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Abstract

The study examined factors constraining farmer’s adoption of climate
change coping strategies in Niger State, Nigeria. Multi-stage sampling
procedure was used in selecting farmers for this study. Analysis of the
socio-economic characteristics of farmers showed that about half (50.1%,)
of the farmers had primary, secondary or tertiary form of education.
Majority (91.0%) of the farmers were male, §8.5% were married with the
mean age 44 years. The mean household size was 11 persons in a
household, while the average off-farm income and annual income from
rice production was estimated to be ¥106,923.53 and ¥1,409,911.781
respectively. The average farm size is 2.5 hectares, implying that rice
production is dominated by small-scale farmers. Farmers have observed
an increase in the occurrence of erratic rainfall, rising temperature,
occurrence of extreme winds, and increase in the duration and frequency
of dry spells which influence negatively on rice production. This was
indicated by 55.6%, 53.3%, 44.7%, and 56.4% of the farmers respectively.
The highest constraints to the rice farmers’ adoption of climate coping
strategies are high cost of farm inputs, inadequate access to weather
information, economic/financial constraints, and inadequate access to
credit. Each had problem confrontation index (PCI) value of 1228, 1219,
1190, and 1183 indicating the severity of each constraint respectively.
Stakeholders should make efforts towards subsidizing agricultural inputs
to farmers in order to facilitate their adoption of climate coping strategies.
Also, policy makers should introduce climate-risk insurance to protect
farmers from losses caused by droughts, erratic rainfall and extreme winds
event.

Keywords: Temperature, erratic rainfall, High cost of farm inputs, inadequate access to weather information

INTRODUCTION

Climate change has affected many lives and
properties in numerous farming communities of
the underdeveloped countries of which Nigeria is
inclusive. It has severely affected agricultural
production through environmental degradation in
many parts of Africa (Fadairo et al, 2021).
Climate change is projected to impact livestock
and crop production, disrupts hydrologic cycles,
alter input supply chains, and ultimately impacting
rural living standards (Idris ef al., 2021). The
negative impact of climate change on crop yield is
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observable through irregular rainfall pattern
and/or variability, changes in duration and
frequency of drought spells, extreme winds
occurrence, and rising temperature. The effects of
changing climate comprise floods, droughts, and
heat stress which can result in reduced agricultural
production and scarcity of food for the populace
(Abou et al., 2023; Banjoko et al., 2021; Ifabiyi et
al., 2022).

Nigeria is ranked 10™ most vulnerable nation to
climate variations and its proneness to climate
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variability is noticeable by the country’s largest
population (Solaja et al., 2024; Onyeneke, 2020).
Farmers must put mitigation measures in place to
reduce the risks associated with the effects of
climate change in order to achieve food self-
sufficiency through increased rice output. In order
to mitigate the effects of climate change,
adaptation is a practical strategy (Khan et al,
2021). However, adopting practices to mitigate
climate change presents challenges for rice
growers. For example, Orifah et al., (2021) found
that the primary barriers to rice farmers' adoption
of adaptive techniques were low weather
knowledge, high labor costs, low farm finance,
low capital, high raw material costs, and restricted
land access. According to a study by Kolleh and
Jones (2018), the main barriers preventing farmers
from using climate coping methods were a lack of
knowledge about climate change and difficulty
obtaining loans. Furthermore, according to Ige et
al., (2021), the main obstacles to farmers
implementing climate adaptation measures were a
lack of labor, poor access to climate knowledge, a
lack of agricultural input supply, and a lack of
funding.

Pickson and He (2021) examined the barriers
farmers in  Chengdu experienced while
implementing  climate change  adaptation
techniques using estimations of the severity and
problem confrontation indexes. They found that
farmer’s adoption of climate adaptive measures
was hampered by a number of factors, including a
lack of farm labor, growing input costs, a small
farm, a lack of weather knowledge, unpredictable
weather, and a shortage of water resources.
Numerous factors, such as the low economic
standing of farmers, a lack of extension services, a
lack of credit facilities, a lack of knowledge about
climate change, and a shortage of improved
varieties, made it difficult for households in Benue
State, Nigeria, to implement adaptation strategies
(Kim et al., 2017).

