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Abstract: Organic agriculture is being promoted all over the world to address environmental health problems
resulting from the use of chemical fertilizers and pesticides. Despite the importance of organic agriculture, its
adoption rate is still very low among farmers. Besides, organic farming policies in Nigeria to date are rare.
Therefore, to encourage organic farming, this study examines the factors influencing vegetable farmers’ organic
farming decisions in Nigeria. A multistage random sampling technique was used in selecting 396 respondents
from South-South region of  Nigeria.  Logistic  regression  analysis  was  estimated  to  ascertain  the  factors.
The results showed that socio-economic factors such as farming experience, educational level and gender of
the household heads, membership of organization, household income, land tenure status and farmers’
perception on organic farming had positive and significant influence on their decision to adopt organic farming.
Conversely, age of the household heads and farm size had negative and significant influence on their decision
to adopt organic farming. These observations suggest that policies should be formulated to take advantage
of the factors that positively influence farmers’ organic farming adoption decisions which could also help in
environmental sustainability.
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INTRODUCTION more than 25 years, it seems to have gained renewed

The ever increasing human population and the principle in agricultural production. This is due to the high
corresponding high demand for food have put social and environmental cost of modern high-input
conventional agricultural production in a world-wide agriculture [7]. Sustainable agricultural system improves
context hence, challenging its ability to sustainably feed soil fertility, protects the availability and quality of water
the world in the nearest future. Advocates argue that and biodiversity, secures income of farmers and other
conventional agriculture represents our only hope of actors in value chains and provides affordable food [6].
feeding the world. Another side of the debate notes that Organic farming is now seen as one approach that
conventional methods of food production have incurred ensures  agricultural    sustainability.    It   depends on
substantial direct and indirect costs due to heavy reliance natural biodiversity, rather than genetically altered
on chemical fertilizers with detrimental effects on soil resources     and   the   use    of   synthetic   inputs   [8].
health, human health and the ecosystem at large [1-4]. The International Federation of Organic Agriculture
Additionally, the routine use of pesticides and inorganic Movement (IFOAM) defined organic farming as “a
fertilizer applications in the production of crops and production system that sustains the  health  of  soils,
animals seems not to be sustainable. In this context, ecosystems and  people. It relies on ecological processes,
organic farming that relies on soil conservation measures biodiversity and  cycles  adapted  to  local  conditions,
and organic manure to restore and maintain soil function rather than  the  use  of  inputs  with  adverse  effects.
[4] could sustainably feed our growing population with Organic agriculture combines traditional and scientific
adequate and nutritious food without over-exhausting the methods to benefit the shared environment and promote
earths’ available natural resources. Although the fair relationships and good quality of life for all involved”
sustainability of agriculture has been on the agenda for [9].

interest [6] and has now become more of a guiding
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In recent years, there has been a rising demand for externalities in terms of pollution, overuse of resources
organic food, due to increased public concerns about the and destruction of habitats [6]. However, a large
negative environmental and health impacts of proportion of the Nigerian population lacks food security.
agrochemicals (pesticides, growth regulators and mineral Organic agriculture is yet to be widely adopted in the
fertilizers) used in crop production [10]. For instance, country. For urban vegetable farmers that have already
studies  were  carried  out  by   Bouchard   et   al.   [11]; used low levels of external inputs [16], switching cost to
Engel et al. [12] and Rauh et al. [13], who found that organic agriculture could be very low and conversion
exposure to pesticides affect brain development especially often goes hand in hand with an increase in yields
in young children and pose a greater risk for pregnant resulting from application of improved management
women and men and/or women of reproductive age. practices [17]. Adoption of a new technology is
Cadmium, a highly toxic metal that can cause kidney influenced by physical, socio-economic and mental
failure, bone softening and liver damage is 48 percent factors [18]. Also, farmers’ attitude determines adoption
lower in organically produced crops than in of improved technology. 
conventionally   produced   crops  [10].  In  addition, Previous researchers have analyzed the factors
intensive use of chemical inputs has led to significant influencing  adoption  of  organic  agriculture  [7,19,20].
losses of agricultural biodiversity as exemplified by the They observed that access to information played a
reduction of farm land birds in Europe [14]. significant role in farmers’ adoption of organic farming.

