless, in most cities in

developing countries, urban agriculture is practiced in a substantial scale, despite
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prohibitive laws and regulations. Hence, rather than general laws prohibiting urban
agriculture, which are largely ineffective, policies are needed that actively manage the
health risk related to urban agriculture. They further added that, “The main health risks
associated with urban agriculture can be grouped into the following categories: a.
Contamination of crops with pathogenic organisms (e.g. bacteria, protozoa, viruses or
helminths), due to irrigation by water from polluted streams, or inadequately treated
wastewater or organic solid waste products; b. Human diseases transferred from disease
vectors attracted by agricultural activity; c. Contamination of crops and/or drinking water
by residues of agrochemicals; d. Contamination of crops by uptake of heavy metals from
contaminated soils, air or water; e. Transmission of diseases from domestic animals to
people (Zoonosis) during animal husbandry, processing or meat consumption; f. Human
diseases associated with unsanitary post-harvest processing, marketing and preparation of
locally produced food; g. Occupational health risks for workers in the food-production

and food-processing industries.

Kereita (2007) mentioned that, wastewater use in irrigation poses health risk to both
farmers and mostly consumers as untreated wastewater has high level of pathogenic
micro-organisms such as bacteria, viruses, helminthes and protozoa which causes
excreta-related diseases. Brown (2008) confirmed that, the risk of soil, atmospheric and
water contamination of urban farming sites can be a real concern to the urban
agriculturalist. The use of vacant development lots or public open spaces may contain
contaminants that require expensive amelioration. In certain circumstances this may be
rectified by bringing in soil, using compost and implementing raised beds (Garnett,
1996). Urban agriculture also runs the risk of atmospheric pollution due to the potential to
be located near busy roads or within industrial precincts. The use of composted organic

waste may also risk bacterial pollution and attract rodent pests if not prepared properly
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(Nelson 1996). These risks and the innovative solutions required are part of the pitfalls
and possibilities with which an urban farmer may have to contend, and reflects the

dynamic and flexible nature of farming in the city.

Lee-Smith and Prain (2006) confirmed that, there are widespread concerns that
accompanying health hazards may undermine nutritional and social development
benefits. The major health hazards associated with urban agriculture and its products are
(1) chemical, involving direct or indirect contact with chemicals; (2) physical, such as
injury from tools or equipment; (3) biological, involving direct or indirect transmission of
harmful organisms; and (4) psycho-social, related to anxiety and stress. Urban wastewater
and solid wastes contain high levels of plant nutrients that could improve soil fertility in
areas beset by poor soil quality, like Sub-Saharan Africa. Urban producers have in fact
used these nutrients since the days of the earliest human settlements. Yet urban areas
discharge large amounts of these nutrients haphazardly, creating high health risks, an
unpleasant environment, and environmental damage. It is therefore important to note that
aside from the benefits of urban agriculture, there exist some environment and public
health challenges, which the relevant authorities involve in urban agricultural planning,

must take into consideration and carefully look at the advantages and disadvantages.

2.6 Consequences of Land Degradation on Farmland in the Peri-Urban and
Urban areas

Land degradation is a long recognized environmental issue, which straddles both the
physical and social sciences. Land degradation has been acknowledged in policy cycle
through Agenda 21 and the signing of the United Nations Convention to Combat
Desertification (UNCCD) in 1994. Land degradation is a contested term with various

meanings, located as it is in various contexts. Historically, land degradation has been a

22



contentious issue (Niemeijer&Mazzucato, 2002; Scoones and Toulmin, 1998; Warren,
2002). The causes and consequences vary from region to region, mainly in terms of
localized intensity, as well as programs to solve problems of land degradation, which also
vary regionally as a function of ecosystem characteristics, culture, economics, and
political will. However, some cases of similarities in causes and consequences have being

reported to exist (Reynolds, 2001).

The dual role of humanity in both contributing to the causes and experiencing the effects
of global change processes emphasizes the need for better understanding of the
interaction between human beings and the terrestrial environment. This need becomes
more imperative as changes in land use become more rapid. As a result, understanding
the driving forces behind land degradation in various ecological zones and developing
models to stimulate these changes are essential to predicting the effects on global
environment. Reynolds & Stafford Smith (2002) broadly classify into three groups,
factors responsible for land degradation. These are: meteorological, ecological and
human factors. The combination of the meteorological and ecological factors forms the

bio-geophysical factor while the human factors are the socio-economic factors.

Nicholson(2002) reported that, climate and land surface are inextricable linked. Land
degradation can therefore be evaluated within the context of the climate background.
Climatic variables such as temperature and rainfall determine land surface character to a
first approximation; the characteristics of the surface in turn, affect fluxes of energy,
moisture, and particulates that modulate meteorological processes. Also, rainfall is the

limiting factor in vegetation growth, the character of the rainfall, that is, its distribution in
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time and space has the ultimate influence on vegetation growth and the health status of

the environment.

Humans are the dominant force in global environmental change. Socio-economic factors
are clearly major drivers of land degradation (Abubakar, 2000; Olofin, 2000; Okin, 2002;
UNEP, 1997). Milton and Dean (1995) listed the socio-economic factors to include, over
estimation of carrying capacity, market forces, state subsidies and increasing land values.
Adewuyi (2008) and Okin (2002), land use is a major factor of soil erosion and land
degradation. Crop cultivation and grazing are major land uses that have attracted a lot of
condemnation for contributing to land degradation (Puigdefabregas and Mendizabel
1998). Studies like Albaladejo, Martinez-Mena, Roldan, and Castillo (1998) recorded
significant decreases in both soil organic carbon content and stable aggregate and an

increase in bulk density from areas subjected to heavy grazing.

Prince (2002) enumerated the following bio-geophysical process as consequences of land
degradation which was also corroborated by other studies (Ali, 2003; de Sherbini, 2002;
Idoko, 2004). They include the following: loss of soil structure and cohesion, soil
crusting, soil compaction, soil erosion by ablation, gulling, sheet erosion, accumulation of
soil at the base of perennial and permanent structures, local deposition in outwash farms,
increased complexity of the landscape, dune formation, addition of sediment to water
bodies, loss of productivity of crop lands, pasture and wood lands, dust storms, increased
atmospheric aerosol loading, loss of surface roughness, increased albedo, decreased

convection, reduced rainfall and changed atmospheric circulation.
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Other scholars reported that land degradation also causes for example alteration of
ecosystem services locally and globally, deforestation, loss of biodiversity, habitat loss
and species endangerment (FAO, 2000; Olofin, 1997; WRI, 1997); changes in
hydrological and climatic cycle (Olofin, 1997; Shonekan, 2004) reduced agricultural
yield (Anderson, 1990; Mallo, 1998; Ramankutty& Foley,1999; Sisk, 1998; Thebaud,
1995); socio-economic welfare (Mariko, 1991; Mortimore, 2000; Singh , Shi, Zhu, and
Foresman 2000). Mazzucato and Niemeijer, (2000). The causes of land degradation are as
diverse as its consequences to man. Although they appear unlimited, in effect however
they are basically grouped into environmental (ecosystem), economic, political, security,

health, trade, education and the general well-being of the people.

2.7 Urban and Peri-Urban Agriculture and Food Security

Urban and peri-urban agriculture is a term used to describe the production of
agricultural products in the urban and peri-urban environment, depending on the
farming activities the farmer wishes to engage in he/she will require a land that will
suit his farming style. Three major types of urban agriculture have been identified as
urban shifting cultivators, household gardeners, and urban market producers, all of
which play distinct roles and contribute to urban market (Adeyemo and Kuhlmann,
2009). Gundel (2006) mentioned that, Urban and Peri-Urban Agriculture (UPA) is the
production, processing and distribution activities within and around cities and towns,
whose main motivation is personal consumption and/or income generation, which
compete for scarce urban resources of land, water, energy, and labour that are in
demand for other urban activities. Urban and Peri-Urban Agriculture also include
small and large scale activities in horticulture, livestock keeping, fodder and milk

production, aquaculture and forestry. Mougeot (2002) added that, urban agriculture is
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an important supply source in developing country food system. It represent a critical
food security value for poor urban households providing cheap, simple and flexible
tool for productively using open urban spaces, generating employment and income,

adding value to agricultural product.

Urban agriculture plays an important role in providing supplementary food diet to the
urban dwellers and ensures that they obtain the required amount of food needed for
decent living. According to UNDP (1996), urban agriculture plays a vital role in the
sustenance and food security (availability and access to food) of most cities, contributed
impressively 15% of total world food production and over one third of the city dwellers
are found to engage in city farming worldwide (Angoet al., 2011). Kiwataet al., (2010)
added that the overall cost of supplying, distributing and accessing food is likely to
increase as the number of households that are food insecure is growing. Unlike in rural
areas where most households derive their food requirements from agricultural production,
food security in urban areas is market dependant and most households procure their foods
from the market. Urban agriculture also makes a contribution to the food security of the
poor, particularly in urban slums. Even in large, congested cities, the urban poor often

have a home garden or raise small animals as part of a coping strategy (Gundel, 2006).

