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Abstract

Africa has found it compelling to focus on
innovations and policy targeted at increased use of
modern input to improve productivity. In tandem
with this, Federal Government of Nigeria in 2015
established the Anchor Borrowers Programme
(ABP).The study therefore assesses the awareness
and adoption of Anchor Borrowers Programme
(ABP) among rice farmers. Primary data was
obtained from a total of 240 respondents with the
aid of a well-structured questionnaire using a multi-
stage sampling procedure. The data was analyzed
using descriptive statistics and probit regression
model. The results revealed that about only 40% of
the respondents were aware of ABP. The result of the
probit model also revealed that access to credit,
engagement in off-farm work, membership of
cooperative society were critical to adoption of ABP.
Particularly, the study revealed that rice farmers’
awareness of ABP significantly determines ABP
adoption. Furthermore, rice farmers who engage in
off-farm work were more likely of adopt ABP. Years
of farm experience also had a negative relationship
with ABP adoption , and could imply that rice
farmers with several years of farming experience are
risk averse, and may instead settle for their
conventional means of rice production. The study
recommends that calculated efforts should be made
to communicate Government programs to rural
areas where majority of the farmers are domiciled,
so as to increase the awareness on the Program. This
is so because, findings from the study revealed that
majority of rice farmers in the study area were
unaware of the Anchor Borrowers Program. In
addition to this, adoption of this program has been
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revealed to hinge on the level of Awareness on ABP
by rice farmers.
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1.INTRODUCTION

It has become more imperative for policy makers in
Africa to focus more on policies targeted at ensuring
increased use of modern inputs in Africa’s Agriculture
(1TMegan and Barett, 2016). Its use has been established
to be fundamental to modern agriculture in developed
countries, and also a catalyst to the green revolution
that swept through Asia and Latin America during
the'60s and ‘70s [2]. This of course has resulted in several
declarations such as the Abuja Declaration, Malabo
Declaration, under the Comprehensive Africa
Agriculture Development Programme (CAADP) [1]

Following this, Governments are increasingly reinstating
agricultural input subsidy to promote access to input,
and arising from this, they are enjoying success relatively
to what was obtainable in several decades past [3] In one
of the several attempts to achieve this, like many sub
Saharan African Governments, Nigeria's government in
2012 implemented Growth Enhancement Support
Scheme (GES) which is targeted at massively providing
input to make fertilizer and improved seed accessible to
smallholders [4, 5]. What set this program aside from
previous program is the involvement of private agro-
dealers to procure and distribute subsidized fertilizer
and improved seeds leveraging on technology-the e-
voucher [6].

GES programme is effective in improving productivity
and welfare outcomes of beneficiary smallholders [7]. In
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order to further improve access and availability of
inputs, Federal Government of Nigeria has established
the Anchor Borrowers Programme (ABP). The
programme established through Nigeria's apex Bank-
the Central Bank of Nigeria (CBN), as part of a more
encompassing economic reforms was to be
implemented broadly to create a linkage between
anchor companies involved in the processing and small
holder farmers (SHFs) of the required key agricultural
commodities[8]. The programme impetus is however
also the provision of farm inputs in kind and cash (for
farm labour) to small holder farmers. This is to stabilize
inputs supply to agro industries, by boosting production
of specific commodity of interest. This will also address
the country’s negative balance of payments on food [8].
With this broad objective of the programme, small
holder farmers are expected through the programme to
transit from being a subsistence farmer to commercial
farmer. This, the CBN is not oblivion of, hence the need
to thrust the Private sector into the implementation of
the Programme [8]

In principle, the programme targeted smallholder
farmers who are producers of various agricultural
commodities across the country to include (Rice, Maize,
Wheat, Cotton, Roots and Tubers, Sugarcane, Tree crops
etc as its beneficiary of input-loan[8]. Nevertheless, Rice
production appeared to have enjoyed the highest
attention of this programme, with about 80% of the fund
going into rice production, and have so far utilized 40
billion naira out of the 220 billion naira allocated for
Micro Small and Medium Scale (MSMEs) Development
fund[8]. The modus operandi is for these farmers to be
in groups/cooperative(s) of between 5 and 20 for ease
of administration, they are given inputs loan in kind for
Seeds and Fertilizers, and Cash for Labour. For
effectiveness, the program is not left only to the hands
of the Government of Nigeria, it is largely driven and
coordinated by Private Sector, mainly among Private
financial  institutions  (Deposit Money  Banks,
Development Finance Institutions, Microfinance Banks),
The Anchor, which are private large-scale integrated
processors, who have been in agreement to off-take the
produce at the agreed prices or as may be reviewed, and
lastly the Input suppliers [8].

