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ABSTRACT

Smallholder farmers in rural Nigeria are usually confronted with agricultural risks which necessitate
livelihood diversification. This study was conducted to determine risk management strategies and
household income sources, and effects of farmers’ attributes on the agricultural risks’ sources and risk
coping strategies. The study examined rice production in Nigeria, with reference to Kebbi and Ebonyi
States where rice production is predominant. It utilized a multistage sampling procedure with sample
size of 63 rice farmers from Ebonyi State and 315 from Kebbi State. Multinomial logit was used to
analyze major factors determining the choice of risk management strategies adopted by the rice
farmers. Rice production in the two states is predominantly embraced by middle-aged farmers, with
mean ages of 43 and 42, respectively. Overall average household size was 9 people per household.
About 54.0% of rice farmers lack formal education, in Ebonyi State and 39.0% in Kebbi State. Male
genderism has marginal effect on market monitoring and evaluation risk mitigating strategies, with a
household increase of 0.2%, indicating a higher likelihood of adopting economic factor strategies.
Increasing rice farm size leads to a decrease in farmers' adoption of information and development
factor, social factor and market and monitoring evaluation mitigating strategies. All households, on
average, generate 75.4% of their total income from agriculture, with 25.0% receiving income from off-
farm sources. Farmers either grow only rice, having no other income sources, or may diversify into
some other categories. With age, rice farmers are more likely to engage in non-farm income activities
due to the capital- and labor-intensive nature of rice cultivation. Higher education levels increase the
probability of rice farmers adopting management strategy by 2.5%. The study found that socioeconom-
ic and institutional factors influence rice farmers' risk management strategies and income sources.
Most farmers rely on farming, suggestive the need for adult literacy programs and risk-mitigating strat-
egies.
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INTRODUCTION Development Goals (SDGs). Consequently,

The 2030 agenda of the United Nations investment in rural development and agricul-
hlghhghts the signiﬁcance of food ture is critical for ending global poverty and

and agriculture in achieving the Sustainable hunget, as well as ensuring sustainable devel-
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opment, especially in Africa (Kyire e al,
2023). The consequence of unanticipated
shocks and unpredicted natural problems in
agriculture drives farming households to-
ward alternative methods of income gener-
ation (Akintunde ez a/., 2022). According to
Cooke et al. (2016), the smallholder farmers
in rural Nigeria are confronted by imminent
agricultural risks which necessitate liveli-
hood diversification due to increasing cli-
matic factors such as erratic rainfall, rising
temperatures, overgrazing, and desertifica-
tion in the far north, among others. Liveli-
hood diversification is a way of mitigating
against risk from agricultural disasters or
shocks, compelling farming households to
engage in other income-generating activi-
ties. This is very important in the socioeco-
nomic life of the rural households
(Oladimeji ez al., 2019). Livelihood diversifi-
cation of rural farming households includes
other agricultural sectors and non-farm ac-
tivities such as artisans and civil services
(Oladimeii et al., 2015).

Nigeria exhibits notably accelerated growth
in rice consumption compared to its West
African counterparts, driven by rapid popu-
lation growth, heightened urbanization, and
prevailing preference for this staple prod-
uct. The annual rice demand in Nigeria has
been on the rise, increasing by 7.8%, while
supply has grown at a contrasting rate of
5.5%, resulting in a deficit demand-supply
gap of 2.3% (Obianefo ez al, 2022). Subse-
quently, the inability of farmers to achieve
the potential yield has been partly blamed
on the risks involved in rice production.
Like any form of farming, rice cultivation is
confronted with varying risks, ranging from
production, technical, financial, market and
price, political, and human or physical in-
duced risks such as socio-economic charac-
teristics (Pham ez a/., 2021).

It is pertinent to mention that increasing rice
production is needed to meet the supply-
demand deficit in Nigeria as its production
involves biological processes that are ex-
posed to widely varying and unpredictable
elements of nature, such as uncertainty in
biological processes related to weather, dis-
eases, and pests which cause yield variability.
The complex nature of weather and climate
as well as physical and environmental factors
make rice farming enterprise more difficult
to manage (Oladimeji ez al, 2019; Moham-
med et al., 2021; Yakubu & Oladele, 2021). In
the case of Nigeria, and more specifically
that of Ebonyi and Kebbi States, smallhold-
er farmers are particularly vulnerable to cer-
tain risks such as environmental, technologi-
cal, and financial risks. These include climate
variability, pest infestations, price fluctua-
tions, input cost volatility, institutional, yield,
and market risks, and the consequences of
these can be extreme, in some cases even
pushing resource-limited smallholders into
deeper poverty (Obianefo ez al, 2022; David
et al., 2024).