Cities in Sub-Saharan Africa (SSA) are growing faster. With 3.7%, the current annual
urban growth rate is almost double the world wide average, and by 2030, half of Africa’s
population will be urban (UN, 2008). Apart from the socio-economic implications, this
rapid urbanization is posing major challenges to environmental protection and the supply
of adequate shelter, food, water, and sanitation (Drechsel and Dongus, 2010).
Urbanization is an inevitable consequence of socio-economic development, but in many
countries, it is proceeding at such a fast rate that it is outpacing the growth of services and
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development. Urbanization also influences all aspects of food production and
consumption, specific aspects of food security applicable to urban context include; the
necessity to purchase most of the food needed by households, and greater dependence on
the market system and on commercially processed food. Wage employment and

monetary income are therefore the main prerequisites for achieving food security.

Agriculture has gone through a lot of changes in Nigeria, ranging from regime changes
and from one policy trail to another. All these changes were meant to boost agricultural
production and bring about food security. Agricultural production in cities and its
boundaries is mostly affected by infrastructural development and tenure issues because
there is no legislation backing same. The level of expansion in terms of building
residential and public construction is limiting the lands available for urban agriculture,
and also it’s associated health issues. According to Cole et al., (2008), Anachronistic
legislation prohibiting agricultural activities of different kinds continued to be on the
books of many African cities, keeping open opportunities for harassment and corruption
on the side of the authorities and insecurity on the side of the producers. Those seeking to
change the legal administrative framework towards more enabling regulations and by-
laws needed greater evidence of the positive contribution of urban agriculture to poverty

alleviation and assurances that it was not a major pathway for health hazard.

Adedeji and Ademiluyi (2009) stated that, to address the issues of land ownership, urban
planners and decision makers are being faced with the problem of recognizing the
importance of urban agricultural production to the sustainability of cities and surrounding
areas, to such planners, the term “agriculture” and “urban planning” are relatively

mismatched. As such, urban agriculture is often informal, and tends to be shifted to
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outskirts of cities, far away from markets and infrastructure without analyzing the
economic, environmental and interrelation with other sectors. Urban agriculture can, in
principle have an impact on urban food security. At the household level, urban agriculture
can be a source of income, can provide direct access to a larger number of nutritionally
rich foods (vegetables, fruits, meat) and a more varied diet, can increase the stability of
household food consumption against seasonal or other temporary shortages, and can
increase the time mothers spend for their children, as opposed to non-agricultural
activities that are more likely to be located further away from the home (Maxwell, 2003;

Maxwell et al., 1998; Arnar-Klemesu, 2001; Egalet al., 2001).

The benefit derivable from urban agriculture does not just stop at food security alone, but
also increases income earning opportunities and job creation. Arena and Mbata (2008)
buttressed the statement by saying that the benefits of urban agriculture extend beyond
better nutrition, poverty reduction and jobs for the poor. Agricultural methods make most
out of scarce land, water and industrial by-products as well, but the challenge of
supplying nutritionally adequate and safe food to city dwellers is substantial.
Accomplishing this task under conditions of growth and congestion demands that policy
makers seize opportunities for integrating resource management and planning efforts,
understanding potential leakages between rural and urban areas, and anticipating
changing needs of a country’s citizen in both rural and urban setting. In some cases,
benefits from urban agriculture will clearly outweigh potential negative consequences
such as environmental pollution or competition over scarce resources. In this case, policy
makers should actively promote urban agriculture and find ways to integrate it in urban

land-use planning. Providing guidance or training on good production techniques, for
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example, could minimize risks such as health hazards, water contamination, and food

security concerns (FAO, 2010).

2.8 Food Security: Concept and Definition

The concept of food security has been on the international agenda as far back as 1948,
when the Universal Declaration of Human Rights affirmed that everyone has the right to
a standard of living adequate for the health and well-being of himself and his family,
including food. Article 11 of the International Covenant on Economic, Social and
Cultural Rights went further, in 1966, when it affirmed the right of everyone to be free
from hunger. This right to food is even characterized as a “fundamental right” and is
acknowledged as the primary economic right of a human being. This global concern
heightened after the 1974 World Food Conference, when diminishing world food
supplies and large-scale food shortages triggered responses in the international
community that focused on increasing domestic agricultural production and creating
international grain reserves. Food security was identified with commercial food prices
and physical food availability, rather than with demand and consumption, especially by

the poor and vulnerable.

According to FAO (1996), food security exists when all people, at all times have
physical and economic access to sufficient, safe and nutritious food to meet their dietary
needs and food preferences for an active and healthy life. Furthermore, there are four
dimensions of food security: availability, stability, safety, and access. The first
dimension relates to the general availability of sufficient amount of food. Food stability

requires that food can be accessed at all times. Food safety is linked to the quality of
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food while the final dimension, access to food, is associated with the resources that an

individual or household possesses to obtain food required for a healthy diet.

The attainment of food security level has become a source of concern to governments
not only in Nigeria but all over the world, so that citizens can have access to sufficient,
safe and nutritious food. It is in view of this that the CBN (2007) according to its annual
report, the FAO signed an agreement with the Nigerian government for a Unilateral
Trust Fund Project worth USD45.million with the aim of attaining food security in the
broadest sense and alleviate poverty under the National Program for Food Security
(Omotor, 2009). The food security problem is growing at an alarming state, with
majority of rural people migrating to urban areas and therefore compounding the food
security treats. The major problem is how to identify and measure the food security
status of the teaming migrants and ascertain how food insecure they are. This is part of
the reasons why there is the need to develop a database that will contain all the
information of food insure persons. According to USAID (2008), the basic objective of
a Food Security Information System (FSIS) is to gather and analyze the information to
make decisions, and supply this information in a usable format to the relevant
stakeholders in a timely fashion. Decision makers working in poverty reduction, food
security and related areas generally ask the following question, which should be

answered by the FSIS:

e Who are the poor and insecure population?
e How many are they?

e Where do they live?

e Why are they poor and/or food insecure?

o Will there be a food insecurity issue?
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e If so, when, where, who will be affected and why?

¢ What are the best ways to address the short term needs?

e What are the best ways to address the long term development needs and
prevent future crises?
These indicators are associated with various sectors, and one of the inherent complexities
of food security analysis and monitoring is the need for combining and obtaining access

to information from wide range of sectors and sources.

2.9  Causes of Food Insecurity
The causes of food insecurity go beyond food availability and are intertwined with
various variables, many of which deal with the food access pillar of food security. In the
ten studies summarized below, food insecurity in Nigeria has been found to be associated
with age of household heads in directions, female-headed households, and per capita non-
food expenditure, educational status, income, dependency ratio, household size
(Omonomaet al., 2007 and Oluyole 2001). Research applied across Nigeria and a variety
of non-country specific contexts has found similar results. In developing regions, rural
children are almost twice as likely to be underweight than children in urban households
(United Nations, 2012). Poor children are almost three times as likely as underweight as
are children in the wealthiest percent of households (United Nations, 2012). While risk
factors for food insecurity are more easily analyzed, the causal reasons for food insecurity
are complex. Poor agricultural production, linked with policies, has constrained food
security in Nigeria. Agricultural productivity issues include poor agricultural pricing
policies, low fertilizer use, limited access to inputs, low access to agricultural credit, low
and unstable investment in agricultural research, poor funding and coordination of

agricultural extension, land tenure system and land degradation, drought, and poor market

31



access and market efficiency (Dayo, 2009 and Okuneye, 2011). Other recent works by
has revealed other constraints of agricultural productivity in Nigeria to include; poor
conceptualization and inefficient implementation of programs; early cessation of rainfall
after several interruptions during the season which causes significant crop losses and
reduced yields; poor rural roads and attendant high transportation cost; the increasing
unattractiveness of the agricultural and rural sector to the youths who prefer “white
collar” jobs in cities; the continued dependence on subsistence farming; the cultural
structure of communal living and inter dependence which causes unwholesome burden to
the working populace; the HIV/AIDS pandemic which is depleting the working
population; ethnic and communal conflicts; farmers investing funds in unproductive areas
like offsetting debts, building more houses, marrying more wives; disregard of farmers
needs and desires by government in the formulation of agricultural policies; farmers
educational low profile; the devastating effect of avian influenza (bird flu) on poultry
industry which led to a drastic fall in demand for poultry products and prompted a decline

in the production of maize; and bad governance been at the fulcrum of all (Jerome, 2012).

Economic policies, particularly in the agricultural sector, play a central role in
determining the food security of a nation because they help dictate adequate supply and
accessibility of food, as well as citizens’ ability to obtain food. Nigeria’s policies
surrounding agriculture in national development have changed considerably throughout

history (Ugwu and Kanu, 2011).

