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Abstract 
Drought is a major climatic hazard that threatens 

agricultural production, food security, and rural 

livelihoods, particularly in communities that depend 

on rain-fed agriculture. This study assessed the 

factors hindering successful drought adaptation 

among rural farming communities in northern 

Jigawa State, Nigeria. Data were collected using 

structured questionnaires administered to farming 

households in selected communities across Babura, 

Maigatari, and Sule-Tankarkar Local Government 

Areas.384 questionnaires were       administered out 

of which 340were successfully retrieved and 

analyzed. Frequencies and percentages were used to 

describe respondents’ perceptions of drought-

related constraints, while the Problem 

Confrontation Index (PCI) was used to rank the 

severity of the identified hindrances. The findings 

showed that the absence of irrigation facilities was 

the most critical constraint, with a PCI of 850, 

followed by untimely drought early-warning 

information (PCI = 827) and poor agricultural 

extension service delivery (PCI =810). Other major 

constraints included the high cost of storage and 

processing facilities (PCI =781), improved seed 

varieties (PCI = 673), modern farm implements 

(PCI = 656), and limited access to institutional 

credit (PCI = 606).Low literacy, emerging pests and 

diseases, and traditional beliefs were comparatively 

less severe but remained relevant to farmers’ 

adaptation decisions. The study concludes that 

inadequate irrigation, limited access to timely 

climate information, and weak extension services 

constrain effective drought adaptation. It 

recommends investment in irrigation, improved 

early-warning systems, strengthened extension 

services, and better access to affordable credit and 

improved agricultural inputs to enhance farmers’ 

adaptive capacity and resilience. 
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I. Background of the Study 
Drought is a prolonged period of below-

average rainfall that results in water shortages and 

causes significant environmental, social, and 

economic consequences. According to the World 

Meteorological Organization (2022), drought is one 

of the most destructive natural hazards affecting 

ecosystems, agriculture, and human livelihoods. 

Similarly, Yaduvanshi et al. (2015) described 

drought as a prolonged deficiency in surface and 

groundwater resources that disrupts the functioning 

of natural ecosystems. Van Loon and Laaha (2014) 

further defined drought as a condition characterized 

by below-normal water availability. The occurrence 

of drought is influenced by natural factors such as 

climate variability and rising temperatures, while 

human activities, including deforestation, land 

degradation, and poor water resource management, 

intensify its severity (National Oceanic and 

Atmospheric Administration [NOAA], 2023). 

The consequences of drought are extensive and 

include crop failure, water scarcity, food insecurity, 

health risks, environmental degradation, and 

economic instability (World Health Organization, 

2023). Agriculture is particularly vulnerable because 

it depends heavily on adequate and reliable water 

availability (Edame et al.,2011). Achieving 

sustainable agricultural development therefore 

requires the integration of economic, social, and 

environmental dimensions to ensure that present 

needs are met without compromising the ability of 

future generations to meet their own needs 

(Dematteis&Borgonovi, 2021; Chapin, 2024). 

Farmers in developing countries remain especially 

vulnerable because of limited adaptive capacity, 

inadequate infrastructure, insufficient financial 

resources, and heavy dependence on rain-fed 

agriculture (IPCC, 2023); Bashir & Ibrahim, 2023). 

Consequently, prolonged drought reduces 

agricultural productivity, threatens household food 

security, lowers income, and increase poverty 

among rural communities (FAO,2023); World 

Bank,2024). Adaptation refers to the process of 
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adjusting natural or human systems in response to 

actual or expected climatic conditions and their 

associated effects in ways that reduce vulnerability 

and enhance resilience (IPCC,2023).Adaptation 

involves strategies and actions undertaken by 

individuals, households, communities, and 

institutions to cope with climate-related risks while 

promoting long-term sustainability (UNDP, 2022; 

IPCC, 2023).Despite the importance of drought 

adaptation, several factors hinder farmers from 

successfully implementing adaptation strategies. 