Policy makers, environmentalist, consumers and Furthermore, Genuis et al. [21]; Best, [22] and Mzoughi,
farmers are becoming aware of the detrimental effects of [23], highlighted the importance of environmental factors
conventional  farming  practices  on  ecosystem,  hence, in farmers’ decision to adopt organic farming. Although
the demand for adoption of a genuinely sustainable, these studies are informative and methodogically sound,
environmentally friendly agriculture that will create a they were mostly conducted based on data from
transparent, healthy food supply for all. In this instance, developed countries. While, research on organic
organic farming could potentially  provide  a  promising agriculture adoption in developing countries are scarce,
approach to ameliorate the deteriorating situation in the there is increasing evidence on consumers and farmers’
agricultural sector, hence, sustainably feeding the world. perceptions on the benefits of organic agriculture

Today, there are about 1.5 million organic food globally. Therefore, this study assessed the factors
producers, farming about 37.5 million hectares globally influencing vegetable farmers’ decision on adoption of
[15]. Statistics also indicated that at least 162 countries organic farming in Southern part of Nigeria.
produce organic food commercially. Recent survey by
World of Organic Agriculture (WOA, 2015) showed that MATERIALS AND METHODS
the countries with the most organic agricultural food
producers   are   India   (600,000),  Uganda  (189,610), The Study Area:  The  study  was  carried  out   in   the
Mexico (169,707), Tanzania (148,610), Ethiopia (134,629), South-South geopolitical zone of Nigeria, which is
Turkey (57,259), Peru (47,211), Italy (43,852), Spain (30,462) strategically located at the point where the river Niger
and Poland (25,944). Organic agriculture is still in the early joins the  Atlantic  Ocean  through  the  Gulf  of  Guinea.
stage in Nigeria. Often poor urban vegetable farmers lack The South-South region is made up of six out of the 36
the resources to invest in chemical fertilizers thus finding States of the Federal Republic of Nigeria. The six States
themselves in low investment capacity. are Akwa Ibom, Bayelsa, Cross River, Edo, Delta and

As the country strives for food security with the Rivers States. The area has a total population of
multiplicity of challenges, including rapid urbanization, 21,034,081 people [24]. The South-South which is the core
climate change and poor funding, low mechanization level, oil producing area provides the economic mainstay of the
low soil fertility status due to high level of land country: oil and gas. The presence of oil in the area
degradation, low productivity and persistent poverty etc. attracts people from other parts of the country to its urban
organic agriculture is now seen as a significant means of areas, thereby increasing its urban population. In addition
increasing food production. This continued interest of to oil and gas, the region equally contributes other key
increasing food production reflects that the present global resources, with potential huge opportunities in tourism
food is far from ideal. While intensive production forms and agriculture. It has an average annual rainfall of 1,200
give high yields, they often come with negative to 2,500 mm [25]. The climate is  suitable  for  food crops,
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fish and livestock farming. Crops widely grown in the area
are leafy vegetables such as fluted pumpkin, waterleaf and
garden egg. Others include cassava, maize, yam, plantain,
banana, cucumber and pineapple. Where Yi = Adoption of Organic agriculture

Sampling Procedure and Data Collection: Purposive and
simple random sampling techniques were employed for
this study. Four out the six States in the South-south zone
were randomly selected, namely: Akwa Ibom, Cross River,
Delta and Rivers States. Because, vegetables are mostly
planted around urban areas; the major urban areas in the
four States were purposively selected. These urban
centers were Uyo, Calabar, Asaba and Porthacourt
(selected from Akwa Ibom, Cross River, Delta and Rivers
States, respectively). Through the assistance of the city
council, a list of vegetable farmers in each town was
compiled, from which 100 farmers were randomly selected
from each of the four urban centers. This gave a sample
size of four hundred respondents. Data were collected by
the use of well-structured questionnaires as well as
personal interviews. However, due to inconsistency in
data from some farmers, some copies of the
questionnaires were rejected. The analysis was therefore
based on information from a total of 396 vegetable farmers
(100 from Akwa Ibom, Cross River and Delta and 96 from
Rivers State). Data were obtained mainly from primary
sources during 2013/14 planting season using structured
questionnaires.

Data  Analysis:  As  adoption  of  organic  vegetable
farming is a dichotomous or binary dependent variable,
with the option of either ‘adoption’ or ‘non-adoption’.
Logistic regression was considered to be the appropriate
analytical tool to estimate the factors influencing adoption
of   organic   agriculture  by  urban  vegetable  farmers.
Logit model have been widely used in order to explore the
factors affecting farmers’ decision in adoption studies
[18,26-30].   In   order  to  facilitate  analysis  of  the  data,
a value of 1.00 was assigned to the adopter farm
households that made use of only organic fertilizer and
bio-pesticides and 0.00 to the non- adopters who applied
both synthetic and organic fertilizers and pesticides. 