The affected policies and strategies used to address food security issues have equally
changed over time (Ugwu and Kanu, 2011). The rising cost of food prices in Nigeria

have roots in policies and programs of past governments (Okuneye, 2001). The 1960 to
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1969 era was a period of minimum government intervention in Nigeria (Ugwu and Kanu,
2011). The later phase from 1970 to 1985 was a period of maximum government in the
agricultural sector (Ugwu and Kanu, 2011) Since the Structural Adjustment Program
(SAP) was introduced in Nigeria in 1986, the nation has experienced a gross neglect of
the food production sector (Okuneye, 2001). Despite the objectives of SAP and the key
policies implemented as a result of these objectives, the agricultural sector did not
register significant overall growth (Ogwu and Kanu, 2011). New millennium agricultural
policies were implemented in May 1999 (Ogwu and Kanu, 2011). Despite agricultural
growth of 6.8% between 2002 and 2006, food security remains a major concern due to

the subsistence nature of Nigeria’s agriculture (Ogwu and Kanu, 2011).

A substantial factor behind policy reforms’ inability to truly address food security lies in
poor planning and implementation on the part of political actors (Gardner, 2012). Interest
groups and political lobbying and lack of initiative or implementation of effective
policies under food security further (Gardner, 2012). Furthermore, insecurity of
investment is another common factor responsible for the ineffectiveness of policies and

regulations (Ogwu and Kanu, 2011).

2.10 Logit Regression Model
Logistic regression was first proposed in the 1970s as an alternative technique to
overcome limitations of ordinary least square (OLS) regression in handling dichotomous
outcomes (Peng and So 2002), it became available in statistical packages in early 1980s.
Logistic regression model has been widely employed in agricultural research where the
objective is to predict the decision of a farmer outside the model of making a choice
regarding the adoption of a new variety/technology or another given the farmers

characteristics. Some of the agricultural research conducted using this model among
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others includes: Ebojieet al., (2012) employed the model to determine the factors
influencing farmers’ adoption of hybrid maize in Giwa local government area of Kaduna
state, Nigeria. The researchers found out that age, income, education and extension visit
were socioeconomic factors that influenced farmer’s adoption of Hybrid Maize in the
study area. This findings is consistent with the outcome of Saka and Lawal (2009), in
their study of factors that influence adoption and productivity of improved rice varieties
in southwestern Nigeria and there discovery was that land area cultivated to rice,
frequency of extension contact and the yield rating of the improved rice varieties were
significant determinants of farmer’s decision to adopt improved rice varieties. They also
pointed out level of education is expected to influence farmers’ adoption of agricultural
innovations and decision on various aspects of farming. In case of Okoruwa and
Ogundele (2006) they examined technical efficiency differentials in rice production
technologies in Nigeria and their report was that none of the socio-economic
variables had significant effect on the technical efficiency of technology of farming.
They also reported that this might be as a result of technical inefficiency of the farmer
and as well as other natural and environmental factors which could not be captured in
the model. These factors include land quality, weather, labour quality, and disease and

pest infestation and so on.

Despite the popularity of logistic regressions modeling and the ease with which
researchers are able to apply this technique using statistical software, confusion continues
to exist over terms, concepts, modeling, approaches and interpretation. A recent review of
52 articles published between 1999 in three higher education journals, revealed lack of
standards in the practice and reporting of logistic regression (Penget al., 2014).

Specifically inconsistency was found in the ratio of observations to predictors, modeling
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approaches, assessment of regression models, examinations of interaction among
predictors and presentations of results.

The level of completeness and accuracy of supplementary analyses was uneven across
studies. logistic regression results have been reported in terms of logit, odds, odd ratio,
relative risk, predicted probability, marginal probability (also called marginal affect
partial effect, or partial change), and change in predicted probability (delta-P ). These
terms are not equivalent; thus, their meanings are not interchangeable (Peng and So,

2002).

Following Gujarati (2004) the logistic distribution for the probability estimation of
these factors follows a binary choice model and as such, the model is presented below

can be specified as:

1

14 ea

(1)
Where, Pi is a probability P is the probability of events occurrence for the i farmer

and ranges from 0 to 1. e represents the base of natural logarithms and Z; is the

function of a vector of n explanatory variables and expressed.

Where:

B, = intercept

B;= vector of unknown slope coefficients.

The relationship between P; andX;, which is non-linear, can be written as

follows:

Pi = 1+ eﬁo"‘ﬁixi o ¥ BB e e (3)
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The slopes tell how the log-odds in favour of making a choice rather than other as
independent variables change. If Piis the probability of an event occurring, than it is
follows that I-P; represent the probability of it not occurring and it can be written as:

B 1 _p = efi 1
T 1+ ez YT 1+ ez

1-P

Dividing equation (1) by equation (4) and simplifying gives:

Pi _ 1+ eZi g 5
1-p 1tea €71 it it e e e e e e e e e e e e e (D)

Equation (5) indicates simply the odd-ratio in favour of adopting the technologies. It
is the ratio of the probability that the farmer will adopt the technology to the
probability that he will not adopt it. Finally, the logit model is obtained by taking the

logarithm of equation (5) as follows.

P;
li - ﬁ=Z1 - ‘80+ ﬁle+ ...... + ‘Ban(6)
l

Where [;is log of the odds ratio, which is not only linear in X, but also linear in the
parameters: Thus, if the stochastic disturbance term wu;is taken into account, the

logistic model becomes:

Zi = ﬁO + ﬁl-Xl- s LI + ,Ban + Uj cen eee e e ven e (7)

This econometric model is estimated using the iterative Maximum Likelihood
Estimation (MLE) procedure due to the nonlinearity of the logistic regression model.
The MLE procedure yields unbiased, asymptotically efficient, and normally

distributed regression coefficients (parameters).
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CHAPTER THREE
METHOOLOGY
3.1  The Study Area
The study area is Kaduna State. The state lies between latitude 09° 02t and 11°32! North
and longitude 96° 15! and 08° 60! East of the Greenwich meridian. The state occupies
about 46,016 square kilometers which represent about 5 percent of the Nigerian land
mass of 923,768 square kilometers in the central region of Nigeria. The state is made up
of 23 Local Government Councils and with a population of 6,133,503 people in 2006
(NPC, 2006). Based on that figure, the projected figure of the state at 3.18 percent growth
rate is put at 7, 474,369 people as at 2013 projections. The State’s population structure
shows that, majority of the citizens currently live in urban and semi-urban towns like
Kaduna, Zaria, Kafanchan, Kagoro, Zonkwa, BirninGwari, Makarfi and ZangonKataf.
Kaduna State has Northern Guinea Savanna in the North and Southern Guinea Savanna in
the South, with a soil mixture of fine sand and clay which has been described and sandy
loam in nature. The average annual rainfall and humidity are 1,272.5mm and 56.64%
respectively while the average daily minimum and maximum temperatures are 15.1 and
35.18 degrees Celsius, Kaduna State Development Plan (2013). The physical properties
of the soil are moderately good and allow continuous cropping of a wide variety of crops

such as maize, rice, sorghum, cassava, cowpea, soya beans, ginger, and cotton.
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MAP OF KADUNA STATE

Kaduna North

Kaduna South

Kachia

3.2 Sampling Size and Sampling Technique
A multistage sampling technique was used in selecting respondents for this study. The
first stage was purposive selection of the five (5) local governments on the basis of their
urban nature and they are; Kaduna North, Kaduna South, Igabi, Makarfi and Zaria Local
Government Areas. Secondly, ten villages were purposively selected, Two from each
local government area based on their intensity of urban and peri-urban maize production.
Finally, a simple random sampling was employed in selecting farmers from each of the
villages. Ten percent (10%) of the sample frame (1548) was used as the sample size. In

all, 156 farmers were randomly selected.
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Table 1.1: population and sample size of farmers

LGA Villages Sampl Sample size
eframe (10%)

KadunaSouth Kakuri 165 17
Nasarawa 154 15

Kaduna North Malali 142 14
UngwanSarki 130 13

Zaria Zaria 126 13
Jushe 120 12

Igabi Mararaba 240 24
Gadargayam 115 12

Makarfi Makarfi 221 22
Dogarawa 135 14

Total 1548 156

* Source: Kaduna State Agricultural Development Project (KADP), 2013

3.3  Data collection
Primary data were used for this study. These were collected with the aid of structured
questionnaire. The information were collected on (a) farmer’s socio-economic
characteristics such as age, household size, educational status, amount of credit received,
numbers of extension contact, years spent on the cooperative and farming experience. (b)
Production information; level of inputs used and output in maize production. (c)
Constraints faced by the farmers in maize production and information on household

expenditure.
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3.4 Analytical Techniques
The analytical tools of analysis used include: Descriptive statistics, Food security index,

and stochastic frontier production function, logit regression model and t-test statistics.