Rice as a crop has received widespread attention from
International, regional bodies and national bodies due
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to its importance [9]. It is a critical staple food in Nigeria.
It's estimated per capita consumption of rice per month
has been put at about 24.8 kg[11]. Very significant
proportions of the Nigerian population depend on rice
for their dietary needs. Rice is grown in all the States of
the federation and Federal Capital Territory though
production varies from State to State and the prevalent
types of rice production systems in Nigeria also varies.
The various production systems include rainfed upland,
rainfed lowland, irrigated lowland, deep water floating
and mangrove swamp [12]. Nigeria currently ranks
highest as the largest producer and consumer of rice in
West Africa [13,14]. Nigeria meets it demand deficit
through importation of rice from other countries [16, 17,
18, 19]. With the innovation of thrusting the private
sector in driving the Anchor Borrowers programme, it is
expected that smallholder farmers will achieve their
transition from peasantry to commercial levels. While
this Anchor Borrower program is ongoing, given the so
much potential and hopes it carries, it is however also
important to see how well the targeted farmers have
adopted it, as it is on this basis its stated objectives could
be measured.

Several studies have been carried out on agricultural
technology adoption in developing countries. [20, 21]
carried out detailed survey of agricultural innovation
adoption in developing countries and found that farm
size, risk, human capital, availability of labour, access to
credit and land tenure systems were most critical factors
determining farmers’ innovation adoption decisions.
Introduction of new technology increases productivity.
The decision of whether or not to adopt a new
technology or innovation hinges upon a careful
evaluation of a large number of technical, institutional
and socio-economic factors. The adoption of ABP like
any innovation is expected to grow slowly and gradually
in the beginning, and then have a period of rapid growth
that will taper off and become stable and eventually
decline [22]. According to [23] individual innovativeness
theory is based on who adopts the innovation and when,
and therefore there would be various determinants of
adoption of ABP at the individual level, while there
would also be a variety of external or social conditions.
These include; the form of the decision which could
either be collectively, individually, or by a central
authority, the communication channels through which
information about an innovation is acquired whether
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mass media or interpersonal, and the nature of the social
system in which the potential adopters are embedded,
its norms, and the degree of interconnectedness. It is
against this backdrop; the importance, objectives and
the hope the ABP carries that its awareness and the
determinants be assessed among rice farmers in the
study area.

2.METHODOLOGY
2.1. study area

This study was carried out in Kaduna State, Nigeria. The
state is a Northern of Nigeria's state and bordered by
the states of Zamfara, Katsina, and Kano to the north;
Bauchi and Plateau to the east; Nassawara to the south;
Niger to the west, and Abuja Federal Capital Territory
also borders Kaduna state to the southwest .It has an
area of 46,053 km, with a population of 6,113,503 and
23 Local Government areas [24]. The state lies between
latitude 10°21' north of the equator and 7°45" East
prime meridian. The vegetation of the state is tropical
grassland in Southern Kaduna while much of the rest
falls within the guinea savanna, characterized by
scattered short trees, shrubs and grasses. The soil is
mostly loamy and sandy, with substantial amount of clay
also found. Its climate favors the cultivation of notable
food crops like rice, maize, millet, wheat, soybean
cowpea, tomatoes, pepper, etc, and thus an agrarian
[25]. The state has averagely high temperature which
ranges between 21 to 29°C and high relative humidity
with two distinct seasons. The rainy season lasts from
April/May to September/October and the dry season
lasts from the rest of the year October/November till
April/May [25]

2.2. Sampling Technique and Data Collection

A multistage sampling procedure was employed in
selecting the respondents used for this study. The first
stage is the purposive selection of Five (5) Local
Governments out of the twenty three Local Government
Areas of the state. The choice of these local
governments is based on its predominant and massive
production of rice. In the second stage, three
communities in the Local Government were randomly
selected while the third stage random selection of rice
farmers were carried out proportionate to size of the
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Local Government. This was based on National
Population Commission Population census [24]. In total,
a sample of 240 respondents was used for the study.