Similarly, the main barriers to farmers adopting
climate change adaptation strategies were found to
be limited access to extension services, inadequate
weather information, a lack of financial resources,
and limited access to technology required for
climate change adaptation (Idrisa et al., 2012).
According to Adesiji and Obaniyi (2012), the main
obstacles to climate change adaptation were
restricted access to credit, restricted access to land,
and insufficient meteorological information.
Insufficient climate knowledge, a lack of labor, a
lack of funding, a lack of expertise, and a lack of
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land were the main obstacles to farmers' adoption
of coping mechanisms for climate change (Destaw
& Fenta, 2021).

Many farmers are still facing numerous constraints
that impede their adoption of climate coping
measures. The doggedness nature of these
challenges implies that the adoption level of
climate change coping measures by farmers may
be influenced by the severity of problems they
face. Even though, several studies such as Kabir et
al. (2019), Hoque et al. (2021), Pickson and He
(2021), and Jahan et al. (2022) have utilized
problem confrontation index (PCI) in examining
the constraints affecting farmers adoption of
climate coping strategies. There exists limited
attention given to the use of the PCI in evaluating
the degree of constraints affecting farmer’s
adoption of climate change coping strategies in
Niger State. Therefore, it is against the backdrop,
the study seeks to examine constraints to farmer’s
adoption of climate coping strategies in Niger
State, Nigeria. The utilization of PCI offers a
methodical and quantifiable approach for
identifying and ranking the major constraints
faced by farmers. This will aid agricultural
planners, policy makers and development
agencies to highlight the most persistent problems
affecting farmers and appropriately allocate
resources. Findings of the study will help the
extension agents in better understanding of
farmer’s constraints which will enable them to
provide more effective advisory services on
climate-smart agricultural practices.
MATERIALS AND METHODS

The Study Area

The study was carried out in Niger State, Nigeria.
Niger state has an estimated population of
5,556,247 people (National Bureau of Statistics,
2019). About 85% of the land in the state is arable;
it covers a land mass of 74, 108.58 Square
Kilometres (Niger State Bureau of Statistics
(NSBS), 2014). Niger state lies between latitudes
11°30'N and Longitude 7°18'E with mean rainfall
of 1,219mm annually (World data, 2022). The
rainy season spans from April to October while
dry season lasts from November to March.
Riverine areas in Niger state experiences high
relative humidity of between 70 — 85% during the
rains (Niger Foods GIS, 2026). The two soil types
in the state are; Ya soil and Ku soil. The Ya soil has
a better water holding capacity while the Ku soil
has little erosion hazards (NSBS, 2014).

Gbagyi, Hausa and Nupe form the major tribal
group in the state while other ethnic groups
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include — Bisan, Dukkawa, Kambari, Dibo, Pangu,
Ingwai, Kamuku, Kadara, Gana-gana

Figure 1: Map of Niger State showing study areas
Source: www.nigerstats.ni.gov.ng

Sampling procedure and Sample size selected at random from each of the chosen LGAs,
Respondents and research locations were chosen using ~ making a total of eighteen (18) farming communities.
a multi-stage sampling procedure. In the first stage,  Thirdly, 365 rice farmers from the chosen farming

two (2) Local Government Areas (LGAs) were  communities were chosen at random. A 20% of the
randomly selected from each of the three Agricultural ~ farmers were sampled from the sample frame (1,825)
Zones I, 11, and III, making a total of six (6) LGAs.  of the farming communities.