3.4.1 Descriptive statistics.
Descriptive statistics was used to achieve objective (i), (iii) and (vi) of the study. It
involves the use of measures of central tendency such as mean, frequency distribution
and percentages to describe the socio-economic characteristics of maize farmers in the
study area, i.e. objective (i), determine the level of contribution of urban and peri-urban
agriculture to household income objective (iii) and the constraint confronting the maize

production, objective (iv).

3.4.2  Stochastic frontier production analysis.

The stochastic frontier production function was used to achieve objective ii. It was

specified implicitly as:

Y| - f (X|.B) + Cjiececscsscssccecssesscsccssessssccsscsssssessssccsscscs 8
B T Vi — Ujeueeeneeneeneessessssssssssssssssssssssssssssssssssssssssasans 9
Where:

Y= quantity of output of the i farm,

Xi= vector of the inputs used by the i farm,

B = a vector of the parameters to be estimated,
ej = composite error term,
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Vvi= random error outside farmer’s control and

u; =technical inefficiency effects.

Stochastic Frontier Production Function Model used in the study is specified
explicitly as:

InY = Bo + B1InX; + P2InXz + PsInXs + PalnXy + (Vi-Ui) ......... 10

Where,

In = the natural logarithm,

Y = output of maize (kg/ha),

Bo = constant term,

B1- B3 = regression coefficients,

X1 = quantity of seed (kg),

Xz =quantity of fertilizer (kg),

X3 = total labour used (man days),

X4 = quantity of agrochemical (litres)

Vi = random variability in the production that cannot be influenced by the
farmer.

Ui = deviation from maximum potential output attributable to technically

inefficiency.

Ui = 89+ 8:1nZ1+ 8,InZ, + 83InZs+ 84InZ4+ 85InZs+ S6InZs ............ 11
Where:

U; = inefficiency effects,

Z, = age of farmer (years),

Z, = household size (number),
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Z3 = formal education (years),

Z, = source of capital (¥),

Zs = access to extension services (number of extension contact/period),
Zs = membership of cooperative society (years),

do = constant and

01-0¢ = Parameters to be estimated.

3.4.3 Food security Index
This was used to achieve objective (v) of this study. In assessing food security at the
household level, we first asked the household heads to make their own assessment of
food security. We then proceeded and calculated food security for all the households and
then classified them as food-secure or food-insecure households accordingly. The study
will used the cost-of-calories (CoC) method proposed by Foster et al., (1984) to
determine the food insecurity line. This method yields a value that is usually close to the
minimum calorie requirements for human survival. The process involves defining a
minimum level of nutrition necessary to maintain healthy living. This minimum level is
referred to as the “food insecurity line” for the study area, below which households are
classified as food insecure, subsisting on inadequate nutrition. Calorie adequacy was
estimated by dividing the estimated calorie supply for the households by the household

size adjusted for adult equivalents using the consumption factor for age—sex categories.

Therefore, using this method, the food insecurity line is given as

LNX =a+bC o (12)



Where X is the adult equivalent food expenditure (in Naira) and C is the actual
calorie consumption/adult equivalent of a household (in kcal). The calorie content
of the recommended minimum daily nutrient level (L) by Gohl (1981) was used to

determine the food insecurity line (S) using the equation:

g=e@+bl)

Where,

S = the cost of buying the minimum calorie intake (food insecurity line)

a& b = parameter estimates from equation 1

L = recommended minimum daily energy (calorie) level (2250 kcal)

Based on the S calculated, households will be classified as food secure or food

insecure, depending on which side of the line they fall.

3.4.4 Logit Regression Model.

Logit regression model was used to achieve objective (iv) of this study. The probability

of determinant of food security of the farmer determined by an underlying response

variable that captures the true economic status of a farmer. The underlying response

variable y* in the case of binary choice is defined by the multivariate logit regression

relation:

The relevant logistic expressions are given as:

ezxiﬁj
Prob(y x=1)=1—F * (2X;5,) = T KB, ... 14
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Where:
F = The cumulative distribution function for ;.
The explicit logit model is expressed as:
Y= B+ BiXs+ BoXoF oo + BoXo+ U e e 16

Where:
Y = Food security (1= food secured, 0 = not food secured)
X1 = Age of household head (years)
X, = Education (years of formal schooling)
X3 = Household size (number)
X4 = Amount of credit obtained (Naira)
Xs = Extension contact (Number of contacts)

B1 — Bs= The coefficients for the respective variables in the logit function

u = error terms

3.45 Test of Hypotheses
To enable us test for hypothesis on efficiency, two different models were estimated in this

study. The first model was traditional response function in which the inefficiency effects
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are not present. It is a special case of the stochastic frontier production function model in
which the total variation of output from the frontier is zero, i.e. y = 8u®/8% = 0. Model two
was general model where there is no restriction and thus variation from the production
frontier is not zero, i.e. y = 5u/8° # 0. The models were compared for the presence of

technical inefficiency effects using the generalized log likelihood ratio test.

The generalized log-likelihood ratio test is defined by the test statistic, chi-square (X?)
and is specified as follows: LR = - 2[In(L(H,) — L(Ha); where L(H,) and L(HA) are the
values of the likelihood function under the null and the alternative hypotheses
respectively. H, is the null hypothesis y = 0. It is the value of the likelihood function for
the frontier model and Ha the alternative hypothesis is that y # Ofor the general frontier
model. If H, is true, this test statistics is usually assumed to be asymptotically distributed
as a chi-square random variable with degree of freedom equal to the number of
restrictions involved (i.e. number of parameters excluded in the unrestricted model).
However, difficulties arise in testing Ho: v = 0 because y = 0 lies on the boundary of the
parameter space for vy, in which case if Ho: y = 0 is true, the LR statistic has asymptotic
distribution which is a mixture of chi-square distributions (Coelli and Collins, 2002). The
generalised likelihood ratio test of size a is “Reject Hp : vy = 0 in favour of Ha y > 0 if LR

exceeds X? (2a)” (Coelli, 2000).

3.5. Measurement of independent variables
i.Age: The age of the respondents is the number of years he/she has spent in this life.
Studies had shown that young age group are mostly involved in agricultural production

activities and adopt technology faster than the older age group.
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ii. Labour:Labour is the effort or strength exerted to accomplish work done. It
could be family or hired labour. Availability of labour is important in agricultural
activities because it enhances the level of production and it is measure in man-hour per

day.

iii. Education level: Education is generally considered an important variable that
could enhance farmer’s acceptance of new technologies. Ogunbameru (2001) posited that
education will likely enhance the adoption of modern farm technologies by youth and
thereby sustaining a virile farming population. The more educated farmers are, the more
likely they adopt technology. Level of education is measured by number of years spent in

formal schooling.

iv. Farming experience: Farming experience is an experience gain with age while
carrying out farming operations. Since the major occupation of the respondents is
farming, the length of time in farming can be linked with the age of the farmers. As the
age increases among the farmers, their years of experience also increase. This variable is

measured in number of years the respondent has being into maize production.

V. House-hold size: This is the number of people in a given household. Ojuekaiye
(2001) defined household size as the number of people eating from one pot. It implies
that the consumption unit is also the production unit. The larger the family size the more
favorably disposed will be the members to adopt the recommended maize production

technology.
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Vi, Farm size: This refers to area or portion of land that is put into maize
production. In other words, it is the total area of the farm land measured in hectares
operated by the respondents in the study area.

Vii. Access to credit: Credit is a very strong important factor that is needed to
acquire or develop farm enterprise (Ekong, 2003). Its availability could determine
adoption of recommended maize production technologies and the extent of production

capacity. This will be measure interns of naira.

viii. Co-operative membership: Co-operative groups are organized for the
promotion of special interest or meet certain needs that cannot be achieved by the
individual efforts. They contribute to the dissemination of new ideas, practices and
products as well as in sourcing for loan and farm input (Chikezieet al., 2012). Farmers
that belong to a co-operative society are likely to adopt new technology easily than those
not in any co-operative. This will be measure in years of participation in cooperative

association.

iX. Extension contact: Agricultural extension service constitutes a driving force for
any agricultural development. The relationship between agricultural extension agent and
the farmer is an important determinant in improving yield of maize as well as in ensuring
food security (Chikezieet al., 2012). The more number of visits of an extension agent to
the farmers the greater the chance for them to adopt innovation. It will be measured in

terms of number visits made by an extension agent.
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CHAPTER FOUR
RESULTS AND DISCUSSION
4.1 Age Distribution of Urban and Peri-urban Maize Farmers
The result in Table 4.1 shows that about 71% of maize farmers are in their active and
productive age and within the age range of 21-50 years, with mean of 48 years. The
implication of this finding is that large proportion of the crop farmers in the study area
were adults and can adequately be regarded as active, agile and physically disposed to
farming activities. This implies that farmers in the study area are within the productive
stage. Age is an important determinant of socio—economic status of a population since
people wear in energy as they advance in age. Therefore, this generally aged maize
farmer could have negative implications on the future of maize cultivation in the study
area. This is because these older people may not be willing to adopt innovations in
agriculture; usually, they argued that their forefathers practiced farming successfully
without modern innovations. However, it is important to note that the older a farmer
becomes, the better his understanding of the social, climatic and economic factors that

affect farming and thus more experienced.

