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ABSTRACT. Farmers need to be
adequately informed in  employing
economic  strategies to tackle risk

situations in agriculture. This study
sought to examine the risk management
coping strategy employed by the farmers,
explore determinants of risk management
strategies, and to establish the relationship
between information systems and risk
management strategy employed. Primary
data were used from 141 randomly
selected farmers. Pre-tested interview
schedule was used for data collection.
Descriptive statistics, Likert-type scale,
Multinomial logistic regression, and
Bivariate correlation analysis were used
for data analyses. The results reveaed
that the majority of the farmers were risk-
averse. Gender of household head, the
highest level of education attained,
household size, farming experience and
membership of association had a
significant effect on the choice of coping
strategies employed by the farmers.

Correlation results showed that the more
access to information the farmers had to
the different risks they encountered, the
higher the management strategies they
were likely to use. The study concludes
that there is a significant relationship
between information systems and risk
management strategies employed. It was
recommended that extension agents
should be adequately sensitized on the
various sources of information systems
available to the farmers so that they can,
in turn, pass the information to the
farmers.

Keywords: bivariate correlation; crop
production; information systems; Nigeria;
risk planning.

INTRODUCTION

Agricultural growth in Nigeriais
hindered by low productivity,
diversification in production and
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consumption basis, as well as a
shrinking agrarian land base due to
urbanization. These hindrances persist
due to factors, like unpredictable
weather  conditions and  price
uncertainty. These factors have
further increased risks in agricultural
production and caused an unfavorable
shock on productivity. Several studies
have shown that the risks farmers face
arise as a result of three leading
causes, which are environmental
variations causing production and
yield uncertainties, price deviation
creating market uncertainties, and
inadeguate information (Mittal, 2012;
Ali, 2019). Arable crop farmers in
Nigeria face many risks in their
farming activities. For example, in
the recent past, the country has
recorded incidences of a flood,
drought, crop  diseases, pest
infestation, as well as instability in
prices of both farm produce and
inputs. This has resulted in the
variability of the farmers vyearly
production. The risk situation is
further complicated by the fact that
these farmers operate in  an
environment with weak markets. The
risks encountered by the farmers have
a direct and immediate impact on
local agricultural production, but it is
germane to understand that their
effects usually start from the farm,
and goes all aong the supply chain.
Finding ways to mitigate against these
risks has led to the farmers’ quest for
new technologies, knowledge, and
information.

According to Falola and
Adewumi (2013), arable crop farmers
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are low in their productivity dueto the
constraints they usualy face in
obtaining information from diverse
Sources.

The importance of information
on agricultural productivity and risk
management cannot be overlooked.
Various studies (Chapman and
Slaymakers, 2002; FAO, 2003;
Asenso-Okyere and Mekonnen, 2012;
Mittal, 2012) have shown that lack of
market information on price demand
indicators, and market logistics can
result in arise in production costs and
increased transportation costs, which
can also affect the revenue of the
farmers. However, there have been
changes over the years about the
information system in agriculture in
particular. This revolution is an
intervention with the likelihood of
ensuring that knowledge and
information on cogent technologies,
methods, and practices in agriculture
are put into the right use by farmers
(Stienen, 2007). Information and
communication systems have become
progressively more powerful tools for
improving essential services and
enhancing local development
opportunities. Today, a new pattern of
agricultural development is upcoming
in both developing and developed
counties.  The  application  of
information systems is making radical
changes in production and marketing
patterns (Agbetuyi and Oluwatayo,
2012; Stienen, 2007). The Nigerian
Government, in her recognition of the
importance of Information and
Communication Technology (ICT) in
enhancing knowledge, have started
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the supply of essential infrastructure
and training for the incorporation of
ICT in the educationa and
agricultural sector. Information and
communication systems in the
agrarian industry facilitate knowledge
sharing, especially within and among
a variety of agricultura networks,
including researchers, importers/
exporters, extension services, and
farmers.

While it is true that the
availability of proper and adequate
information is needed to assess the
risk faced by farmers, most studies in
Nigeria have either tried to evaluate
just the severity of the risks farmers
face or the information systems used
in agriculture. This study, however,
goes further by checking the
relationship between the information
systems farmers have access to and
the management strategy employed to
mitigate against risks. Hence, this
study, therefore, provided answers to
the following research questions. @)
What are the risk management
strategies employed by farmers? b)
What determines the risk management
strategies used by the farmers? c¢)
What is the relationship between the
source of information used and risk
management employed?