Secondly, three (3) farming communities were

Table 1: Sampling size

Agricultural  Local Farming communities Sample frame  Number (20%)
zones Government
Areas
Zone | Katcha i. Kpata 182 36
ii. Tswadoyagi 110 22
iii. Wunangi 73 14
Lavun i. Kologhako 131 26
ii. Edotsu 115 23
iii Gbakogi 82 16
Zone 1 Bosso i. Shipadna 110 22
ii. Pella Beji 96 19
iii. Birghi 68 14
Gurara i. Gurara 97 19
ii. Tufa 108 22
iii. Gbalu 69 14
Zone 111 Wushishi i. Bankwagi 139 28
ii. Maito 93 19
iii. Wushishi 78 16
Borgu i. Dogon gari 78 16
ii. Malale 96 19
iii. Lumma 100 20
Grandtotal 6 LGAs 18 communities 1825 365

Source: Authors’ computation, 2023
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Methods of Data Analysis

Descriptive statistics

Descriptive statistics such as frequency, charts,
and percentages was used to describe the socio-
economic characteristics of the respondents. A
four point rating scale was used to assess farmers’
perception on the adverse impacts of climate
change on rice production. Farmers were asked to
rate changes in climatic variables/indicators and
their perception over the last 5-10 years.
Problem confrontation index

Problem confrontation index (PCI) was used to
identify and analyze the most critical constraints
faced by rice farmers in the adoption of climate
coping strategies in the study area. PCI applies
the principle of weighted frequency scores that is
used for ranking constraints faced by farmers. A
five-point rating scale was used to calculate the
problem score of rice farmers. Farmers were
asked to specify the magnitude of difficulty for
each constraint via responses as ‘very high’,
‘high’, ‘medium’, ‘low’ and ‘if not a problem’.
The PCI score was determined by adding weights
of responses to the problems; each problem was
assigned a score of 4, 3, 2, 1, and 0 indicating very
high, high, medium, low and if not a problem
respectively. The PCI of the rice farmers was
computed using the formula adopted by Jahan et
al., (2022) and Saha et al, (2021). The
uniqueness of the formula is the inclusion of fifth
item (very high) to make it a five-point rating
scale. This is against the traditional four-point
rating scale widely used by other researchers such
as Ndamani and Watanabe (2015), Popoola et al.,
(2020), and Uddin et al., (2020). The PCI formula
is expressed as:

PCIl=Pwux4)+Prx3)+ Pux2)+ Pix1)+

(PaX0) eeeeiiiiiiiis (1)

Where,

P.w = total number of rice farmers rated problem
as very high;

P = total number of rice farmers rated problem as
high;

P = total number of rice farmers rated problem
as medium;

P1=total number of rice farmers rated problem as
low; and

P, = total number of rice farmers rated problem as
not a constraint.

RESULTS AND DISCUSSION
Socio-economic characteristics
The analyses of the socio-economic
characteristics of rice farmers in Table 1 showed
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that majority (91.0%) of rice farmers in the study
area were male. This implies that rice is majorly
cultivated by men. Similar findings of male
farmers dominance in rice production was
reported by Abou et al., (2023) and Ologeh et al.,
(2021). The marital status of farmers plays an
important role in agricultural production
especially when taking family labour source into
consideration. Majority of the rice farmers
(88.5%) were married. Similar finding was
reported by Adekunmi (2022), who reported that
78.5% of the rice farmers in Ondo State were
married. Farmers saddled with the obligation to
carter for their families should diversify their
portfolio as a way of mitigating against changing
climate. The mean age of the rice farmers was 44
years, inferring that rice farmers in the study area
are within their productive age. The age of the
farmer is an essential factor in decision-making
on the use of climate change adaptation practices
because it often reflects the experience and
knowledge gained over time (Yakubu & Oladele,
2021). Older farmers may have observed climatic
patterns and changes over many years, allowing
them to recognize trend and make informed
decisions about adaptive measures.

Farm size is essential to expansion of rice
production. This is because, through efficient
production system, farmers with large hectares of
land are anticipated to have optimum output as
compared to their counterparts. Most of the
farmers (60%) had farm size of between 0.5 to 2
hectares, only 4.9% of the rice farmers had farm
size between 4.5 to 5.5 hectares of land. The
average farm size is 2.5 hectares. Implying that
rice production is dominated by small-scale
farmers. A mean farm size of 3.3 hectares was
reported by Adekunmi, (2022). The author further
buttressed that rice farmers in Ondo state are
operating on a small-scale below the
recommended 5 hectares of land per households.
About half (50.1%) of the farmers had primary,
secondary or tertiary form of education. This is an
indication that the farmers are literates and could
have capability to make informed decisions on
adoption of climate adaptation practices.
Farmers’ level of literacy can favour their use of
climate change adaptation practices (Yakubu et
al., 2021). The mean household size of the rice
farmers is 11 persons in a household. The result
is in consonance with the finding of Yakubu et al.,
(2021) who reported a mean of 11 household
members in Kebbi state. Large family size is
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assumed to make available cheap labour which
will assist in farming practices that will lessen the
impacts of changing climate (Yakubu et al,
2021).