Table 4.1: Age distribution of maize farmers

Age (years) Frequency Percentage
21-50 111 71.1
51-60 28 18.0
61-70 14 9.0
>70 3 19
Total 156 100

Mean = 48, Minimum= 21 and Maximum =78
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4.1.2 Educational level of urban and peri-urban maize farmers
Illiteracy is one of the factors militating against agricultural development in Nigeria. The
study revealed that more than half (53.2%) of the maize farmers had no formal education,
while about 41% managed to acquire primary and/secondary education. Usually, such
low literacy level is not enough to provide any white collar job. Their educational status
as it is however is enough to provide is them with the ability to read and write, handle and
interpret messages relating to their farm operation in the instruction manuals on input and
machinery uses, and also enable them to appreciate extension services. Education is a
major determinant of the Nation economy. This agrees with the findings of Sullumbe
(2004) which states that “The level of formal education attained by an individual goes a
long way in shaping his personality, attitude to life and adoption of new and improved

practice”.

Table 4.2: Distribution of maize farmers according to their level of education

Education (years) Frequency Percentage
No formal education 83 53.2
Primary education 45 28.8
Secondary education 18 11.7
Tertiary education 10 6.5
Total 156 100

4.1.3Distribution of urban and peri-urban maize farmers according to
household size

The household is the major source of farm labour in small-scale agriculture, though most
farm operations in the study area are gender specific. The contributions of women cannot
be over emphasized especially during harvesting, threshing, winnowing and bagging.
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About 80% of the farmers have up to 5 people in their household, while about 11%
percent had between 6 and 10 persons. The average house hold size is 4 persons; this
comprises those that were up to working age. The extended family system still exists in
the study area. The reason for keeping large family is to provide more farms hands. On
the whole, large scale farmers have larger family members above the average. This agrees
with Muhammad et al., (2011) that large household size depicts common characteristics
of rural households particularly in Northern Nigeria where polygamy is mostly practiced

and family labour is utilized for farming activities.

Table 4.3: Distribution of maize farmers according to their family size

Family size (number) Frequency Percentage
1-5 124 79.5
6-10 17 10.9
11-15 12 1.7
16-20 3 1.9
Total 156 100

Mean = 4, Minimum= 1 and Maximum =18

4.1.4  Amount of credit obtained by urban and peri-urban maize farmers

The results presented in Table 4.4 indicate that the majority 89.6% of farmers had no
access to credit to finance their maize production activities while those who had access to
credit ranges between # 10,000 -#%40,000 which represent about 3.7% of the farmers with
the minimum and maximum amount of 10,000 and #&100,000 respectively. However, a
large number of farmers had no access to funds to finance their crop production activities,
which in turn reduce their level of profit. The result revealed that commercial banks are
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less patronized for financial support for farming in the study area. It could be concluded
that respondents in the study area do not enjoy credit facility from financial institutions,
which may be as a result of lack of awareness, low literacy level, interest rate and
bureaucracy. These of course have hampered production to a large extent. Annon, (2009)
asserted that loan is a crucial input as it is used to establish and expand farm sizes. Ekong
(2003) asserts that credit is a very strong factor that is needed to acquire or develop any
enterprise; its availability could determine the extent of production capacity. According
to Tijaniet al.,(2006), access to credit provides the farmer with a means of expanding and
improving his farm. It also determines the ease with which he adopts new practices and

technologies in his enterprise.

Table 4.4: Distribution of maize farmers according to credit obtained

Variable Frequency Percentage
No access to credit 139 89.1
N10,000- N40,000 6 3.8
N40,001- N80,000 7 4.5
N30,001-M120,000 4 2.6
Total 156 100

Mean = 5,500, Minimum= 80 and Maximum =N120,000

4.1.5 Numbers of extension contact of urban and peri-urban maize farmers

The result presented in Table 4.5 revealed that about 82% of maize farmers in the study
area had no contact to extension service. The maximum extension services observed was
7 times with a minimum of 1 time and with average of 1 time per year extension service

in maize productions and the ultimate aim of extension services is to enhance farmers’
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ability to efficiently utilize resources through the adoption of new and improved methods
used in rice production instead of using traditional methods which are inefficient,
resulting to low yield. This low extension contact could be attributed to extension agent-
farmers’ ratio in the study area. According to Obwona (2000), extension service is very

essential to the improvement of farm productivity and efficiency among farmers.

Table 4.5: Distribution of maize farmers according to extension visit

Extension Contact Frequency Percentage
(Numbers)

No contact 127 81.5

1-3 15 9.6

4-6 12 7.6

7-9 2 1.3

Total 156 100

Mean = 1, Minimum= 0 and Maximum =7

4.2 Production Efficiency of Urban and Per-urban Maize Farming
4.2.1 Estimated technical efficiency of urban and peri-urban maize farmers

The model specified was estimated by the maximum likelihood (ML) method using
frontier 4.1 software developed by Coelli (1995). The ML estimates and inefficiency
determinants of the specified frontier are presented in Table 4.6. The study revealed that
the generalized log likelihood function was -154.585. The log likelihood function
implies that inefficiency exist in the data set. The log likelihood ratio value represents
the value that maximizes the joint densities in the estimated model. Thus, the functional
form that is, Cobb-Douglas used in this estimation is an adequate representation of the

data. The value of gamma (y) is estimated to be 23% and it was highly significant at
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(p<0.01) level of probability. This is consistent with the theory that true y-value should
be greater than zero. This implies that 23% of random variation in the yield of the
farmers was due to the farmers’ inefficiency in their respective sites and not as a result
of random variability. Since these factors are under the control of the farmer, reducing
the influence of the effect of y will greatly enhance the technical efficiency of the
farmers and improve their yield. The value of sigma squared (¢%) was significantly
different from zero at 5% level of probability. This indicates a good fit and correctness
of the specified distributional assumptions of the composite error terms while the
gamma vy indicates the systematic influences that are unexplained by the production
function and the dominant sources of random error. This means that the inefficiency

effects make significant contribution to the technical inefficiencies of maize farmers.

However, the estimated coefficients of all the parameters of production function (seed,
fertilizer, agrochemical and labour) were positive and significant at 1% level of
probability except agrochemical which is statistically not significant and hence play a
major role in maize production in the study area. The average technical efficiency for
the farmers was 0.83 implying that, on the average, the respondents are able to obtain
83% of potential output from a given mixture of production inputs. Thus, in a short run,
there is minimal scope (17%) of increasing the efficiency, by adopting the technology

and techniques used by the best maize farmer.

The estimated coefficient for seed was 0.501 which is positive and statistically
significant at 1% level. The estimated 0.501 elasticity of seed implies that increasing
seed by 1% will increase maize output by less than 1% which means, all things being
equal the output is inelastic to changes in the quantity of seed used. The significance of
seed quantity is however, due to the fact that seed determines to a large extent the

output obtained. If correct seed rates and quality seeds are not used, output will be low
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even if other inputs are in abundance. This is in line with the findings of Shehuet al
(2010) who observed that the estimated coefficient of seed and labour inputs were
positive as expected and significant at 1% level which implies that the more seed is
applied and the more labour employed the better the output of maize. The production
elasticity of output with respect to quantity of fertilizer was 0.076 which is positive and
statistically significant at 1% level. This implies that a 1% increase in fertilizer will
increase maize output by 0.08%. Fertilizer is a major land augmenting input because it
improves the quality of land by raising yields per hectare. This study is in agreement

with the findings of Maurice (2004) and Oladiebo and Fajuyigbe (2007).
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Table 4.6: Results of Maximum Likelihood Estimates of Stochastic Frontier
Production Function of maize production

Variables Parameters Coefficients Std. error T-Value
Production Variable

Constant Bo 3.1857 0.5626 5.662***

Seed B1 0.5009 0.0854 6.090***

Fertilizer B2 0.0761 0.0301 2.527***
Agrochemical B3 0.031 0.082 0.376

Labour Ba 0.6084 0.1627 3.740***

Inefficiency Variable

Constant Z -0.3494 0.6330 -0.552
Age Z; -0.024 0.098 -2.487**
Education Z, -0.193 0.094 -2.053**
Household size Z3 -0.0545 0.0397 -1.375
Extension Zs 0.1521 0.2531 0.599
contact
Amount  credit Zs 0.00002 0.00006 1.000
oorrowed
Diagnostic Statistic
Sigma-squared (6°) 0.9067 0.3061 2.962***
Gamma (v) 0.2343 0.0316 7.394***
Log likelihood L/f -154.585
function
LR test 17.816
Total number of 156
observation
Mean efficiency 0.83
***p < 0.01
**P < 0.05
*P<0.10

The coefficient of labour was 0.61 which is positive and statistically significant at 1%
level. This showed that labour is an important variable in maize farming in the study area.
This is in line with several studies by Umoh (2006) and Okike (2000) which show the
importance of labour in farming, particularly in developing countries where
mechanization is rare on small scale farms. In the study area, human power plays a

crucial role in virtually all farming activities. This situation has variously been attributed
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to the practice of split-plot cropping on small scattered land holdings and lack of

affordable equipment (Umoh, 2006).