MATERIALS AND METHODS

To provide answers to the research
questions, different analytical techniques
were employed. Descriptive statistics
were used to describe the various
management strategies employed.
Multinomial Logistic regression was
employed to assess the determinants of
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the risk management strategies employed
by farmers. Bivariate Correlation was
used to show the relationship between
information systems and risk management
engaged in the study area.

The study was carried out in Kwara
state, Nigeria. The state is located in the
North-Central region of the country. It
lies between latitudes 7°45'N and 9°30'N
and longitudes 2°30'E and 6°25'E, and it is
characterized by two distinct seasons (the
wet and dry seasons). The average daily
temperature ranges between 21°C to 35°C.
The annua rainfal is between April and
October, and it ranges between 1,000 and
1,500 mm (KWADP, 2014). The state has
about 36,820 hectares of farmland, with
an estimated figure of 260,528 farm
families. The state was chosen for the
study because it is predominantly
agrarian, with agriculture employing more
than 70% labour workforce. Arable crops
grown in the state include rice, maize,
yam, cassava, fruit, and leafy vegetables.

A three-stage sampling technique
was used. In the first stage, the random
selection of one local government area
from each of the four Agricultura
Development Zones was done. The next
step involved a random selection of four
communities from the selected local
government area, while the last stage was
the selection of ten farming households
from a list of arable crop farming
households in each selected communities,
making sample size 160. However, data
for 141 households were used for analysis
due to insufficient information given on
the others. Data utilized were collected
using a pretested interview schedule.

The multinomia logit regression
model was used following Bayard et al.
(2006) and Bandara and Thiruchelvam
(2010) to express the probability of a
farmer being in a particular category. The
multinomial logit regression was used
because the dependent variable has more



INFORMATION SYSTEM USAGE AND RISK MANAGEMENT AMONG ARABLE CROP FARMERS

than two categories. The multinomial
regression model, like all other regression
models, is used to predict the outcome of
the dependent or response variable given
one or more independent variables. The
use of the multinomial model assumes
that the dependent variable is measured at
anominal level, and there must be one or
more independent variables that are
continuous, ordinal, or nominal.

exp(yjXi)

The farmers were grouped into five
categories based on risk management
strategies mostly adopted in times of risk
occurrence. These strategies adopted are
No risk management strategy (put in
God's hand), Income diversification,
Mixed cropping, Use of insurance, and
Membership of a cooperative.

The multinomial logit model for this
study was stated as:

Pri=j =

Parameter estimates measure the
impact of a unit increase in relevant
explanatory variable on the log odds ratio
of the particular state in relation to the
base line category. The Multinomial Logit
Model is explicitly expressed as:

Y1= 0 + B9 X1 + P21 X2 +
+ &Y2 = a2 + B12Xq + Ba2X2 +
BnXn + €Ys = a3 + B1aXq + PsXo +
BnXn + & Y4 = a4 + P1aXq +

B2aXo + ol BnXn + €Yo = ap +
B10X1 + Bzon o ann + €
where, Yi represents five unordered

categories of risk management strategies,
which are: Y; = farmers that use
Cooperatives, Y, = farmers that use
Insurance; Ys; = farmers that use Mixed
Cropping System; Y, = farmers that
employed Income diversification; Yo, =
farmers that employed No risk

T+ 3o exp(yiXi)

forj=0,1,2,3,4

management strategy (which was the

reference category)
The hypothesized  independent
variables were: X; = Duration of

information usage (years); X, = Monthly
income (naira); Xs = Gender of the
household head (mae =1, female = 0);
X4 = Education level (number of years of
successful schooling); Xs = Age of
household head (years); Xe¢ = Farm
experience (years); X; = Member of any
social group (yes = 1, no = 0); Xs = Farm
size (Ha); Xo = Premium on insurance
(naira); X0 = Mean cost of information
system usage (haira).

The Bivariate Correlation was used
to show the relationship between
information systems and risk management
employed, and was given as:

3 4 (xi-X)(yi-y)

r=

where, r = correlation coefficient;
n = number of observation across all
groups; x = information system sources,
and y = risk management strategies
employed.