These constraints reduce the effectiveness of efforts 

aimed at minimizing the impacts of drought and 

improving agricultural resilience. Financial and 

Economic Constraints: Smallholder farmers face 

significant financial barriers that limit their ability to 

adopt climate-resilient technologies. Practices such 

as drip irrigation, rainwater harvesting, and the use 

of drought-tolerant crop varieties require substantial 

initial investment. However, widespread poverty, 

limited access to credit, and low household incomes 

prevent many farmers from adopting these 

technologies (Ibrahim,2021: Salau,2020). 

Knowledge and Information Gaps: Limited access 

to climate information and agricultural extension 

services remains a major challenge in many farming 

communities. Extension services are often 

underfunded and inadequately staffed, reducing 

their capacity to disseminate information on drought 

adaptation and climate-smart agricultural practices. 

Consequently, many farmers have insufficient 

knowledge of soil and water conservation 

techniques and other drought-resilient farming 

practices (Ahmed &Abubakar,2023). Socio-cultural 

and Behavioural Barriers: Cultural beliefs, 

traditional farming practices, and farmers' 

perceptions of risk significantly influence the 

adoption of adaptation measures. Many farmers 

remain attached to conventional cropping systems 

and are reluctant to adopt improved drought-

resilient technologies (Olayemi& Yusuf, 2022). 

Furthermore, gender inequality limits women's 

access to productive resources such as land, 

agricultural credit, and extension services, thereby 

reducing their capacity to implement effective 

adaptation strategies (Ibrahim etal.,2021). Poor rural 

infrastructure presents another major obstacle to 

successful drought adaptation. Also, inadequate road 

networks increase transportation costs and limit 

farmers' access to agricultural inputs and markets. 

Similarly, unreliable electricity supply restricts the 

operation of irrigation facilities and other climate-

smart technologies (Salau,20020). Environmental 

degradation, including soil erosion, groundwater 

depletion, deforestation, and uncontrolled grazing, 

further weakens the resilience of farming systems by 

reducing soil fertility and increasing vulnerability to 

prolonged drought (Olayemi& Yusuf,2022). 

These challenges are relevant to Jigawa 

State, where agriculture is an important livelihood 

activity. Farmers in Jigawa North-West may face 

difficulties adapting to drought because of 

inadequate finance, limited access to agricultural 

and weather information, insufficient extension 

services, reliance on traditional farming practices, 

poor infrastructure and environmental degradation. 

The study background specifically identifies 

financial constraints, knowledge gaps, socio-cultural 

factors and physical and structural limitations as 

major barriers to successful drought adaptation. 

Therefore, the major problem addressed by this 

study is that, despite the availability of drought-

adaptation strategies, farmers in Jigawa North-West 

may be unable to effectively adopt and sustain these 

strategies because of various socioeconomic, 

informational, behavioural, infrastructural and 

environmental constraints. Identifying these 

hindrances is important for developing appropriate 

interventions that can strengthen farmers' resilience, 

improve agricultural productivity and enhance 

household food security in the study area. 

 

II. The Study Area 
The study area lies geographically between latitudes 

13.000N to 14.000N and longitudes 8.000E to 9.000E 

(figure 1). Climaticallythe area is semi-

arid,characterizedbylongdryseasonofseventoeightmo

nths (OctobertoMay).Andshort wetseason of 

roughlyfourmonths(JunetoSeptember).Rainyseason

maystartinMay but earlyrains in Aprilare not 

unusual. Thebulk of therainfalls in Junethrough 

September.Violentduststormsfollowedbylightningus

uallyherald 

theonsetoftherainsinMay/JuneandtheirretreatinSepte

mberorearly October. Totalannualrainfallis 

about600mm with greatvariations 

resultinginsevereandprolong 

droughtwhichcausescropfailure,deathoflivestock and 

overallhuman sorrow (Jigawa State Government 

Diary, 2022). 
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Figure 1: Jigawa State Map Showing the Study Area and the Three Sampled LGAs 

Source: Field survey 2026 

 

III. Materials and Methods 
This study examined the factors hindering 

effective adaptation to drought among rural farming 

communities in the extreme northern part of Jigawa 

State, where drought impact is most pronounced. A 

structured questionnaire was employed as the 

primary data collection instrument. To ensure the 

validity of the instrument, the research questions 

and objectives were subjected to content validity 

evaluation and scrutiny by experts. 