2.3. Types and sources of data

Primary data used in this study was obtained in a cross-
sectional survey of rural households-rice farmers in the
study area. Structured questionnaires was deployed to
obtain information on socioeconomic and demographic
characteristics such as household size, level of
education, age of household heads, farm size, inputs
received, average yield in tons/ hectare, distance to
inputs dealers, input and output market prices etc.

2.4. Analytical Framework

The study evaluated the awareness of Anchor Borrowers
Program using descriptive statistics and determinants of
its adoption using Probit regression model.

Probit regression model has been widely utilized to
evaluate the functional association among the
probability of adoption and its determining variables.
This variables may include; education, farm size, land
ownership and other socio-cultural factors. With a
binary econometric model like probit model, a more
specific analysis of farmers’ adoption of new technology
could be ascertained [26, 27, 28]. This type of analysis
provides more detailed information on the
characteristics of the farmers who tend to adopt a
specific innovation. The probit regression model is
preferred for its good properties assumption of normal
distribution [29].

The probit model makes the assumption that while Yi
only takes the values of 0 and 1 for the dependent
variable there is still a latent, unobserved continuous
variable Yi* that determines the value of Yi [30 ]. The
probit model assumes variable Yi as binary with only two
possible outcomes (1 for adoption and 0 for non-
adoption). It also Consider also a vector of explanatory
variables xi which explains Yi. Then the probit model
takes the form:
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where Pr denotes probability, Yi is the binary choice
variable representing adoption and @ is the cumulative
distribution function (CDF) of the standard normal
distribution. B is a vector of unknown parameters. It is
assumed that the latent variable Y* can be specified as
follows:

Yi* = B0+ Y7_, fnXni + gi----------------- (2)

Vi={g ifYi">0-————————- 3)

where xi represents a vector of explanatory variables, ui
is a random disturbance term, N is the total sample size,
and B is a vector of unknown parameters to be
estimated by the method of maximum likelihood. Due
to the non-linearity of the probit model, the parameters
are not necessarily the marginal effects of the various
independent variables.The marginal effects of the
coefficients are more informative and useful for policy
decision-making. To estimate the marginal effect, we
differentiate equation (1) with respect to xi [31 14]:

dyi
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where @ represents the probability density function of
the standard normal distribution. The empirical
specification of the probit model for the study is given
as follows:

yi = B0+ Y2_, fnXni + Vi--------------- (5)

Where Yi = adoption of Anchor Borrowers Programme
(ABP) (=1 if rice farmer adopted ABP, O otherwise); x1
=age; x2 = ABP awareness; (=1 if rice farmer is aware of
ABP, 0 otherwise)x3 = Marital status; (=1 if rice farmer is
married, 0 otherwise) x4 = Access to credit; (=1 if rice
farmer had access to credit, 0 otherwise) x5 =
engagement in off-farm work; (=1 if rice farmers
engaged in off-farm work, O otherwise) x6 =own land
(=1 if farmer own land, 0 otherwise); x7= farm size;
membership of cooperative society (=1 if rice farmer
belong to a cooperative society, 0 otherwise); x8 =
Numbers of years lived in the community; x9 =Expected
market price of rice; x10= membership of savings and
credit group (1 if farmer belong to savings and credit
group, 0 otherwise); x11= Years of farm experience The
choice of variables in the model was based on intuition
and literature [32, 33]. The definition and expected signs
of the variables used in the probit model are given in
Table 1.