RESULTS AND DISCUSSION

The results of the data analysis
done for the study are presented and
discussed next.
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VI (xi-x)* 2 (yi-y)®

Risk situations faced by farmers

The results for analysis done on
various risk situations faced by the
farmers are presented in Table 1. The
listed sources of risk are those that are
viewed to be familiar and significant
among farmers. Table 1 shows that
insufficient rainfall during crop
growth is a significant risk faced, as
agreed by about 56% of the farmers.
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The reason for this is the geographical
location of the state or the unstable
weather conditions often experienced
in the state, which has been attributed
to the global climate changes
currently being experienced. Aside
from insufficient rainfal, the farmers

aso complained that the rains often
did not come at the right time.
Variations in the quantity of output
produced ranked second, while the
frequent outbreak of diseases ranked
third among the risk situations faced
by the farmers.

Table 1 - Distribution of the respondents
according to the likelihood of risk occurrence

Level of occurrence

Risk source Often

Occasionally

Not at all

freq (%) freq (%) freq (%) MIEEL RE
Insufficient rainfall 79 (56.1) 47 (33.3) 15 (10.6) 2.45 1%
Variation in output 58 (41.1) 66 (46.8) 17 (12.1) 2.30 2™
Disease outbreak 61 (43) 58 (41.1) 22 (15.6) 2.27 3™
Change in market price 48 (34) 78 (55.4) 15 (10.6) 2923 gt
of output
Sudden changeinthe 44 3 5) 83 (58.9) 15(10.6) 220 5"
price of input
Pest 44 (31.2) 68 (48.2) 29(20.6) 2.10 6"
Drought 40 (28.4) 72 (51.0) 29(20.6)  2.08 7"
Erosion 42 (29.8) 41(29.1) 58 (41.1)  1.89 8"
Reduction in soil quality 22 (15.6) 53 (37.6) 66 (46.8)  1.69 o™
Increase in the interest th
rate of borrowed funds 17 (12.1) 59 (41.8) 65 (46.1)  1.66 10
Sglf‘cr;ge in government 9(6.4) 62 (44.0) 70 (496) 157 11"
Increase in premium 24 (17.0) 31 (22.0) 86(61.0) 155 12"
paid on insurance
Flood 6 (11.3) 44 (31.2) 81(574) 1.54 13"
Restriction to the use of
certain pesticides/ 6 (4.3) 43 (30.5) 92 (65.2) 1.40 14"

herbicides

The economic importance and
effect of prevalent disease occurrence
cannot be overemphasized. This is
because apart from the increase in the
variable cost of the farmers, as a result
of disease control measures, output of
the farmers may be significantly
reduced.

Other sources of risk that often
occur to the farmers are changes in
market output, a sudden change in the
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price of input, incidences of pest,
erosion, and drought.

Risk management strategies
employed by thefarmers

For the provision of any support
service to be of any significant benefit
or impact to the farmer, the attitudes
of the farmers towards risk must be
known. By so doing, the reasons
behind the risk management decisions
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are clear. The different risk coping variations in quantity produced rank
strategies employed by the farmers is first amongst the risks farmers are
presented next. Table 2 shows that willing to use coping strategies.

Table 2 - Distribution of respondents according to risk management strategy employed

Coping strategies

Risk No Income  Mixed  Coope- Insu-
! coping  diversi- cro- rative rance
source strate-  fication pping society fre Mean R
gy freq freq freq freq (%()q
(%0 (%0 (%) (%)
Variation in 27 58 27 24 5 249 18t
quantity produced (19.2) (41.1) (19.2) (17.0) (3.5) )

. 35 57 22 11 nd
Incidence of pest (24.8) (40.5) (15.6) (7.8) 16 (11.3) 2.40 2
Sudden change in 30 27 50 31 3 218 3
the price of inputs (21.2) (19.2) (35.5) (22.0) (2.1) )

. 29 20 44 11 th
Diseases (20.6) (14.2) (31.2) (7.8) 37 (26.2) 211 4
Change in market 26 30 40 41 4 211 4t
price of output (18.4) (21.3) (28.4) (29.1) (2.8) )

- . 86 29 24 2 0 th
Insufficient rainfall (61.0) (20.6) (17.0) (1.4) (0.0) 2.04 6
Reduction in soil 68 22 45 6 0 1.89 7th
quality (48.2) (15.6) (31.9) 4.3) (0.0) '