Off-farm income are proceeds received by the
rice farmers from non-farm activities and/or
businesses. These proceeds could be as a result of
farmers’ diversification to off-farm activities as a
strategy of mitigating against the adverse impacts
of climate change. The result in Table 1 shows
that 35% of the farmers had income within the
range of :¥50,000 to ¥89,000. Also, 34.2% had
income of between ¥90,000 to ¥129,000 while
30.7% of the farmers had farm income of
130,000 and above. The average off-farm
income was estimated to be 3¥106,923.53. On the
other hand, the annual income from rice
production is the revenue generated by the
farmers from rice cultivation which could be in
form of cash or non-cash equivalent. Out of the
365 farmers sampled, only 15.9% of the
respondents had annual income of between
N500,000 to ¥999,999 as proceeds from rice
cultivation. Furthermore, 26.8% of the rice
farmers had annual income of ¥¥1,000,001 to
¥1,999,999 while 41.9% had income of
2,000,001 to N2,499,999 from rice production.
Adekunmi (2022) reported that farmers in most
cases fund their farming activities from personal
savings and hardly obtain loans because of high
interest rates.

Farmer’s climate
condition

The result in Figure 1 presents rice farmers
perception on the changes in climate in the last 5
to 10 years using climate variables as indicators.
The result indicates that 55.6% of the rice farmers
observed that there was a moderate change in the
occurrence of erratic rainfall. The respondents
(53.3%) noticed severe changes in temperature
while 59.7% of the farmers perceived that there
was moderate change and or increase in the
duration of dry spells. Thus, it can be asserted that
farmers in the last 5 to 10 years have noticed an
increase in the negative climate factors. This

perceived changes in
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increase in the negative climate factors were
increase in the occurrence of erratic rainfall,
increase in temperature and duration of dry spells
which impact negatively on rice production. Rice
is a water-loving crop in nature and continuous
increase in temperature could have negative
impacts on the crop germination and vyield
potentials. Excessive temperatures may have
adverse effect on crop productivity (Karienye &
Macharia, 2021). The finding is consistent with
the findings of Kolleh and Jones (2018) who
reported that rice farmers observed an irregular
precipitation and increase in temperature. The
increase in duration of dry spells is in line with the
finding of Adekunmi (2022) who reported that
rice farmers in Kwara state observed a prolonged
dry season as part of the climate conditions
affecting rice production.

Figure 1 further revealed that a slight majority
(56.4%) of the rice farmer’s perceived increase in
the frequency of dry spells. There was a moderate
changes in the occurrence of extreme winds as
perceived by 44.7% of the respondents. Also,
severe changes in the extreme rainfall events was
observed by 48.5% of the farmers. Bichi et al.,
(2023) reported that rice farmers observed
increase in frequent occurrence of drought,
extreme winds (which often damage cereals crop
specifically at period of harvesting) and higher
rainfall events. Implicitly, extreme rainfall events
could lead to flooded rice field which could
impedes adequate aeration of the soil and
reduction of rice crop yield. Increased amount of
rainfall can adversely affect rice production as it
could lead to flooding causing damage to rice
crop field (Yusuf & Barnabas, 2019). About
57.3% of the rice farmers affirmed that there was
a moderate change in the duration of rainy season
in the last 5 to 10 years. This indicates that there
was decrease in the duration of rainy season
which can affect late maturing crops. The result
is in tandem with the finding of Yusuf and
Barnabas (2019) who reported early stoppage of
rains as rice farmers perceived climate change
effect.
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Table 1: Socio-economic Characteristics of the rice farmers (n=365)