I s
= = $(B'xDB
i C))
Table 1. Table of A-priori expectations

Variable Description Expected Sign
Adoption of ABP
Age Age of rice farmer in years +/-
ABP awareness Dummy: 1 if rice farmer is aware; 0 | +

otherwise
Marital Status Dummy: 1 if rice farmer is married; 0 | +/-

otherwise
Access to Credit Dummy: 1 if rice farmer has access to | +/-

credit; 0 otherwise
Eng in Off farm work Dummy: 1 if rice farmer engaged in | +/-

off farm work 0 otherwise
Own Land Dummy: 1 if rice farmer own land; 0 | +/-

otherwise
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Farm Size

Farm size of Rice farmers +

Membership of Cooperative

Dummy: 1 if rice farmers belong to a | +
cooperative; 0 otherwise

Years lived in Community Number of vyears
community by rice farmers

lived in the | +

Expected Market price

Expected Market price of rice +

Membership of Savings
and Credit group

Dummy: 1 if rice farmers belong to a | +
cooperative; 0 otherwise

Years of farm experience

farmers

Years of farm experience of rice | +/-

The decisions by many researchers with respect to the
sign of many of the explanatory variables explaining
adoption process still largely differ. Hence, there still
remains no consensus as to the signs the variables
should take. This variation could be as a result of
methodological differences. Also, empirical results
across different geographical regions are likely to show
some variations.

Age is considered a very important variable which
influences household and farm decisions and is widely
used as a variable in adoption studies. Previous studies
have shown that young people are more likely take risks
when presented with any innovation, thus pose more
chances of being adopters [34, 35]. Nonetheless, studies
such as [36] found out that age had a positive
association with technologies such as fertilizer by cocoa
farmers in Ghana. Other studies such as corroborates...
As a result of this, the sign of the variable in this study
could be considered to be indeterminate.

Awareness of the programme itself i.e the Anchor
Borrowers Program is expected to have a positive
relationship with its adoption. Awareness of the
program is prequisite to its adoption, hence rice farmers
who are first aware of this programme are more likely to
adopt it. Having being aware of the program, with the
benefits that are associated with it, such farmers may be
motivated to adopt the programme to further enhance
their production. On the other hand, other farmers may
consider the benefits not enough to guarantee them a
good yield. Hence the influence of the variable is
indeterminate.
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It has been shown that farm size has a positive influence
on farmers’ adoption of farm technologies [37-39 26-
28]. [40 29] established that the positive relationship of
farm size on adoption may be attributed to economies
of scale effects.

Ownership of land is expected to have a positive
relationship with adoption of ABP. Rice farmers who
own their farm land is likely to make long term
commitment and thus adopt ABP.

Engagement in off-farm work activities are sources of
additional income which may encourage or discourage
investment in new technologies

Membership of cooperative society facilitates exchange
of information which may positively or negatively
influence adoption of innovations. Bulk of the farmers
being literate presents avenue to interact and generate
new ideas to changing conditions in rice production.
This is in line with the findings of [41]

Number of years lived in the community affects the
probability of becoming aware of the

ABP [7] . Farmers who have spent many years in the
community are more likely to adopt ABP, and thus
expected to have a positive relationship.

Farmers' expectant of a satisfactory market price of rice
in the cropping season can aid adoption of agricultural
technology. Farmers who predict a better market price
for their farm produce may be more willing to invest in
production technologies and hence are more likely to
adopt it.

Membership of savings and credit group can also
facilitate adoption through information share among
members of the group.
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Years of farm experience can influence how risk averse a
farmer can be, and instead fails to adopt a technology.