Rice production depends on optimum com-
bination of factors of production in order to
achieve remarkable yield. Researchers have
found that risks cause farmers to be less will-
ing to undertake activities and investments
that have higher expected outcomes, but car-
ry with them risks of failure (Magaji ¢f al,
2021). Farmers express their risk mitigation
in diverse ways, some of which are forward
pricing, diversification, insurance, coopera-
tive participation, market engagement, un-
precedented weather conditions, rigid behav-
jour of farmers for using improved agro-
nomic practices, and liability management, or
the combination (David ¢# al., 2024). Genet-
ally, these ways of risk mitigation have com-
manded substantial resources from farmers.

In Nigeria, however, there appears to be in-
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adequate information on what determines
and how farmers cope with agricultural risk
in order to avert their vulnerability to pov-
erty and food insecurity status. Knowing
how households respond to risks is of criti-
cal importance since it reveals what the
households can do to help themselves in
these circumstances. Kebbi State is charac-
terized by a semi-arid climate with irrigation
-dependent rice farming (ACReSAL, 2024)
while Ebonyi State has a humid climate
with predominantly rain-fed rice cultivation
(Ibeje & Ekeleme, 2020). These differences
influence the risks faced by farmers and
their corresponding mitigation strategies.

Understanding the factors that drive farm-
ers' strategy selection is crucial for develop-
ing targeted policies and interventions to
enhance resilience and sustainability in rice
farming. Existing studies on agricultural risk
management in Nigeria viz: Pham ef 4l
(2021), Obianefo ¢f al. (2022), and David ez
al. (2024), adopted a broad perspective, fail-
ing to account for regional variations in risk
exposure and response mechanisms. This
gap in knowledge hinders the formulation
of state-specific policies that can effectively
support farmers in mitigating risks. Also,
there is limited empirical evidence on the
specific risk management strategies adopted
by rice farmers in these states and the key
determinants influencing their choices. This
raises the research questions:_what are the
determinants of risk management strategies
and households’ income sources among
Rice Farmers in Kebbi and Ebonyi States
of Nigeria?; What are the effects of farm-
ers’ attributes on the agricultural risks’
sources and risk coping strategies in Ebonyi
and Kebbi States?. By addressing these
gaps, the study will provide insights for pol-
icymakers, extension services, and stake-
holders to design more effective support

systems that enhance farmers' adaptive ca-
pacity and productivity in Nigeria.

METHODOLOGY

Description of study area

This study targeted Kebbi and Ebonyi States
in Nigeria. The duo is among the the
primary rice-producing states in the nation,
and these two states have similar
characteristics in the management strategies,
gender participation in rice production, land
degradation, and both upland and lowland
production.

Kebbi State is situated in the semi-arid
Sudano- Sahelian ecological zone and suffers
from a severe year-round lack of
precipitation (Singh, 1995). Nonetheless, the
state's southern region is located in the
northern Guinea Savannah Ecological Zone.
Rainfall in Kebbi State begins around April
and ends in October, with highest rain in
July and August. The annual rainfall ranges
from 500 to 850 mm, increasing both in
quantity and intensity within the State from
the north to the south (Singh, 1995).
Generally, the State is characterized by high
temperatures especially in the months of
March, April and May. The annual
temperature varies from 21 — 38 °C. The soil
type found in the state ranges from heavy
clay in the Fadama areas to sandy loam and
sandy soil in the upland areas [Kebbi
Agricultural and Rural Development
Authority (KARDA), 1992].

Ebonyi State is located in the southeast zone
of Nigeria; it is characterized by mean annu-
al rainfall range of 2250 in the south and
1500 mm in the northern part. Average an-
nual temperature is about 27 °C with relative
humidity of 85% (EBADP, 2012). The vege-
tation of the state is a mixture of savanna
and semi-tropical forest with agriculture as
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the mainstay of the economy. The underly-
ing parent materials consist of shales inter-
bedded with sand and limestone.