Characteristics Frequency Percentage Mean
Sex

Male 332 91.0

Female 33 9.0

Marital status

Single 27 7.4

Married 323 88.5

Widowed 12 3.3

Divorced 3 0.8

Age (year) 44
<20 2 0.6

21-30 54 14.8

31-40 73 20.0

41-50 126 345

51 Above 110 30.1

Farm size 2.5
05-1.0 60 16.4

15-20 159 43.6

25-3.0 101 21.7

35-4.0 27 7.4

45-50 14 3.8

>55 4 1.1

Level of Education

Non-formal 182 49.9

Primary 39 10.7

Secondary 111 30.4

Tertiary 33 9.0

Household Size 11
1-5 53 145

6-10 133 36.4

11-15 130 35.6

16 -20 41 11.2

21-25 7 1.9

>26 1 0.3

Off-farm Income (N) ¥106,923.53
50,000 — ¥69,999 97 26.5

N70,000 — 89,000 31 8.5

90,000 — 109,999 75 20.5

¥110,000 —¥N129,999 50 13.7

>N130,000 112 30.7

Annual income from rice () N1,409,911.781
<N500,000 48 13.2

500,001 —¥999,999 10 2.7

1,000,001 — 1,499,999 41 11.2

1,500,001 — 1,999,999 57 15.6

¥2,000,001 —¥2,499,999 153 419

>¥3,000,001 56 15.3

Source: Field survey; 2023

Rice Farmers’ Constraints in adoption of
Climate coping Strategies

The study utilized problem confrontation index in
determining the severity of constraints faced by
rice farmers in the adoption of climate coping
strategies. The problem confrontation index
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applies the principle of weighted frequency
scores that was used for ranking constraints faced
by farmers. A five-point rating scale was used in
computing the problem score of rice farmers.
Rice farmers were asked to specify the magnitude
of difficulty for each constraint via responses as
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‘very high’, ‘high’, ‘medium’, ‘low’, and ‘not a
constraint.

70

59.7
60 - 57.3
556 56.4 7
- 53.2 B
—
50 48.5
—
44.7
40 38.6) 39.1
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—
20
15.9
13.5
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Occurrence of Temperature Duration of dry Frequency of dry  Occurrence of  Extreme rainfall Duration of rainy

erratic rainfall spells

H Severe changes

H Moderate changes

spells extreme winds events season

M Low changes ® No changes

Figure 1: Farmer’s perceived changes in climate condition; Source: field survey, 2023

Farmer’s adoption of climate coping strategies is
constrained by high cost of farm inputs,
inadequate access to weather information, econo

mic/financial constraints, and inadequate access t
o credit. Also, it is constrained by scarcity of
improved variety, complexity of adaptation
strategies, farm labour shortage, and inadequate
awareness on climate. However, the four (4)
highest constraints to rice farmers’ adoption of
climate coping strategies are high cost of farm
inputs, inadequate access to weather information,
economic/financial constraints, and scarcity of
improved variety. Furthermore, each had PCI
value of 1228, 1219, 1190, and 1183 indicating
the severity of each constraint respectively.
Farmers’ inadequate access to  weather
information could be an indication that agencies
saddled with tasks of providing weather
information may have not totally discovered the
sources of information available to the farmers
(Orifah et al., 2021). The economic/financial
constraints in the adoption of climate coping
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strategies may perhaps be an indicative of
farmers’ inadequate financial viability to
implement coping or management measures to
changing climate. The findings of the study is
corroborated by the findings of Yusuf and
Barnabas (2019), Pickson and He (2021), Orifah
etal. (2021), Destaw and Fenta (2021), and Sertse
et al. (2020). They reported high cost of farm
inputs, inadequate access to weather information,
economic/financial constraints, and scarcity of
improved variety as major constraints to the
farmers’ adoption of climate coping strategies.