3.SUMMARY DESCRIPTION OF VARIABLES

Table 2 showed the summary statistics of variables used
in this study based on awareness of ABP. The
distribution shows rice farmers who are aware of ABP
are older in age. This set of rice farmers has a mean of
41.22 years, while those who were unaware are 41.16
years. Rice farmers who were aware of ABP and those
who were unaware also have an average household size
of 9.79 and 9.64 persons respectively approximating 10
persons per household. Both groups of rice farmers (i.e
those that were aware and those unaware) spent an
average of 9 years in school. In addition, rice farmers
who were aware had a mean farm size of 1.86 ha while
those who were unaware had 1.77ha. Further to this,
mean years of farming experience of rice farmers who
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were aware of ABP is 19.02 years, whereas those who
were unaware is 17.18 years. Thus implying that rice
farmers who were aware of ABP had more years of
farming experience. Mean value of primary occupation
of those who were ware of ABP is 0.99, and those who
were unaware are 0.89. Rice farmers who is aware of ABP
had a mean value of access to credit of 0.67, and at the
other hand, those who were not aware is 0.46, which
could indicate that rice farmers who were aware
relatively had more access to credit. Membership of
cooperative society and adoption of ABP had a mean
value of 0.813 and 0.73 for those who are aware of ABP
respectively, and those who were not aware had a mean
value of 0.208 each respectively, which are suggestive
that rice farmers who belong to a cooperative society
were more aware of ABP and those who were aware of
ABP, tend to adopt ABP.

Table 2: Description of selected variables

Variables ABP aware (N=96) NABP aware(N=144)
Mean SD Mean SD

Age 41.22 12.49 41.16 13.26
Sex 0.99 0.12 0.98 0.17
Male (=1; 0 otherwise)
Household size 9.79 7.08 9.64 6.96
Farm size 1.859 0.742 1.772 0.859
Years of education 9.08 4.229 9.00 5.503
Primary Occupation 0.99 0.12 0.89 0.32
Farming (=1;0 otherwise)
Years of Farming exp 19.02 10.69 17.18 11.38
Access to credit 0.67 0.199 0.46 0.17
Yes (=1; 0 otherwise)
Membership of cooperative 0.813 0.392 0.208 0.408
Yes (=1; 0 otherwise)
ABP adoption 0.73 0.447 .0208 0.143
Yes (=1; 0 otherwise)

Source: Field Survey, 2018
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Table 3 below presents the results of the probit
regression model used to investigate the determinants
of adoption of Anchor Borrowers Program (ABP) among
rice farmers in the study area. The decision of a rice
farmer to either adopts ABP or not is the dependent
variable. About 13 explanatory variables were
considered to be explaining rice farmers’' decision to
adopt ABP, and from which a sizeable number were
statistically significant at various levels. The marginal
effect of the estimates was equally explained along with
the coefficient in this section as seen on the same table.
While the coefficients can be used to provide insight as
to the direction of the explanatory variable, the marginal
effects further showed to what extent these explanatory
variables determines the adoption of ABP.

The Wald chi-square value of 133.18 with a p-value of
0.0000 reveals that the Probit model as a whole is
statistically significant.

The table shows that awareness of the Anchor Borrowers
Program (ABP) significantly influences the adoption of
ABP among rice farmers in the study area and is
statistically significant at 1%. The coefficient of ABP
awareness is positive, and therefore implies that
adoption of ABP among rice farmers in the study area
increases with the awareness of the program. The
indication of this is that, rice farmers who are aware of
the program are more likely to adopt the ABP. Further
to this, the marginal effect estimate of the model does
show that the awareness of ABP increases the likelihood
of adopting ABP by 66.7%. Based on the marginal effect
estimates of the awareness of ABP and its consistency
with the direction of causality, as well as having the
highest estimate among the explanatory variable, it
could be agreed that awareness of ABP holds the key to
its adoption among rice farmers in the study area. [42]
also found out that information is important to adoption
of agricultural technologies. A farmer is likely to adopt
agricultural Technology if he is aware of it.

Further to this, access to credit has positive and
statistically significant relationship at 1% level of
significance with adoption of ABP. Both its coefficient
and the marginal effects estimates of the variable is not
in contrary with a-priori expectation, implying that
access to credit increases the likelihood of adoption of
ABP. With marginal effect estimates of 0.243, access to
credit increases the likelihood of adoption of ABP by
24.3%. This without any doubt implies that access to
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credit contributes in a sizeable manner to the adoption
of ABP. The reason for this may not be far-fetched, since
despites the innovation ushered in to the program to
ensure affordability and accessibility of inputs to small
holder farmers, the program is also structured as a credit
program, since farmers pay for these inputs at a future
date with proceeds from their farm outputs. Similarly,
[43] also reported that access to credit significantly
influence adoption of Maize technologies.