A pilot study was conducted with 66 

respondents, comprising 22 individuals from each of 

the three selected Local Government Areas (LGAs): 

Babura, Sule-Tankarkar, and Maigatari. Data 

collected from the pilot study were coded, and the 

reliability of the instrument was assessed using 

Cronbach’s alpha coefficient, which yielded a 

reliability coefficient of 0.789. The final 

questionnaires were administered using a face-to-

face method.  

 

IV. Sampling Design and Questionnaire 

Administration 
Sampling Design and Questionnaire 

Administration. The sample size for the main study 

was determined using Krejcie and Morgan’s (1970) 

formula, which recommends a sample size of 384, 

for populations between 250,000and 1,000,000. A 

multi-stage sampling technique was employed. In 

the first stage, purposive sampling was used to 

select three frontline LGAs Babura, Maigatari, and 

Sule-Tankarkarrepresenting 25% of the LGAs in the 

study area. In the subsequent stage, simple random 

sampling was applied to select 12 respondents from 

each of the 32 farming communities across the three 

LGAs, resulting in a total of 384respondents. Of 

these, 340 questionnaires were retrieved and used 

for analysis, representing a response rate of 88.5% 

(Table 1). 

 

Table 1: Selected LGAs and the number of questionnaires administered and retrieved 

Local 

Government 

Areas 

Population 

 

 

Farming 

communities 

 

Questionnaire 

Administered, n(%)  

Questionnaire 

retrieved 

340 (88.5%)                                                                            

Babura 

 

 

 

 

284,500 

 

 

 

 

Batali, Dorawa, Garu 

Gasakoli, Insha-Ruwa 

Jigawar Dan Ali, 

Kanya, Kuzunzumi, 

Kyambo,Takwasa, Yar-

132(100.0) 

 

 

 

 

123 (36.2) 
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Kirya    

Maigatari 

 

 

 

 

236,600 

 

 

 

 

Bagware, JobiGari, 

Matoya, Matsatstsagi, 

Dan-Kumbo, Fulata, 

Galadi, Jajeri, Turbus, 

Madana, Madaka 

 

132(100.0) 

 

 

 

110(32.4) 

 

 

 

 

 

Sule-Tankarkar 

 

 

 

180,200 

 

 

 

Albasu, Amanga,  

Tsalle, Dangwanki, 

Shabaru, Taka-Tsaba, 

Yan-Damo, Asayaya, 

Daudu, Jeke 

120(100.0) 

 

 

107 (31.4) 

 

 

 

 

 Source: Field Survey (2026) 

 

V. Results and Discussions 
Descriptive statistical techniques, including 

frequencies and percentages, were employed to 

analyse respondents' perceptions of the factors 

hindering effective drought adaptation. To identify 

the most critical constraints, respondents rated each 

hindrance using a four-point scale ranging from 3 

(highly problematic) to 0 (not a problem). The 

Problem Confrontation Index (PCI) was 

subsequently computed to determine the relative 

severity of each identified constraint. 

The IPC= was calculated using the following 

formula; 

PCI= (ph. x3) + (pm x2) + (plx1) + (pnx0) 

Ph= Number of respondent rating   the problem as 

high severe 

Pm= Number of respondent rating   the problem as 

medium severe 

Pl= Number of respondent rating   the problem as 

less severe 

Pn= Number of respondent indicating   that the 

factor was not a problem  

Higher PCI value indicate greater severity of the 

hindrances. 