Sampling and sample size determina-
tion

A three stage sampling procedure was used
to obtain the sample size. First phase, three
Local Government Areas (LGAs) in Ebonyi
State were chosen randomly due to their
high rice farmers population in virtually all
the rural and peri-urban LGAs, while the
four main rice-producing LGAs in Kebbi
State were purposefully chosen as a result
of their dominance activities in rice enter-
prise. The LGAs selected from Kebbi State
were: Augie, Birnin Kebbi, Dandi, and Zuru
while in Ebonyi State: Abakaliki, Afikpo
and Ikwo LGAs were randomly selected. In
the second phase, a total of sixteen commu-
nities were randomly selected from the sev-
en LGAs through the card system. In the
third phase, power analysis software was
used to arrive at the accurate sample size of
63 rice farmers from Ebonyi State and 315
rice farmers from Kebbi State, based on an
allocation ratio of 1:5 due to the population
density of rice farmers in the study areas
with the actual power of 0.95 at two tails
test.

Yy = Vit Ay + 4000 + Agglig + Ay + 440,

Where, Yi1 = Economic factor = 1, Institutional and development factor = 2 Social factor = 3

and Market, monitoring and evaluation factor = 4 for factors determining the choice of risk

s T Aighis T A7 + A0 + &

Primary data for this study was obtained
with the aid of a structured questionnaire
administered and interview schedule by
trained enumerators. The enumerators con-
sisted of States’ Agricultural Development
Projects (ADPs) staff and Postgraduate stu-
dents. They were trained by the researcher
and assisted by some senior staff of the
ADPs at the ADPs’ headquarters in the two
States. Data, evolving information on the

2021 farming season, were collected in De-
cember 2021.

Multinomial Logit model

The multinomial Logit was used to analyze
major factors determining the choice of risk
management strategies adopted by the rice
farmers, and the effects of farmers' attitude
risk management strategies. The multinomial
Logit model (MNLM) is used for analyzing
unordered qualitative variables. It deals with
truly nominal and mutually exclusive catego-
ries as adopted by Umar ez al (2024). The
choice of the reference category is arbitrary
but should be theoretically motivated.

Multinomial logit Model used in the study is
specified explicitly as:

management strategies adopted by rice farmers.

¥;; = Rice only = 1, Rice and other agricultural income = 2 Rice and non agricultural income =

3 and Rice, other agricultural income non agricultural income =4

for
M1 — — — Nz _ : Niz _ : Mia _

= Sex (Male = 1, female = 0), = Farm size (ha), = Education (years), = Age
(years), s = Households size (number), e = Farming expetience (Years), 7~ Coopera-

tive, Membership (years) and 8 = Amount of credit obtained ™).
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RESULTS AND DISCUSSION

Socioeconomic and Institutional Char-
acteristics of the Rice Farmers

Mean age of the farmers were about 43
years for Kebbi and 42 years for Ebonyi
State (Table 1); implying that rice produc-
tion in the two states was embraced pre-
dominantly by middle-aged farmers. The
skewness is less than two in absolute value
(0.09), implying being symmetrical about its
mean. The kurtosis was -0.29, which exhib-
ited a high level of consistency in the age
of the farmers. Overall, about 94% of them
were males. This result is skewed towards
male folk, which is typical of male domi-
nance on the issue of gender parity or dis-

parity.

Overall average household size was 9 peo-
ple per household, with §D = 6.80, Skew-
ness = 1.35, and Kurtosis = 4.00. This is an
indication of labour availability that can be
used for different rice production opera-
tions. The kurtosis was 4, which exhibited a
high level of inconsistency in the household
size, implying that the household distribu-
tion is markedly not the same in both states
as the normal distribution in its tendency to
produce outliers. Over 54% of the total rice

farmers in Ebonyi State and 39% in Kebbi
State had no formal education. However, a
larger segment (61%) of the rice farmers in
Kebbi State had neither primary, secondary,
nor tertiary education. This implies that the
majority of the respondents in Kebbi State
had no form of formal education or anoth-
er, while their counterparts in Ebonyi State
had mainly adult education which is a non-
formal education.