The estimated result of the inefficiency model is contained in Table 4.6. Generally, a
negative sign on a parameter means that the variable reduces technical inefficiency, while
a positive sign increases technical inefficiency. The results show that all the technical

inefficiency variable except age and education were not statistically different from zero.

The coefficient of age in the inefficiency model is negative and statistically significant at
5% level of probability. This indicates that an increase in the age of maize production
decreases technical inefficiency. This is line with findings of Ojo and Ajibefun (2000)
and Usman (2009). Opined that older farmers shows that farmers will be able to make

sound decisions as regards resources allocation and management of their farms.

Years of education showed a negative relation with technical inefficiency and are
significant at 5% level for maize farmers. The negative coefficient of education reveals
that a high level of education results in a reduction in technical inefficiency of maize
farmers. Anon (2006) noted that education is one of the socio—economic variables that
greatly affect farmers’ decision to accept and adopt modern farm technologies. Also,
Kalirajan and Shard (2004) observed that education sharpens managerial input and leads
to a better assessment of the importance and complexities of good decisions in farming. It
also implied that education widens the scope of farmer’shorizon towards adoption of
technological innovation, thereby moving him away from traditional practices to adopt

technological concepts
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4.2.2 Test of Hypothesis |

An independent samples t-test was conducted to analyze the impact of efficiency on food
security. The t-test indicated that there was significant difference between maize farmers’
efficiency and its food security. The result showed that technical efficiency score is
negatively associated with food security and statistically significant at p< 0.05. The
calculated t-value was 11.61 and exceeds the critical value (t-critical two tail) of 1.96.
This implies that the more technically efficient the farmers are in their farm operations
the less food insecure they tended to be. This is because improvement in agricultural
productivity improves returns to the household from agricultural activity (Asogwaet al.,
2011). Such an increase in household efficiency would lead to reduction in food
insecurity of the household. Improving the productivity of rural farm households,
therefore, should play a key role in a broad-based economic growth strategy and food
insecurity reduction for Nigeria. Asogwaet al. (2012) observed that improvement in the
farm productivity of the smallholder farmers in Nigeria brought about improvement their

income generation and consequently poverty reduction.

Table 4.7: The result of t-test showing the impact of efficiency on food security of
maize farmer

Efficiency Food security
Mean 0.809 0.336
Variance 0.136 0.474
Observations 156 156
t Stat 11.610
t Critical two-tail 1.96"
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4.3 Contribution of Maize to Household Farm Income in the Study Area.
The main economic activity in the study areas is crop production. The summary of the
contribution of maize to household farm income is presented in Table 4.8. The net
household farm income is derived from the total net revenues from maize and other
crops produced by maize farmers for the year under consideration. The relative

contributions of the various farm income sources are shown in Table 4.8.

The study revealed that about 32% of the sample farmers cultivated other crops apart
from maize. The contribution from maize amounted to about 68% of total household
farm income. This in line with findings of Christopher and Yusoff (2011) who asserted
that the importance of maize production to food security especially in Nigeria is of
significant importance for continued sustenance of improved agricultural productivity.
This followed by sorghum with about 26%, rice 5% and millet 2% contribution to total
household farm income in the study area. This finding provides enough evidence for
the maize farmers to reallocate some resources from other crops production to maize
production if only they view profitability and efficient utilization of resources as their

main goals.
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Table 4.8: Contribution of Maize to household Farm Income in the Study Area

Income source Amount %
(N) contribution
A. Net maize revenue 368,126.9 67.99776

B. Net income from other crops

B Sorghum 142,068.26 26.24183
B Rice 25277.75 4.669125
B Millet 8524.10 1.574511
C. Net farm income for 173,253.97
other crops (B;+B,+B3)
D. Total net household 541,380.9 100
1come (CD)

4.4  Food Security Status of Urban and Peri Urban Maize Farmers
The result presented in Table 4.9 shows the summary of food security indices of the
respondents. Households were categorized into food secure and food insecure groups
based on their per capita food expenditure. This method has been applied in
several studies, whose main focus is to determine the food security status of
households (Omonona and Agoi2007: World Bank, 2005). The food insecurity line
is defined as two-third of the mean per capita food expenditure of the total households
studied. The estimated food security line was &4,315.5. Therefore, household whose per
capita expenditure fall below #4,315.5 are designated as food insecure while households
whose mean per capita food expenditure equals or is greater than #4,315.5 are food
secure. The results in Table 4.8, showed that about 54% of urban and peri-urban maize
farming households were food secure while about 46% were not food secure. The food
insecurity gap and food surplus index which measure the extent of deviation from the

food security line, showed that the food secure households exceeded the food security
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line by 47%, while 64% of food insecure households fell below the poverty line. Also,
the mean per capita expenditure for all households’ was#&8945.21 and #2413.01, for
food secure and food insecure households’ respectively. This empirical finding agrees

with the results of (Amazaet al. 2009: Olagunjuet al. 2012).

Table 4.9: Food Security Status of Urban and Peri-Urban Maize Farmers

Food security index Food secure Food insecure

Number of household 85 71

Percentage of household 54.49 45.51

Head count ratio (H) 0.545 0.455

Food insecurity gap/Surplus index 1.32 0.51

Mean Monthly Per capita expenditure §8945.2 N2413.01
1

4.5 Factors Influencing Food Security Status of Urban and Per-Urban Maize
Farming Households.

To determine factors influencing food security status of farming households,
socioeconomic characteristics of households were regressed on their food security indices
and result presented in Table 4.10. The result showed seven variables: household income,
education, output, extension contact, cooperative membership, farm size and credit as
relevant in significantly influencing food security status of farming households in the
study area. With the exception of age which showed negative relationship with food

security and not statistically significant.
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The estimated coefficient of total annual income has positive influence on food security
status of farming households. The variable has the expected sign and is statistically
significant at 10% level of probability. This indicates the higher the income of
households, the greater the probability of being food secure. This could be expected
because, increased in income all things being equal, means increased access to food. This
result is consistent with Babatundeet al (2007); Adenega and Adewusi (2007); Arene and
Anyaeji (2010) who revealed positive and significant relationship between household

income and food security.

The coefficient of years of formal education is statistically significant at 10% level and
carries a negative sign, thus suggesting that the higher the educational level of the
household head, the more food secure (or less food insecure) the household tends to be
and vice versa. This is as expected, since the level of education should positively affect
the income earning capacity and level of efficiency in managing the household’s food
resources. This result implies that households who have household heads with relatively
better education are more likely to be food secure than those headed by uneducated
(illiterate) household heads. The result coincides with the theoretical evidences that
educational improvement could lead to awareness of the possible advantages of
modernizing agriculture and improve the quality of labor. It is similar with the findings of

Ramakrishna, and Assefa, (2002) and Haile, (2005).

The coefficient of quantity of output production was found to be positive and statistically
significant at 5% level of probability. The positive sign of the variable indicates that the
higher the output levels of household, the greater the likelihood of food security. The

result of this study is in line with Babatundeet al (2007), who obtained the same result

61



among the rural farming households in the North-Central Nigeria. Further, Ojogho
(2010) noted that lower output level of the household increases food insecurity status of

arable farmers of Edo State, Nigeria.

The coefficient of access to extension services is statistically significant at the 5% level
and has a negative relationship with the food insecurity status of a household. This
implies that households with access to agricultural extension services tended to have less
food insecurity than those that did not have such access and vice versa. This is because
contact with extension services tends to enhance the chances of a household having
access to better crop production techniques, improved inputs, as well as other production
incentives that positively affect farm productivity and production and thus household
food security status. Asogwaet al (2012) observed that high level of technical inefficiency
among small-holder farmers in the rural and peri-urban areas of Nigeria were highly
attributable to low availability of extension services and information about technical

aspects of crop technologies.

The coefficient of membership of farmer association is statistically significant at 10%
level and carries a positive sign. This implies that households whose heads were members
of cooperative societies or other farmers’ organizations had higher tendency of being
food secure than those households whose heads were not members. This can be closely
linked to the beneficial effects of their membership, in terms of production and other

welfare enhancing services that these societies and organizations often offer.