Table 2 further revealed that constraints to the
farmers’ adoption of climate coping measures
include complexity of adaptation strategies
(1182), and farm labour shortage (1137). The
result is in consonant with the findings of Pickson
and He (2021), Arifah et al. (2021) and Kolleh and
Jones (2018). Also, Ige et al., (2021) found that
scarcity of labour was among the major
constraints farmers faced in the adoption of
climate change adaptation strategies.
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Table 2: Constraints to adoption of climate coping strategies

Constraints VH H M L IN PCI Ran
C k

High cost of farm inputs 207 92 58 8 0 1228 1%
Inadequate access to weather information 229 69 35 26 6 1219 2nd
Economic/financial constraints 174 120 63 08 O 1190 3rd
Scarcity of improved variety 177 114 61 11 6 1183 4t
Complexity of adaptation strategies 101 177 107 33 7 1182 5
Farm labour shortage 149 135 60 16 5 1137 6t
Inadequate access to timely weather information 157 107 73 27 1 1122 7t
High labour involvement 149 126 65 18 7 1122 7
Poor access to extension services 165 109 60 9 22 1116 g
Limited access to improved crop variety 118 138 84 23 2 1077 gt
Inadequate knowledge of adaptation options 122 109 8 44 4 1031 10t
Poor technical know-how in implementing 116 108 100 36 5 1024 11t
adaptation strategies

Shortage of water for irrigation 85 131 89 54 6 965 12t

VH=Very high; H=high, M=Medium, L = Low, INC = if Not a constraint, PCI = Problem Confrontation Index
Note: The computation of PCI value for the problem of high cost of farm inputs is as follows: PCI = (229 x 4) +
(69x 3)+(35x 2) + (26 x 1) + (6% 0) = 1128. The PCI scores for the rest of the problems were computed in that

order

Farmer’s access to timely weather information
could give farmers a prior insight to prepare to
adapt to climatic changes in rice production. The
result in Table 9 shows that rice farmers in the
study area are constrained by the inadequate
access to timely weather information (PCl = 1122)
which hinder their adoption of climate change
coping measures. Also rice farmers’ adoption of
climate coping measures is hindered by poor
access to extension services (PCl = 1116), limited
access to improved crop variety (PCI = 1077).
Idrisa et al., (2012) found that rice farmers
experienced poor access to extension services as a
constraint to the farmers’ adoption of coping
measures to climate change. Further, Gemeda et
al., (2023) reported that rice farmers’ lack of
access to improved crop varieties. The least
ranked constraints to adoption of coping strategies
to climate change among rice farmers in the study
area are; inadequate knowledge of adaptation
options (PCI = 1031), poor technical know-how in
implementing adaptation strategies (PCI = 1024),
and shortage of water for irrigation (PCI = 965).
The result is in tandem with the findings of Kolleh
and Jones (2018) and Adekunmi (2022).

\/51‘ N
5/ W =3\t
A ~
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CONCLUSION

Farmers have observed an increase in the negative
climate factors as increase in the occurrence of
erratic rainfall, rising temperature, occurrence of
extreme winds, and increase in the duration and
frequency of dry spells impact negatively on rice
production. The four (4) highest constraints to the
rice farmers’ adoption of climate coping strategies
were high cost of farm inputs, inadequate access
to weather information, economic/financial
constraints, and inadequate access to credit. Each
had PCI value of 1228, 1219, 1190, and 1183
indicating the severity of each constraint
respectively.

RECOMMENDATION

The following recommendations were made;

i. Stakeholders should make efforts
towards subsidizing agricultural
inputs to farmers in order to facilitate
their adoption of climate coping
strategies.

ii. Stakeholders such as private, NGOs
and/or government should provide
real-time weather forecasts and
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seasonal climate updates through
radio, extension officers and mobile
alerts.

iii. Relevant stakeholders should
introduce climate-risk insurance to
protect farmers from losses caused by
as droughts, erratic rainfall and
extreme winds event.

iv. Policy makers and/or stakeholders
should partner with banks and
microfinance institutions to create
low-interest loan programs
specifically for rice farmers in order
to lessen their economic/financial
constraints in adoption of climate
coping strategies.
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