The overall farming experience had an aver-
age of about 18 years, with SD = 9.96,
Skewness = 0.95, and Kurtosis = 1.27. This
implies an appreciable number of farming
experience, with a low level of variation in
the farming experience considering the value
of skewness and kurtosis.

The majority of the respondents, 94.00% in
Kebbi, and about 83.00% in Ebonyi States
had cooperatives membership. Overall,
about 89.00% of them belong to coopera-
tives. This implies that the majority of the
farmers belonged to cooperative societies. In
terms of years of cooperative membership,
majority of the respondents (56.00% in Eb-
onyi; 36.40% in Kebbi State), had their
membership within the range of 1-4 years.

Table 1: Summary of Socio-Economic Characteristics of Rice Farmers from Ebonyi

and
Variable Dominant range Kebbi State Ebonyi State
Gender Male (%) 93.02% Male  93.65% Male
Age 41-60 years 61.59% 76%
Mean 43 years 42 years
Formal education Non-formal 39.01% 54.01%
Household size 5 persons & above 98.33% 79.00%
Mean 11 5
Farm experience Mean 25 years 16 years
Membership of association  Yes 93.55 83.42
No 0.45 16.58

Source: Data analysis, 2024
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Factors Determining the Choice of Risk
Management Strategies Adopted by
Rice Farmers

The multinomial Logit model result was
statistically significant at 1% level as meas-
ured by the probability of the Wald chi-
squared estimate (Table 2). The marginal
effects were discussed and not the coeffi-
cients since they tell not just the direction
alone but also the actual probability and
magnitude of change that occurred to the
dependent variable as a result of changes in
the independent variables.

Sex: The multinomial Logit marginal effect
for males relative to females was -0.366
units lower for being in the market monitor-
ing and evaluation (MME) risk mitigating
strategies category relative to ‘“economic
factor only” given all other predictor varia-
bles in the model are held constant. This
implies that female rice farmers were more
likely to adopt the MME of risk-mitigating
strategy compared to their male counter-
parts. This is because self-employment ac-
tivities such as petty trading make up a sig-
nificant proportion of non-farm activities
in the study area and women usually domi-
nate these activities. Male farmers are rather
likely to be involved in agricultural-related
activities as their diversification strategy and
also have the advantage of social support as
the production favours male folks over their
counterparts. This assertion is confirmed by
the fact that males were rather 19.7% and
4.1% more likely to take up economic and
social factor strategies, respectively than
their female counterparts. This finding cor-
roborates the report of Akrasi ez al. (2020)
that females are more likely to be involved
in non-farm activities than males.

Farm size of rice farm: As rice farm size
increases, a respondent is less likely to add

other risk management strategies infor-
mation and social development (IDF), Social
factor (SF), and MME strategies because rice
cultivation in itself is both capital and labour
-intensive. Increasing rice farm size means an
upsurge in both labour and capital commit-
ments for the rice farm which the farmer
would have needed if he/she were to go into
other management strategies. This implies
that with a unit increase in farm size for rice
production, farmers were 0.8, 2.1, and 11.5
units less likely to adopt IDF, SEF, and MME
mitigating strategies, respectively. This find-
ing is in line with the report of Teshome and
Edriss (2013), who opined that participation
in risk-mitigating strategies decreased with an
increase in farm size among smallholder
farmers. The result, however, showed that an
increase in rice farm size increased the prob-
ability that the rice farmer would adopt eco-
nomic factor strategies by cultivating other
crops and/or rearing animals (EF strategy)
by 10.5%. It is relatively easier for the typical
rice farmer to go into a crop diversification
strategy (which constitutes EF) than to com-
bine other strategies (IDF, SE, and MME
strategies). Idowu ef al. (2014), reported simi-
lar findings of a marginal increase in crop
diversification with an increase in farm size.

Education: Education facilitates the adop-
tion of modern technologies and improved
farm practices. Notably, formal education is
an essential tool for the adoption of modern
production technologies and effective com-
munication systems that encourage an in-
crease in the productivity of any agricultural
venture. This implies that an increase in the
educational level of rice farmers in the study
area increases by 2.5% the probability of rice
farmers adopting the risk-mitigating strategy
in contrast to the adoption choice of IDE
SE, and MME risk management strategies.
Education of rice farmers was rather likely
to reduce the chances that a farmer would
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choose IDE, SF, and MME risk manage-
ment strategies by 36.4, 20.9, and 0.2%, re-
spectively. This also agrees with the findings
of Yesuf and Bluffstone (2007), and
Kuwornu ef al. (2011), where it was ob-
served that the level of education greatly
increases the probability of adopting a par-
ticular technology and coping strategies

(Table 2).