The coefficient of farm size is negatively sign and statistically significant at the 5% level
of probability, meaning that farm size exhibits a negative relationship with the food

insecurity status of a household. That is, households with larger farm sizes tend to be
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more food secure than those with smaller sizes, and vice versa. As a household’s farm
size increases, food insecurity tends to decline. Reddy (2004) Observed that greater
efficiencies in the use of resources are associated with the large farms than the small
farms. They pointed out that the smallness of holdings deters the use of mechanization
and does not allow the use of modern inputs due to lack of purchasing power in the hands
of small farmers. Desli (2003) noted that in reality, small scale producers are not always
efficient. This results in low productivity and low income, and consequently incidence of

food insecurity among the farm households.

The coefficient of access to credit was found to have positive influence on food security
status of households and met the a priori expectations. This could be expected since credit
serves as consumption smoothing mechanism which gives households temporal relief
against the effects of food insecurity. The result of the study implies that household that
received credit had greater chances of being food secure compared to those who did not
have credit, all things being equal. The result of the study is in line with the findings of
Pappoe (2011), who found that access to credit improves the food security status of

farming households among bio-fuel producers.
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Table 4.10: Determinants of food security status among urban and peri-urban
maize farming households

Variables Coefficients Standard error T-value
Constant 23.935 25.600 0.933
Age -26.335 25.640 -1.027
Income 2.196 1.159 1.895
Educational status -0.474 0.274 -1.729"
Output 1.105 0.452 2445
Extension contact -0.417 0.182 -2.2917
Cooperative association 0.306 0.149 2.064"
Farm size 0.392 0.195 2.010”
Amount of credit received 0.650 0.286 2.273"

**P < 0,05, *P < 0.10, R°=0.682 and R”adjusted = 0.581

45.2 Test of Hypothesis Il
As shown in Table 4.11, the generalized likelihood-ratio test at 1% level of significance
rejects the first null hypothesis that there is no significant relationship between
socioeconomic characteristics and food security status of maize farmers. This suggests
that the variables in the Cobb-Douglas stochastic production model are not zero, hence
has significant relationship. This implied that there is significant relationship between

socioeconomic characteristics and its food security.
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Table 4.11: Log-likelihood ratio test (LR)

Null hypotheses In(Ho) A *Critical Decision
value
Production function
model
Ho: Bij =0 -82.67 0.84 107.29 Reject Ho

Inefficiency model

HoA=0 -121.78 0.93 32.21 Reject Ho

* Critical value is significant at P < 0.01

4.6  Production constraints faced by maize farmers

The problems faced by maize farmers in the study area were ranked according to their
severity as stated by the farmers (Table 4.12). About 81% the respondents identified
high cost of labour as very severe. Although family labour was used, but hired labour
was mostly employed. Scarcity is usually characterized by high cost of input variables
of production; therefore the high cost of labour could imply unavailability of labour.
Hence the amount charged per man-day was high. This explains the reason behind the
high cost of labour and agrees with Olayiwola (2008) who opined that high cost of

labour and shortage of capital are considered to be the greatest constraints.

Fund was also cited as very severe constraints to maize production (62.8%) in the study
area. This may account for the reason most respondents are small- scale farmers. Also,
the stringent conditions and bureaucratic bottleneck of credit institutions shy farmers
away from obtaining loans to finance their farm operations. Credit is a very strong
factor that is needed to acquire or develop any enterprise; its availability could
determine the extent of production capacity. It agrees with findings of Nasiru, (2010)

who noted that access to micro-credit could have prospect in improving the productivity
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of farmers and contributing to uplifting the livelihoods of disadvantaged rural farming
communities. It also agree with ldachaba (1989); Olayemi (1996) and Omonona and
Agoi (2007) who reported that poor accessibility to credit facilities, storage and
marketing facilities, production inputs are important factors causing food insecurity in
Nigeria. The some coping strategy employed by the farmers was through personal

savings and borrowing from friends to finance their production.

Another problem considered as being very severe by the respondents is lack of access to
improved hybrid maize seed. This is perceived by about 47% of the respondents. This
may be due to non-awareness, poor education and poor access to extension services-
which was also considered as very severe problem by about 58.85% respondents. This
finding is in line with Zulu (2004), opined that most farmers
havelittleornoaccesstoimprovedseedsand

continuestorecycleseedsthathavebecomeexhaustedaftergenerationsofcultivation.

In Nigeria today, the ratio of extension to famers is about 1: 25,000 (Paul Mari Bdliya,
2009). This is unacceptable if we are to attain the food security for the populace. Other
problems identified as being very severe in maize production are inadequate
recommended agrochemicals, while poor pricing of maize products and problems of pest

and diseases are identified as not severe.
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Table 4.12: Production constraints faced by maize farmers

Constraints *Frequency Percentage Rank
High cost of labour 126 80.8 1%
Lack of credit 08 62.8 2n
Lack of access to improved 73 46.8 3"
seed
Inadequate extension services 54 34.6 4"
Inadequate recommended 6 3.8 5
agrochemicals
Poor pricing of maize products 4 2.7 6"
Pest and diseases 3 1.9 7"

* Multiple responses was allowed
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CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS

51  Summary

The study focused on the assessment of the contribution of urban and peri-urban maize
production on the food security of farm households in Kaduna State, Nigeria. The
primary data were collected from 156 respondents using structured questionnaire. The
statistical tools used to analyze the data were descriptive statistics, stochastic frontier
production function, cost of calorie method and logit regression model. The result of the
analysis shows that 71% of the respondents fall within the age range of 21- 50years, more
than half (53%) of the farmers do not have formal education, about 80% of the
respondents had household size ranged from 1-5 people. The majority of the farmers
(89.6%) finance their production through personal savings while about 82% of the

respondents had no extension contact in the study area.

The stochastic frontier production function was estimated for technical efficiency. It was
observed from the study that the mean technical efficiency for the 156 sampled farmers in
the study area was 0.83. This implies that on the average, output fall by 17% from the
maximum possible level due to inefficiency. The estimated coefficients of all the
parameters of production function (seed, fertilizer, labour and agrochemical) were
positive and significant at 1% level of probability and hence play a major role in urban
and peri-urban maize production in the study area except agrochemical which is negative

and statistically not significant.

The study revealed that about 32% of the sample farmers cultivated other crops apart

from maize. The contribution from maize amounted to about 68% of total household farm
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income. This followed by sorghum with about 26%, rice 5% and millet 2% contribution

to total household farm income in the study area.

The result of food security status of maize farmers indicates majority (54.49%) of
farming households were food secure while 45.51% were not food secured. The head
count ratio of food secure households was found to be 0.545 and food insecure
households were also found to be 0.455. The food insecurity gap/surplus gap index was

found to be 1.32 for food secure while 0.51 to be food insure.

To determine factors influencing food security status of farming households,
socioeconomic characteristics of households were regressed on their food security indices
and result showed four variables: household income, access to credit, farm size,
education, cooperative membership, extension and output as relevant in significantly

influencing food security status of farming households in the study area.

Finally, among the constraints identified in the study area were high cost of labour, lack
of credit, lack of access to improved hybrid maize seed and inadequate extension services

were major constraints faced by the farmers in the study area.

5.2 Conclusion

This study concludes that majority of the farming households (54.4%) were found to be
food secure. Results revealed that an increase in household income, having access to
credit as well as increase in the quantity of maize output improve the food security status

of farming households in Kaduna State. Given that maize is an important staple food in
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Nigeria, any attempt to increase its productivity would be a right step towards the

resolution of food insecurity. Apart from ensuring a food security, increased maize

production will provide more employment opportunities for the unemployed citizens’

long term in the country.

5.3

5.4

Contribution of the Study to Knowledge

The study revealed that urban and peri-urban maize farmers in the study area

achieved technical efficiency of 83 percent.

The study revealed that about 54.4% of the households were classified as

food secure while 45.5% were classified as food insecure in the study area.

The study revealed that about 32% of the sample farmers cultivated other
crops apart from maize. The contribution from maize amounted to about

68% of total household farm income in the study area.

Recommendations

From the findings of this study, the following recommendations are made:

Income was found to significantly influence food security; rural households
should be educated on the need to diversify their source of income from

agriculture. This will ensure regular incomes for the households.

. Cooperative membership was a significantly determinant of food security,

participation of poor rural households’ in cooperative societies may be necessary

70



for them to be able to acquire the necessary funds required. Besides, agencies of
government such as the National Directorate of Employment should be made to

go and give training to rural households on small scale enterprises.

The major problems encountered in maize production are high cost of labour,
lack of credit, lack of access to improved hybrid maize seed and inadequate
extension services. This constraint constitutes serious impediments to maize
production and need to be addressed adequately before maize production can be
improved in the study area. It is recommended that agro based industries and
non-governmental organization should be encouraged by the local government

to support research and production of maize products for commercial purposes.