The   parameters   of  the   model   were   estimated
with   the   maximum   likelihood  estimation   technique.
The logit specification then provides a model of
observing the probability of a farmer adopting organic
farming.     The  model   is    specified   explicitly as
follows:

= intercept0

= the coefficientsi

 = error term
X = Age of the household head (Years)1

X = Farm size (ha)2

X = Farm experience (Years)3

X = Level of Education of household head (Years)4

X  = Gender (Dummy, takes the value 1 if male and 05

otherwise)
X  = Household size (number)6

X  = Marital Status (Dummy, takes the value 1 if Married7

and 0 otherwise)
X  = Membership of organization (Dummy, takes the value8

1 if member and 0 otherwise)
X  = Household income in Naira. (This was estimated9

using expenditure approach). 
X  = Land tenure status (Dummy, takes the value of 1 if10

owned and 0 otherwise)
X  = Perception on organic farming (Dummy, 1 = if the11

farmer perceived that organic farming has health benefit,
improves income and reduce environmental pollution
caused by agro chemicals, and 0 otherwise). Table 1
shows the description of the explanatory variables. 

RESULTS

Socioeconomics Characteristics of the Respondents:
Table 1 shows the respondents’ age range from < 30 to >
50 years, with majority (about 38 %) in the range 41-50 and
the smallest group in the range < 30 years. The mean age
was about 44 years, suggesting that most of the farmers

Table 1: Variables specified in the regression function of adoption of
organic agriculture by vegetable farmers

Variable Description

Age of the head of household (X ) Continuous1

Farm size (X ) Continuous2

Farming Experience of the household head (X ) Continuous3

Years of Education (X ) Continuous4

Gender of the head of household (X ) Dummy5

Size of household (X ) Continuous6

Marital status (X ) Dummy7

Membership of Organization (X ) Dummy8

Household income (X ) Continuous9

Land tenure status (X ) Dummy10

Perception of the household head on organic farming (X ) Dummy11

Source: field survey: 2014
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Table 2: Frequency and percentage distribution of the respondents
according to Socio-economic characteristics

Characteristics Frequency Percentage
Age in Years
< 30 48 12.12
31-40 109 27.53
41-50 151 38.13
Above 50 88 22.22
Total 396 100
Gender
Male 326 82.32
Female 70 17.68
Total 396 100
Educational Status (Years of formal schooling)
Primary education 252 63.63
Secondary education 88 22.22
Ordinary National Diploma 48 12.12
Bachelor Degree 8 2.02
Total 396 100
Household size
1-5 24 6.06
6-10 104 26.26
11-15 219 55.30
Above 15 49 12.38
Total 396 100
Land tenure status
Rented 260 65.66
Purchase/ Inherited 136 34.34
Total 396 100
Types of fertilizer/pesticide
Organic fertilizer/bio-pesticide 216 45.45
Inorganic fertilizer 180 54.55
Total 396 100
Farming experience in years
< 5 64 16.16
6-10 101 25.51 below. The Chi-square results showed that likelihood ratio
11-15 111 28.08
16-20 48 12.12
Above 20 72 8.18
Total 396 100
Marital Status
Single 94 23.74
Married 302 76.26
Total 396 100
Membership of Organization
Non members 197 49.75
Members 199 50.25
Total 396 100
Perception of respondents on organic farming
Negative 171 43.18
Positive 225 56.82
Total 396 100
Household income in Naira N
< 300,000 174 43.94
301,000 – 600,000 141 35.61
601,000 - 900, 000 65 16.41
Above 900,000 16 4.04
Total 396 100
Source: field survey: 2014

were in their productive years. Almost all (about 82 %) of
the respondents were male. The majority of farmers had
households    with   sizes   ranging  from  11-15  people.
Large household size  may  mean  more  mouth  to  feed.
The majority (about 66 %) of respondents rented land.
This   is   to  be  expected,  since  securing   land   for
agricultural productions could be difficult in the city.
Majority (about 55 %)  used  only  organic fertilizer  and
bio-pesticides on their farm. The mean farming experience
was about 13 years, an indication that they have been in
farming business for a long time and are therefore
conversant with farming problems in the area. About 76 %
of the respondents were married. Most (50 %) of the
respondents were members of organization. The majority
(about 57 %) perceived that organic farming has beneficial
effects on biodiversity as well as improvement in their
income. The farmers’ income ranged from < N 300,000.00
to N 900,000.00 with majority (about 36 %) in the range of
N 301,000 – N 600,000 with the smallest group above
900,000. The mean household income was N 414,491.20.