Household size: Household size detet-
mines the extent of rice farmers’ risk man-
agement strategy. With a unit increase in the
household, the likelihood that the rice
farmer will adopt an EF mitigating strategy
will increase by 0.2% (Table 2). This obser-
vation is so because large household sizes
connote the availability of labour as well as
additional responsibility by participating in
motre economic factors which will lead to
an increase in his income. This confirms the

argument by Asfaw ¢f a/. (2015), in rural Ma-
lawi that larger household is associated with
income diversification. On the contrary,
household size had an inverse effect on the
choice of IDF and SF risk management
strategies. A unit increase in rice farm house-
holds decreased the probability of the rice
farmer choosing IDF and SF risk manage-
ment strategies by 1.8 and 0.8%, respectively.
This might be because compared to smaller
households, large households are likely to be
made up of many management strategies
that would help to accomplish different miti-
gating strategies for the household. The fact
that overall mitigating strategy needs of larg-
er households would be a shared burden
among the members of the households. This
is in line with Ahmed (2012), who reported
in Borno State of Nigeria where household
size was inversely related to income diversifi-
cation.

Table 2: Factors Determining the Choice of Risk Management Strategies Adopted
by Pooled Rice Farmers from Ebonyi and Kebbi States, Nigeria

Variable EF IDF SF MME

ME SE ME SE ME SE ME SE
Sex 0.197kk 0.028  0.0021 0.307  0.041™ 0255 -0.366"* 0.635
Farm size 0.105%kk 0.013  -0.008* 0.130  -0.021*  0.828  -0.115** 2.926
Education 0.025%* 0.010  -0.364 3.655  0.209 -1.593  0.002 0.083
Age 0.012% 0.001  0.082* 1.795  0.113* 1.538  0.010"*  0.092
Household size 0.002* 0.002  -0.018™ 2446  -0.008*  -2.375 0.116 -0.672
Farming experience -0.003 0.001  -0.002 1.944  0.070 -1.829  -0.082 0.902
Membership -0.002 0.002  0.000 0.595  0.000 0.983  0.003 -1.656
Credit 0.156 0.149  -0.094* 2111  -0.006" 1911 -0.103**  -1.914
Constant 0.219 0.009  0.239 2111 0.192 2.129  0.000 0.819
No. of observations 377
P- likelihood -181.241
Wald chi? (348) 156.912
Log Prob > chi2  0.0000
Pseudo R2 0.48

Credit: Credit accessibility would compel a rice farmer into an economic factor portfolio (EF)
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Consequently, access to rice farm credit was
likely to lead to a 15.6% increase in the
probability that a farmer will choose the EF
risk mitigating strategy in contrast to IDE,
SE, and MME risk management strategies.
Access to rice farm credit was rather likely
to reduce the chances that a farmer would
choose IDE, SF, and MME risk manage-
ment strategies by 9.4, 0.6, and 10.3%, re-
spectively. This ties in with the findings of
Asfaw et al. (2015), and Ahmed (2012), who
both reported credit access to have a nega-
tive influence on the decision to diversify
income. This is because the credit the farm-
ers received was specifically meant for their
rice farm hence it led to intensification of
the rice farming rather than diversification.

Effect of Farmers Attributes on House-
holds’ Income Sources:

Average annual income: All households de-
rived income from Agriculture, with an aver-
age of 75.40% of the total household in-
come (Table 3). Crop production, which is
mainly subsistent in nature is the most single
source of income, providing about 43.80%
of total income. Almost 28.00% of the
household derived their income from live-
stock enterprises. About 25.00% of the
household teceive income from off-farm
sources. This corroborates the studies of
Abdulrahman e a/. (2016), Oladimeji ez a/.
(2019), and Babatunde ez 4/ (2010), that in-
come obtained from agricultural sector is
greater than off-farm sector.