Change in 54 57 10 20 0 1.80 gth
government policy (38.2) (40.5) (7.1) (14.2) (0.0) )
60 52 11 14 4 th
Drought (426)  (36.9)  (7.8) (9.9) 28 6 9
. 47 48 23 6 th
Erosion (33.3) (34.0) (16.3) (4.3) 17 (12.1) 1.66 10
52 35 22 7 th
Flood (36.9) (24.8) (15.6) (5.0) 25(17.7) 1.38 11
Increase in the
X 47 20 17 53 4 th
interest rate of 1.36 12
borrowed funds (33.3) (14.2) (12.1) (37.6) (2.8)
Increase in

; . 98 10 7 25 1 th
premium paid to an (69.5) (7.1) (5.0) A7.7) (0.7) 0.79 13
insurance
Restriction to
use of certain 106 21 0 12 2 0.55 14t
pesticides/ (75.2) (14.9) (0.0) (8.5) (1.4) )
herbicides
Average
percentage (%) 38.75 24.62 17.32 13.32 5.99
Rank lst 2nd 3rd 4th 51h
Note: R= Rank
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Thisis because the differencesin
the amount produced in most cases
were a reduction in the farmers
output. The farmers in the study area
mostly resulted in income
diversification as a coping strategy for
this risk. Income diversification meant
that they engaged in other income-
generating activities apart  from
farming activities. This agrees with
the findings of Fashogbon and Oni
(2013), as well as that of Reardon
(1997), that most farmers in Africa
usually resort to income diversification
as a means of reducing the risk
associated with farming, especialy in
situations where thereisareduction in
output or some cases when there is
total crop loss. Incidences of the
occurrence of pest outbreaks and the
sudden change in the prices of farm
inputs ranked second and third,
respectively, among the risks the
farmers sought coping strategies. The
use of insurance as a coping strategy
ranked the least. This buttresses
evidence shown by Surminski (2014)
that even though the use of insurance
to militate against risk has generally
increased, farmers have dtill not fully
embraced the idea.

Furthermore, figures from the
Department of International
Development show that in developing
countries, only 5% of direct natural
disaster losses are insured, compared
to 40% in developed countries (DFID,
2013). Overall, the modal category of
the risk coping strategy employed by
the farmers was that of no coping
strategy used. This means that the
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farmers mostly depended on their
“gods’ to help manage the risks they
encountered. This finding collaborates
with studies of Ali (2019) and
Fashogbon and Oni (2013) that most
small scale farmers are risk-averse.

Factorsdetermining risk
management strategies
among the farmers

This sub-section discusses the
various factors that determined the
usage of the different coping
strategies among farmers.

The results of the multinomial
logistic regression established that at
least one of the hypothesized
variables included in the model was
significantly different from zero, as
indicated by the chi-square value of
142.80 and the value of P* = 0.001.
The factors that influence the choice
of management strategy employed are
presented on Table 3. It shows that the
mean years spent on information used
in support of farming activities
significantly affect the choice of
selecting cooperative as a risk
management strategy by farmers,
compared to not adopting any coping
strategy. The log odd value implies
that an increase in years of
infformation usage by one year
increased the probability of choosing
cooperative society measures by 0.27,
while keeping &l other variables
constant. This could be because the
farmers have access to reliable
information at the cooperatives. Thus,
the longer time farmers access and use
information from sources, such as
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extension agents, friends and family,
radio, and mobile phones for farming
activities, the higher their willingness
to manage risk by being a member of
a cooperative society.

The positive and significant
coefficient of gender for al the
categories implies that the probability
of men remaining in the comparison
category relative to the reference
category increases as the variable
increases.

This is probably because studies
by Bempoma and Acquah (2014) and
Odendo et al. (2009) have shown that
mae farmers have more access to
extension service and information,
compared to their female
counterparts. Thus, they can harness
the information gotten and take
practical steps to adopt innovations

and technologies to militate against
risks in their businesses. At the 5%
level of significance, the education
level influenced the choice of the use
of insurance by the farmers in
managing risk.

The log odd for the level of
education indicates that a one-unit
increase in the years of education
increases the probability of the
farmers remaining in the comparison
category relative to the reference
category by a factor of about 1.27 if
al elseis held constant. This may be
attributed to the fact that farmers with
more education can access and
comprehend information on the need
to transfer risk through the use of
insurance (Thuong and Pabuayon,
2015).