 

Table 2: Farming communities’ perceived hindrances to successful drought adaptation. 

Perceived Hindrances  Babura  

(N=132) 

Maigatari 

(N=132) 

Sule-Tankarkar 

(N=107) 

% 

average for 

the 3 LGAs 

Freq % Freq % Freq % % 

Average 

 

Low literacy level 32 24.2 45 34.1 44 41.0 33.1 

Emergence of new pests and 

diseases 

25 19.0 30 22.7 29 27.1 22.9 

Poor agricultural extension services 

delivery 

56 42.4 63 47.7 53 49.5 46.5 

High cost of improved seeds 

varieties 

44 33.3 56 42.4 43 40.1 38.6 

untimely drought early warning 

information 

72 54.5 48 36.4 53 49.5 46.8 

Absence of irrigation facilities 76 57.6 84 63.6 66 61.7 60.9 

Lack of modern farm implements 31 23.5 46 34.8 57 53.3 37.2 
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High cost of  storage and processing 

facilities 

50 37.9 62 46.9 40 37.4 40.7 

Limited access to institutional 

credits  

29 22.0 38 28.8 31 29.0 26.6 

Traditional beliefs  21 15.9 27 20.4 13 12.1 16.1 

Source: Field Survey, 2026 

 

Farming Communities' Perceived 

Hindrances to Successful Drought Adaptation. A 

hindrance is any factor that delays, restricts, or 

prevents the successful implementation of drought 

adaptation measures. The responses obtained from 

the questionnaires revealed several important 

constraints affecting farmers' ability to adapt 

effectively to drought. The results are presented in 

Table 2. The findings indicate that the major 

constraints experienced by farming communities 

differed slightly across the three Local Government 

Areas; however, several challenges were 

consistently reported by respondents. Overall, the 

absence of irrigation facilities recorded the highest 

proportion of responses (60.9%), making it the most 

widespread constraint across the study area. This 

was followed by untimely dissemination of drought 

early warning information (46.8%), poor 

agricultural extension service delivery (46.5%), and 

the high cost of storage and processing facilities 

(40.7%). 

Furthermore, the high cost of improved 

seed varieties (38.6%) and inadequate access to 

modern farm implements (37.2%) were identified as 

significant obstacles limiting farmers' adaptive 

capacity. Although limited access to institutional 

credit (26.6%), low literacy levels (33.1%), the 

emergence of new pests and diseases (22.9%), and 

traditional beliefs (16.1%) recorded relatively lower 

percentages, they nevertheless remain important 

barriers to effective drought adaptation and should 

not be overlooked in policy formulation and 

intervention programmes. 

 

Table 3: PCI rankingofhindrancestosuccessfuladaptation to drought 

Problem Extent of problem (N=340) PCI 

 

Rank 

order High 

(3) 

Medium 

(2) 

Low 

(1) 

Not at 

all (0) 

Absence of irrigation facility 

Untimelydrought early warning information 

Poor agricultural extension services delivery High 

cost of storage and processing facilities 

High cost of improved seeds varieties 

High cost of modern farm implements 

Limited access to institutional credits 

Low literacy level 

Emergence of new pests and diseases 

Traditional belief 

220 

200 

189 

172 

97 

102 

203 

84 

76 

49 

 

80 

96 

98 

101 

164 

134 

90 

92 

98 

98 

33 

35 

47 

63 

54 

82 

30 

125 

123 

101 

7 

9 

6 

4 

25 

22 

17 

39 

43 

92 

853 

827 

810 

781 

673 

656 

606 

561 

547 

444 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

 

Source: Field Survey, 2026. 

 

The findings table 3, above revealed that 

the absence of irrigation facilities was the most 

significant hindrance to successful drought 

adaptation, with the highest Problem Confrontation 

Index (PCI =850). This finding indicates that 

farmers in the study area depend largely on rainfall 

for crop production, making them highly vulnerable 

to prolonged dry spells and climate variability. The 

result is consistent with the findings ofSakane et al. 