Engagement in off farm work has a positive effect on
adoption of ABP, and it is statistically significant at 5%.
The significant level and the direction of Engagement
are admissible, implying that the likelihood of adopting
ABP significantly increases with rice farmers’
engagement in other work apart from farming.
However, their marginal effect of the estimate is only
statistically at 10% level of significant, as against the
coefficient which is statistically at 5% level. The marginal
effect of the estimates shows that engagement in off-
farm work increases the likelihood of ABP adoption by
13.7%.

Of the two membership of Association (i.e membership
of cooperative society and membership of Savings and
Credit group) considered in the model to explain
adoption of ABP, only being a member of cooperative
society statistically influences adoption of ABP. It has a
positive relationship with adoption and statistically
significant at 5% level. More specifically, the marginal
effect estimates show that a rice farmers’ decision to be
a member of cooperative society increases the
likelihood of ABP adoption by 20.7%. This could be
adjudged to flow of information that is always
associated with membership of associations that
address mutual interest. This is consistent with findings
of [44] who also found out that membership of a
cooperative society influences an individual farmer's
decision in farm technologies adoption. [45] also
established that a farmer's decision to adopt a new
technology hinges upon the adoption decision of other
farmers in their social group, and in particular in the
context of agricultural innovations, farmers share
information and learn from each other. Individual
farmers are expected to be more likely to adopt when
they know many other adopters.

In terms of farm experience of rice farmers, it has a
negative relationship with adoption of ABP, and
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statistically significant at 10% level of significance. The
implication of this is that as a rice farmer years of farm
experience increases, he is less likely to adopt ABP. The
marginal effect estimate of Years of farm experience is
also negative. It is estimated at -0.007 and statistically
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significant at 10% level. This thus implies that Years of
farm experience deccreases the likelihood of adoption
of ABP by a paltry 0.7

Table 3: Determinants of adoption of Anchor Borrowers Program

Robust
Adoption of ABP Coefficient. Std. Err. Marginal effect Std. Err.
Age -0.021 0.023 -0.006 0.007
ABP awareness 2.335%** 0.316 0.667*** 0.067
Marital Status -0.846 0.543 -0.231 0.141
Access to credit 0.860** 0.378 0.243** 0.111
Eng in Off farm work 0.494** 0.229 0.137* 0.074
Own Land -0.131 0.251 -0.036 0.070
Farm size -0.138 0.126 -0.038 0.034
Membership of Cooperative 0.734** 0.380 0.207** 0.106
Years lived in Community 0.031 0.023 0.008 0.007
Expected market rice price 0.00008 0.0001 0.00002 0.00004
Membership of Savings &Credit  0.129 0.268 0.00002 0.00004
Years of farm experience -0.024* 0.0129 -0.007* 0.003
Constant -1.407 1.599

Log pseudolikelihood = -45.917045 Pseudo R2 = 0.7045 Wald chi2(12) = 133.18 Prob > chi2 = 0.0000

4.CONCLUSION AND POLICY RECOMMENDATIONS

The study employed a descriptive statistics and probit
model to assess the awareness and determinants of ABP
adoption by rice farmers respectively. The study
revealed that about 96 rice farmers which accounts for
only 40% of the respondents were aware of ABP, while
the remaining 60% were unaware. The study revealed
that access to credit, engagement in off-farm work,
membership of cooperative society were critical to
adoption of ABP. Particularly, the study revealed that
rice farmers’ awareness of ABP significantly determines
ABP adoption. The implications of the findings are that
access to credit and adoption of ABP had a positive
association and thus efforts should be made to sustain
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and improve on the access to credit features of the
program.

Furthermore, rice farmers who engage in off-farm work
were more likely of adopt ABP. Rice farmers who belong
to cooperative society are also more likely to adopt ABP,
which may be associated with exchange of information
which always gain prominence among cooperative
society. Years of farm experience also had a negative
relationship with ABP adoption , and the reason could
be that rice farmers with several years of farming
experience are risk averse, and may instead settle for
their conventional means of rice production. Efforts to

Based on the findings, the study recommends that
policy calculated efforts should be made to
communicate Government programs to rural areas
where majority of the farmers are domiciled, so as to
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