Table 3 - Determinants of the choice of risk management
strategies among the farmers

Category 1 Category 2 Category 3 Category 4
Variables Coefficient Coefficient Coefficient Coefficient
(Z value) (Z value) (Z value) (Z value)
Duration of 0.266** -0.137 0.076 0.168
information usage (2.16) (-0.88) (0.61) (1.46)
Gender 2.850** 3.996** 2.641** 2.155**
(2.53) (3.32) (2.55) (2.41)
Education level -0.026 1.269** 0.394 -0.304
(-0.07) (2.12) (1.05) (-0.89)
Household size 0.498 0.705** 1.020** 0.467
(1.57) (1.98) (3.23) (1.63)
Farming experience -0.076 -0.016 -0.020 -0.102**
(-1.23) (-0.25) (-0.34) (-1.78)
Member of farming -1.964** 1.497 -1.802** -0.421
association (-1.86) (0.98) (-1.70) (-0.41)
Constant -9.923** -17.372** -11.220** -4.438
(-2.76) (-3.08) (-3.14) (0.132)

Log likelihood = -152.16; LR Chi-square (22) = 142.80**; Pro > Chi-square = 0.001;

Pseudo R’= 0.3223; ** = Significant at 5% level of probability
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The influence of household size
as a factor that determines the choice
of farmers in risk management
strategies was  significant  for
insurance and mixed cropping. The
value of the coefficient shows that as
household size increases by one
person, the probability of engaging in
mixed cropping as a coping strategy
rises by about 0.71. This might be so
due to the positive correlation
between larger household size and
availability of labour for the various
farming activities they may be
involved with.

The negative multinomia logit
coefficient of farming experience
implies that if the farmers were to
increase this variable by one unit, the
relative risk for the use of income
diversification as a coping strategy
relative to the use of no coping
strategy would be expected to
decrease by 0.10. This may be that the
farmers might have tried diverting
their income to other production
activities in times past, which
ultimately brought no better result,
therefore, discouraging their interest
in such strategy.

Similarly, being a member of the
farming association increased the
chances of the farmers that employed
the use of cooperatives and mixed
farming methods as coping strategies
to move to the reference category.
This finding agrees with that of
Yakubu et al. (2013). This may be
because the information receives from
such associations has not been
adequately harnessed and utilized. It
may aso be that the farming
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associations have not been able to
convince the farmers about the
benefits that they stand to derive from
participation in cooperatives and to
engage in mixed crop farming as a
coping strategy.

Relationship between infor mation
sour ce and risk management
strategies adopted

In the study area, extension
agents were the most common source
of information concerning the risk
management strategy to employ by
the farmers. The farmers alluded to
the fact that most of the information
gotten on risk coping strategies were
from extension agents. This was
followed by news from family and
then friends and radio programs.
Others were from television, mobile
telephones, and the internet, in that
order. The strength of the relationship
between the information received by
farmers and the risk management
strategy used is shown in Table 4.

The result showed that the
relationship is significant at 1% level.
The implication of this is that the
more available the information
relating to risk management is to
farmers, the higher the praobability that
the farmers will make use of
insurance as a coping strategy. As
adready seen in Table 2, the use of
insurance as a coping strategy was the
least employed. Only about 6% of the
farmers secured their production using
insurance. This is probably because
the farmers are not adequately
informed about the benefits that they
can get from the use of insurance.
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They are more focused on the relationship is weak, which shows
seeming loss of the insurance room for improvement by the farmers
premiums paid if al goes well during to increase their contact with
the production season. The small- information sources for relevant and

scale farmer sees the insurance reliable information for increased

premiums as additional production productivity and employment of
costs. However, the strength of the adequate risk management strategies.

Table 4 - Correlation analysis between information system and risk management

Information Risk management
system strategy
Information system
Pearson correlation 1 0.371**
Sig. (2-tailed) 0.01
N 141 141
Risk management strategy
Pearson correlation 0.371** 1
Sig. (2-tailed) 0.00
N 141 141

*** correlation significant at 1% level

CONCLUSION AND made by the government to make
RECOMMENDATIONS agricultural insurance attractive to the
farmers by ensuring that safety net

The study concluded that programs that are created for the

insufficient rainfall was the riskest farmers remain functional.
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