Estimates of   Parameters    of   Explanatory   Variables
of   the   Probability  of  Adopting  Organic  Farming
among   Vegetable   Farmers  in  South-South  Nigeria:
The maximum likelihood estimates of the parameters in the
logistic regression model characterizing the behavior of
urban vegetable farmers towards the adoption of organic
farming are shown in Table 3. The results showed that
most of the explanatory variables were statistically
significant at 1 % except for a few, which are discussed

statistics are highly significant (P < 0.0001) suggesting the
model has a strong explanatory power. The pseudo R2

value of the model was 0.8090. Thus the explanatory
variables used in the model are collectively able to predict
nearly 81  %  of  the  factors  influencing  adoption of
organic farming among the vegetable farmers. However,
the parameter estimates of the binary logit model provide
only the direction of the effect of the independent
variables on the dependent (response) variable: estimates
do not represent actual magnitude of change or
probabilities. In order to derive the magnitude of the
impact of the independent variables on the probability of
adoption, the marginal effect which measures the expected
change in an independent variable were estimated and
discussed. In Table 3, the last two columns present the
marginal effects.

The results showed that the coefficient of age (X )1

was negative and significant  at  the  one  percent  level.
The marginal effects with respect to age indicated that a
unit increase in age of the household head will reduce the



Am-Euras. J. Agric. & Environ. Sci., 16 (5): 852-859, 2016

856

Table 3: Logistic results for the Factors influencing adoption of Organic Farming among vegetable farmers in South-south Nigeria

Explanatory variables Coefficient/std. err. Z- values Marginal effects (dy/dx) Std err.

Intercept -7.007146 (2.301202) -3.04*** 0.3274
Age (X ) -0.158427 (0.059297) -2.67*** -0.02163** 0.008951

Farm size (X ) -0.065323 (1.128699) -0.06 -0.00891*** 0.154382

Farming experience (X ) 0.436515 (0.133427) 3.27*** 0.05960*** 0.017773

Educational level (X ) 0.0331214 (0.073544) 4.50*** 0.4521*** 0.010414

Gender (X ) 3.227749 (0.943303) 3.42*** 0.6361 *** 0.15585
a

Household size (X ) -0.149712 (0.116717) -1.28 -0.0204 0.016046

Marital status (X ) 0.519827 (0.953133) 0.55 0.0777 0.154857
a

Mem. of organization (X ) 1.104505 (0.66058) 1.67* 0.1524 0.10138
a

Household income (X ) 6.19e-06 (1.90e-06) 3.26*** 8.45e-07** 0.00009

Land tenure Status (X ) 3.65763 (0.773162) 4.73*** 0.6302 *** 0.1387610
a

Perception (X ) 2.15522 (0.605737) (3.56***) 0.32742 *** 0.1147711
a

Log likelihood ratio = -52.103178
LR Chi  = 441.492

Pseudo R  = 0.80902

Number of observations = 396
*** = Significant at 1 % level of Probability
* = Significant at 10 % level of Probability
( ) dy/dx is for discrete change of dummy variable from 0 to 1.a

Source: Calculations from field survey data, 2014

likelihood of adopting organic agriculture by 2.16 percent. level. A unit increase in income will increase the likelihood
The coefficient of farm size (X ) was negative but not to adopt organic farming by 845 times. This implies that2

statistically significant. Years of farming experience (X ) higher income households are more likely to adopt3

was positive and significant  at  the  one  percent  level. organic farming; perhaps households with higher income
The marginal effects showed that a one year increase in will have the financial resources to employ more labour
farming experience will increase the likelihood to adopt since organic farming is labour intensive. 
organic farming by 5.95 percent. The coefficient of level of The coefficient of land tenure status (X ) was
education (X ) was positive and statistically significant at positive and statistically significant at the one percent4

the one percent level. The marginal effects suggest that a level. Farmers who owned land were 63 percent likely to
one year increase in education of the household head adopt organic agriculture. The implication of this finding
raises the probability of adopting organic farming by 4.5 could be that, farmers who are land owners may not be
percent. Gender of the household head (X ) was under pressure to make immediate profit on their farm land5

positively signed and significant at the one percent level. (by applying chemical fertilizers) in order to cover cost of
The marginal effects suggest that increasing the number land renting. Similarly, the coefficient of farmers’
of male headed households will increase the likelihood to perception (X ) was positive and statistically significant
adopt organic farming by 63.61 percent. This is at the one percent level. This is to be expected because
particularly true in a traditional African set-up, where key farmers who perceive organic farming to have health
decisions in the households are made by men. benefits, improvement in income and reduce effects of