. Food insecurity coping strategies adopted by the farming households have short

term effect. Therefore, there is the increase the volume of food production as
well as improve on access to income generating activities that are more

sustainable.
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APPENDICES

DEPARTMENT OF AGRICULTURAL ECONOMICS AND RURAL
SOCIOLOGY, FACULTY OF AGRICULTURE, AHMADU BELLO
UNIVERSITY, ZARIA.

RESEARCH QUESTIONNAIRE FOR RESPONDENTS

THE IMPACT OF URBAN AND PERI-URBAN MAIZE PRODUCTION
ON FOOD SECURITY OF DWELLERS IN KADUNA STATE

Dear Respondent,

This questionnaire will be used by a student of the Department of Agricultural
Economics and Rural sociology, Ahmadu Bello University, Zaria. Please, fill as
appropriate. All information will be treated with confidentiality and strictly for the
purpose of research. Thanks for your co-operation.

Village/Community..................eeveenn LGA. . ..o,
SOCIO ~-ECONOMICS CHARACTERISTICS

1. Name of farmer.................cooviiiiininne..

2. Gender: Male ( ) Female ()

3. AL (YOATS) ettt

4. Marital status: Married () Single ( )

5. Highest level of Education:

(@) No Formal Education ( ) (b) Primary school Education ( ) (c) Secondary
School  Education ( ) (d) Tertiary Education ( )

6. Family Size (All the number of the people depending on you for

(a) No of Adult Male ( ) (b) No of Adult female ( ) (c) Children >15yrs( ) (d)
Children <15yrs ( )

7. How long have you been in maize farming? (Years of
EXPErieNCe)......vvuvennennnnn..
8. Do you belong to any co-operative/Association? Yes( ) No( )

86



9. If yes, (Years of participation)

10. What benefit did you derive as a member?..........cccoeveeenieenenin e see s

11. What is your major source of capital for maize farming?

12. If you borrow, what were the sources of the credit and the amount borrowed?

SOURCE OF LOAN

AMOUNT(N)

NTERST RATE (%)

Commercial Bank

Nigeria agricultural
Cooperative And Rural

Development Bank

Cooperative Societies

Money Lenders

~riends And Family

Others (Specify)

13. Have you been visited by an extension agent in the last one year? Yes ( ) No

¢ )

14. If Yes, How many times in [ast 0ne Year?..........ccccvvvevveveieese e

15. Did you visit an extension agent last year? Yes( ) No( )

16. If Yes, How many times in [ast 0Ne Year?..........ccoeveiiniiininieieeese e

17. What activities did the agent teach you? ..........ccccocvviiiiiieienn,

Activities/Technology

Benefit

Fertilizer application

a. Not beneficial ( ) b. somehow
peneficial () c. beneficial ( )
d. very beneficial ()

Intercropping

a. Not beneficial ( ) b. somehow
peneficial () c. beneficial ( )

d. very beneficial ()

Plant Spacing

a. Not beneficial ( ) b. somehow
peneficial () c. beneficial ( )

d. very beneficial ()

Pest Control

a. Not beneficial ( ) b. somehow

peneficial () c. beneficial ( )
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d. very beneficial ()

18. Have you been trained on maize farming? Yes( ) No( )

19. If Yes, what activities, which organization conducted the training and what
benefit did you derived from the training?..........cccoeviveii i

Activities/Technol Organization Benefit
Pgy
Fertilizer a. Not beneficial ( )
application D. somehow beneficial () c.
peneficial () d.
very beneficial ()
Intercropping a. Not beneficial ( )
0. somehow beneficial () c.
peneficial () d.
very beneficial ()
Plant Spacing a. Not beneficial ( )
0. somehow beneficial () c.
peneficial () d.
very beneficial ()
Pest Control a. Not beneficial ()
0. somehow beneficial () c.
peneficial () d.
very beneficial ()
20. Of what benefit were the techniques learnt to you to the success of your
farm apart  from the one listed on the  table above?
1) Farm size (Ha)
Plots Size Crops
1
2
3
(i1). How did you acquire your land? (Tick below)
Plot Plot Mode of Acquisition
size
ha)
@ (b c) d)Gift (e)
nheritance Lease Borrowed Purchased
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(iif). How much does it cost to rent one Hectare of land per season in your village?
veeeeeen... Naira

(iv). Do you plant maize only or mixed with other crops?
(v). If mixed, with what crops do you plant with maize?..............ccccevvevviiveieiiennn,
Variable inputs (Last production Cycle)
(i1)Seed (Kg) maize

Plot Quantity of Cost (¥) Quantity of seed Cost (¥)
No Seed(Kg) kg) for other crops
f mixed
1
2
3
(iii).Fertilizer.
Plot No ~ertilizerty Quantity(Kg) Cost(#) Quantity(K Cost(M)
e maize y) for other
crop if
mixed
1
2
3

(iv).Agrochemical.

Plot Agrochemical Quantity(lit Cost(N) Quantity(litre Cost(N)
No ype res) for 5) for other
maize crop if mixed
1
2
3
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Labour input

(1) Land preparation
Plot Labour for maize Labour for other crops (mixure)
No
No of No of Hours Cost (&) No of No of Cost (&)
neople neople Hours
1
2
3
(i) Planting
Plot No Labour for maize Labour for other crops
No of No of Cost (N) No of No of Cost (¥)
people Hours people Hours
1
2
3
(iii) Fertilizer Application
Plot No Labour for maize Labour for other crops
No  of No  of Cost( ) No  of No  of Cost (&)
neople Hours neople Hours
1
2
3
(iv) First Weeding
Plot No Labour for maize Labour for other crops
No  of No  of Cost (¥) No  of No  of Cost( )
neople Hours eople Hours
1
2
3

(v) Second Weeding
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Plot No Labour for maize Labour for other crops
No  of No  of Cost( &) No  of No  of Cost (%)
people Hours neople Hours
1
2
3
(v) Harvesting
Plot No Labour for maize Labour for other crops
No of No of Cost (N) No of No of Cost (%)
people Hours neople Hours
1
2
3
Information on maize output and other crops
Plot No. of Total Pric Plot No No. of Total Price/Unit
No butput Rty /U butput of Rty sold
Df sold nit pther
maize Crops
produc produced(
2d(Kg) K9)
1 1
2 2
3 3
25. Number of months that harvest lasted in 2013 season.
Crop Name  of How long How long
Crop did the harvest do you think your
ast?(no. of narvest will last
months out of 12) this time(no.of
months)
Most important
cereal crop
Most important
egume crop
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Most important
root/tuber crop

26. In the past 12 months, were there
enough food to meet your family’s needs? Yes (

27. If yes, which were the months in the
enough food to meet your family’s needs?

months in which you did not have
) NO(C )

last 12 months that you did not have

Months

Did you have enough food to meet your
family’s needs 1=Yes,0=No

January

February

March

April

May

June

July

August

September

October

November

December

28. In which months does your household rely on food purchase for feeding?.......

29. Give the months when food prices are highest..............................

30. How much do you spend on food purchase for last season?.............cccccevvevieinenne

31. How many times do you eat in a day?...........

32. What type of food do you eat for your breakfast?...........ccccccevevvieeiiiieiienee

33. What type of food do you eat for your IunCh?...........ccooveieiienin i

34. What type of food do you eat for your dinner?.........ccccoocevoevieeieevvece e

35. What is the quantity of food mention above? (a) half plate ( ), (b) full plate

36. Household expenses (LAST YEAR CROPPING SEASON)

Items

Amount(®)/week Amount(N)/month

1.Food

2. Rent

3. Clothing

4. Housing maintenance.

5. Light/electric power

6. Fuel
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7. Pharmaceutical products

8. Hospital care

9. Schooling

10. Community levy/contribution

11. Financial assistance/ monetary gifts
present)

12. Travels

13. Contributions to associations and
Jroups

14. Others (pls. specify)

37. On-farm and off-farm income (Provide estimation)

Source crop Amount (N)

1. Maize income Value of maize sold

2.Income  derived 1= Maize

from other produce
produ 2= Cowpea

3=Rice
4= Vegetable
5= Millet

6= Others (Specify)

3. Off-farm income

38. Wealth and Assets: LIVESTOCK

Kindly indicate how many livestock you own and also provide other related
information.
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Numb How How AMmo How Amount Amount
er of many many unt many Df Df
ivesto did nave reali nave animal animal
ck you you ve you oroduct product
oresent nave sold M) cons 5 sold last
y ast his umed consum week
bwned year year this ed last Qty/unit
20127 20127 year2 week
D13? Qty
unit
Cattle
Cattle meat
Sheep
Sheep meat
Goat
Goat meat
Chickens
Ducks
Others
39.  State the constraints affecting your production
1) e
(1) +e ettt et
)
(1) ettt et e e e
72 P

Thanks for your Attention
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