Table 3: Average Annual Income Obtained from Different Sources of Rice
Farmers Pooled across Ebonyi and Kebbi States Nigeria

Income Sources Income Percent
Crops 1,715,701.0 43.8
Rice 868,250.9 22.2
Other crops 847,450.4 21.6
Livestock 1,093,333.0 27.9
Fishery 142,857.1 3.6
Total Agriculture 2,951,892.0 75.4
Off-farm labour 221,233.3 5.7
Self-employment 222,396.9 5.7
Public services 299,381.0 7.6
Migration & others (Okada,

Pension and Remittance) 220,000.0 5.6
Sub-total 963,011.2 24.6
Ground Total 3,914,903.0 100.0

Source: Data analysis, 2024
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Multinomial Logit Results of the Effect
of Farmers’ Attributes on Households’
Income Sources among Pooled Rice
Farmers from Ebonyi and Kebbi States,
Nigeria

The outcome variable of interest, whether
or not one diversifies, is categorical in na-
ture (Table 4). This is due to the fact that a
farmer may either be growing only rice and
therefore has no other source of income
aside from the rice farm (no diversification)
and thus be classified into “Rice only cate-
gory” (R strategy) or may diversify and
hence be classified into any of the other
three categories of diversification; “rice plus
other agricultural incomes” (RA), “rice plus
non-agricultural income sources” (RN) and
“rice plus other agricultural plus non-
agricultural incomes” (RAN). “The Rice
income only” (no diversification) group was
selected as the base category for the multi-
nomial logit to determine the effect of
farmers attributes on households’ income
sources of rice farmers so that all other
choices of diversification strategies were
compared to this group.

The entire model was statistically significant
at a 1% significance level as measured by
the probability of the Wald chi-squared esti-
mate. The marginal effects (ME) were dis-
cussed and not the coefficients since ME
shows both the direction alone and the ac-
tual probability/magnitude of change that
will occur to the dependent variable as a
result of changes in the independent varia-
bles.

Sex: The multinomial logit for males rela-
tive to females was 0.383 units lower for
being in the RN diversification category
relative to “rice only” given all other predic-
tor variables in the model are held constant.
This implies that female rice farmers were

more likely to adopt the RN diversification
strategy compared to their male counter-
parts. This is because self-employment activi-
ties such as petty trading make up a signifi-
cant proportion of non-farm activities in the
study area and women usually dominate this.
Male farmers are rather likely to be involved
in agricultural-related activities as their diver-
sification strategy. This assertion is con-
firmed by the fact that males were rather
45.7% more likely to take up RA and R strat-
egy only for their rice farming (that is adopt
RA/R diversification strategy) than their fe-
male counterparts. The fact that males have
more farmland than females in the study ar-
ea makes it easier for them to go into the
cultivation of other crops (usually on differ-
ent pieces of land), classified in this study as
‘RA income strategy’. This finding corrobo-
rates that of Hjelm and Dasori (2012), who
also reported that females are more likely to
be involved in non-farm activities than
males.

Size of rice farm: As rice farm size increas-
es, a respondent was less likely to add on
other non-farm income activities (RN and
RAN strategies) because rice cultivation in
itself is both capital and labour intensive.
Specifically, for every 1-hectare increase in
rice farm size, respondents were 2.1 and
11.5% less likely to engage in RN and RAN
diversification respectively. This finding sup-
ports the argument of Man (2009), that larg-
er farm size is an indicator of good asset
holding and social status, hence persons with
larger farm sizes are less likely to engage in
non-farm income diversification. Teshome
and Edriss (2013) also reported similar re-
sults in Ethiopia where participation in in-
come diversification decreased with an in-
crease in farm size among smallholder farm-
ers.
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The result showed that an increase in rice
farm size increased the probability that the
rice farmer would add on the cultivation of
other crops and/or rearing animals (RA di-
versification strategy) by 0.8% points. It is
relatively easier for the typical rice farmer to
go into crop diversification (which consti-
tutes RA diversification) than to combine

the rice production with an entirely new non
-farm activity (which would imply RN or
RAN strategy in this study) hence the obser-
vation. In a related study in Ogun State of
Nigeria, Idowu et al. (2014), reported similar
findings of a marginal increase in crop diver-
sification with an increase in farm size.