The coefficient of household size (X ), although not climate change are likely to adopt. 6

statistically significant was negatively correlated with the
likelihood to adopt organic farming. The implication is that DISCUSSION
households with large families are not likely to adopt
organic farming. Also, the coefficient of marital status (X ) The purpose of this study was to assess key factors7

was found to be positive but not statistically significant. that influenced vegetable farmers’ organic farming
The coefficient of membership of organization (X ) was adoption   decisions  in  South-south  region  of  Nigeria.8

positive and statistically significant at the 10 percent In agreement with National Bureau of Statistics [31],
level. The coefficient of household income (X ) was almost all  households  in  the   surveyed   area   were9

positive and statistically significant at the one percent male-headed.    This    is    not    surprising   because  in  a

10

11
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traditional African society, households are headed by The marginal effects on membership of organisation
men. All respondents were educated with their indicated that being a member of different organisations
educational level ranging from primary to tertiary increases the likelihood to adopt organic agriculture by
education. Educated farmers would be highly receptive to 15.23 percent. This result is in line with the findings of
new innovations, which could enhance crop production Wollni and Anderson [5], who reported that membership
[16]. Most of the respondents rented land. Suggesting in groups, increases the likelihood to adopt organic
that land in the city are often owned by private farming in Honduras. In addition, membership of
individuals, corporate bodies or government agencies. organisation has been found to enhance the interaction
Urban vegetable farmers have to rent from such and cross fertilization of ideas among farmers [38].
individuals or agencies for farming. Also, organic farming is labour intensive and

The context of age coefficient having a negative and households with higher income are more likely to adopt.
significant sign implies that older vegetable farmers may This result is in agreement with the findings of Batz et al.,
not likely adopt organic farming. This is to be expected [39], who observed that farmers with higher income are
because it could be that older  farmers  have  accumulated more likely to adopt risky technology compared to those
years of experience in conventional farming and may find with low income. Also, Rasul and Rattanasuteerakul [40],
it difficult to leave such experiences for organic farming. observed that organic agriculture can actually provide
This result agrees with the findings of Shiferaw and better income than conventional agriculture. Farmers’
Holden [32] and Baidu, [35] who observed a negative perception had a positive and significant influence in
relationship between age and adoption of improve soil adoption. Also, the marginal effects indicated that farmers
conservation practices. The coefficient of farming with positive perception are about 33 percent likely to
experience had a positive and significant sign. A plausible adopt. This result is in agreement with those reported by
explanation  to  this  result  is  that  farmers  with  many Ullah et al. [30] who posited that farmers’ perception
years  of  farming  experience   are   more   likely    to    be about of organic farming plays an important role in their
aware of the negative impact of conventional farming, adoption.
which resulted in changes in planting dates due to
weather (climate change), hence, are most likely to adopt CONCLUSION
organic farming due to perceived environmental stability.
This is in line with the  findings  of  Amusa,  et  al.,  [34], The  findings  of  this  study  showed   that   (38 %),
who had a positive relationship between farming of  the  farmers  were  within   the   economically   age
experience and adoption of soil conservation practices in bracket of 41-50 years. Majority (82 %) of them were male,
Ekiti State, Nigeria. with mean household size and farming experience of 12

Educational level showed a positive and significant people and 13 years, respectively. Moreover, the chances
sign, perhaps highly educated farmers will be more of urban vegetable farmers adopting organic agriculture
informed on the health benefits of organic agriculture and will increase with their level of education, years of
will more likely adopt. The results are in agreement with experience in farming and their income. Also, male headed
those reported by FAO [35], which showed a positive households had positive perception on organic farming
relationship between education and adoption of organic and were more likely to adopt. However, the chances of
agriculture. Gender coefficient was positively related to not   adopting   organic   agriculture   increases   with
the probability of adoption of organic farming. This is farmers having larger farms and bigger household sizes.
particularly true in a traditional African set-up, where key Also, older farmers were less likely to adopt organic
decisions in the households are made by men. Also, agriculture.    It    is    hoped   that   these   factors   will
women have limited control over land and property rights help guide government agencies, research institutions,
in sub-Saharan Africa. This corroborates the findings of urban   planners   and    policy    makers   to   develop
Farnworth et al. [36] that women only have rights to use policies that will guide urban farmers while creating
and access land through men, especially in customary awareness   on   the   benefits    of   organic   farming.
land tenure system. In addition, male-headed households Also, urban vegetable farmers should be encouraged to
are more likely to get information about innovations and join  cooperative     organizations     as      this    could
undertake risky businesses than female headed help in the achievement of sustainable development
households [37]. goals.
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