Table 4: Effect of farmers’ attributes on households’ income sources pooled data
from Ebonyi and Kebbi States, Nigeria

Rice and other
agricultural in-

Rice, other agri-
cultural & non-

Rice and non- ag-  agricultural in-

Variable Rice income only comes ricultural incomes comes
ME SE ME SE ME SE ME SE

Sex 0.197#kk 0.028 -0.457+ 0.307 0.383* 0.255 -0.366 0.635
Farm size 0.105%%* 0.013 0.008** 0.130 -0.021* 0.828 -0.115" 2.926
Education 0.025%* 0.010 -0.364 3.655 0.209 1.593 0.002 0.083
Age 0.0102* 0.001 0.082* 1.795 0.113 1.538 0.010" 0.092
Household size  -0.002* 0.002 -0.018"** 2.446 -0.008* 2.375 0.116* 0.672
Farming experi-

ence -0.003 0.001 -0.002 1.944 0.070 1.829 -0.082 0.902
Cooperative

membership -0.002 0.002 0.000 0.595 0.000 0.983 0.003 1.656
Credit 0.156 0.149 0.094*+ 2111 0.002** 1.911 -0.103** 1.914
Constant 0.219 0.009 0.239 2,111 0.192 2.129 0.000 0.819
No. of obset-

vations 378

Pseudo likeli-

hood -181.241

Wald chiz (348)  156.912

Log Prob >

chi2 0.0000

Pseudo R2 0.48
Education was observed that the level of education

An increase in the educational level of rice
farmers in the study area increases (2.5%)
the probability of rice farmers adopting R
strategy in contrast diversification into RA
and RAN was not significant. This also
agrees with the findings of Yusuf ef al
(2017), and Kuwornu ez al. (2011), where it

greatly increases the probability of adopting
a particular technology and coping strategies
Age: As the age of rice farmers increases, a
respondent was more likely to add on other
non-farm income activities (RA and RAN
strategies) because rice cultivation in itself is
both capital and labour intensive. Specifically,
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for every increase in age, respondents were
8.1 and 1% more likely to engage in RN
and RAN diversification, respectively.

Household size

Adoption of RAN diversification strategy
conformed to our apriori expectation of an
increase in the probability of income diver-
sification as one’s household size increases.
For each person added to the household,
the likelihood that the rice farmer will adopt
the RAN diversification strategy increases
by 11.7%. This observation is so because
bigger household sizes imply more mouths
to feed and also more needs to be met. On
the contrary, household size had an inverse
effect on the choice of R, RA and RN in-
come diversification strategies. Every pet-
son added to a respondent’s household de-
creased the probability of the rice farmer
choosing R, RA, and RN income diversifi-
cation strategies by 0.2, 1.8 and 0.8%, re-
spectively. This might be due to the fact that
compared to smaller households, large
households are likely to be made up of
many income earners who would help raise
the needed income for the household. The
fact that overall income needs of larger
households would be a shated burden
among the many income earners might
compel respondents therein not to take up
multiple jobs but rather concentrate on
their rice production, hence specialization.
This was what Ahmed (2012), reported in
the Borno State of Nigeria where house-
hold size was inversely related to income
diversification.

Access to credit: Diversification into RAN
followed the findings of Akaakohol & Aye
(2014), who argued that credit access would
compel a farmer into income diversifica-
tion. Consequently, this present study found
that access to rice farm credit was likely to
lead to a 9.4 and 2% increase in the proba-

bility that a farmer will choose the RA and
RN diversification strategy. The opposite
was however true for the choice of RAN
diversification strategies. Access to rice farm
credit was rather likely to reduce the chances
that a farmer would choose RAN income
diversification strategies by 10.3%.

CONCLUSIONS AND
RECOMMENDATIONS

Multinomial Logit results established that
socioeconomic and institutional wvariables
were the factors determining the choice of
risk management strategies adopted by rice
farmers and the effect of farmers attributes
on households’ income sources among rice
farmers. It can also be concluded that major-
ity of rice farmers derived large portion of
their income from farming activities. Adult
literacy programmes should also be estab-
lished by extension agencies. Seminars/
workshops and meetings on risk-mitigating
strategies and related issues should also be
organized by the agencies.
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