(2023), who reported that inadequate irrigation 

infrastructure limits farmers' adaptive capacity in 

sub-Saharan Africa. Similarly, the World Bank 

(2022) emphasized that investment in irrigation is 

essential for improving agricultural resilience, 

increasing crop productivity, and ensuring food 

security in drought-prone regions. This finding also 

agrees with the IPCC (2022), which noted that 

improved water management systems are among the 

most effective adaptation measures against climate 

change. 

The study further found that untimely 

drought early warning information ranked second 
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(PCI =827). This suggests that farmers often receive 

weather forecasts and climate information too late to 

make appropriate farming decisions. Timely climate 

information enables farmers to determine the best 

periods for planting, irrigation scheduling, and 

harvesting. This finding supports the report of the 

IPCC (2022), which stated that effective early 

warning systems reduce disaster risks by providing 

accurate and timely climate information. 

Likewise, FAO (2023), reported that 

limited access to weather information significantly 

reduces farmers' preparedness for drought and other 

climate-related hazards. 

Another important finding was that poor 

agricultural extension service delivery ranked third 

(PCI = 810) This indicates that inadequate extension 

support limits farmers' access to modern farming 

practices and climate-smart agricultural 

technologies. The finding agrees with Abanigbeet 

al. (2024), who found that weak agricultural 

extension systems reduce farmers' awareness and 

adoption of drought adaptation strategies. Similarly, 

Anderson and Feder (2021), emphasized that 

extension services play a critical role in transferring 

innovations that enhance agricultural productivity 

and climate resilience. 

The high cost of storage and processing 

facilities was ranked fourth (PCI= 781), indicating 

that financial constraints limit farmers' ability to 

reduce post-harvest losses and improve product 

value. This result is consistent with FAO (2023), 

which reported that inadequate storage infrastructure 

contributes significantly to food losses in 

developing countries. The IPCC (2022), also 

highlighted that investments in post-harvest 

technologies are important for strengthening food 

security under changing climatic conditions. 

Furthermore, the high cost of improved 

seed varieties (PCI=673) and modern farm 

implements (PCI=656), were identified as major 

barriers to drought adaptation. These findings 

suggest that although improved technologies exist, 

many farmers cannot afford them because of limited 

financial resources. This agrees with Ochieng et al. 

(2022), who observed that the affordability of 

agricultural inputs strongly influences farmers' 

willingness to adopt climate-smart agricultural 

practices. Similarly, Wossen et al.(2023), reported 

that access to improved technologies increases 

farmers' resilience to climate variability. 

The study also revealed that limited access 

to institutional credit (PCI 606), remains a 

significant challenge. Credit enables farmers to 

invest in improved seeds, irrigation facilities, 

fertilizers, and modern farming equipment. This 

finding supports Enete and Achike (2020), who 

found that access to agricultural credit significantly 

increases farmers' adoption of climate adaptation 

technologies. Likewise, Di Falco et al. (2023), 

concluded that financial support improves farmers' 

adaptive capacity and enhances agricultural 

productivity. 

Finally, low literacy level, emergence of 

new pests and diseases, and traditional beliefs were 

ranked eighth, ninth, and tenth, respectively. 

Although these factors were perceived as less 

severe, they still influence farmers' adaptation 

decisions. Low literacy affects farmers' ability to 

understand climate information, while emerging 

pests and diseases increase production risks under 

changing climatic conditions. Traditional beliefs 

may also discourage the adoption of modern 

agricultural innovations. These findings agree with 

FAO (2023), and IPCC (2022), which recognized 

education, knowledge dissemination, and 

institutional support as important 

determinantsofclimateadaptation. 

 

VI. Conclusion 

The study concludes that drought 

constitutes a significant constraint to agricultural 

production and the livelihoods of rural farming 

communities in the study area. The vulnerability of 

farmers is largely associated with their dependence 

on rain-fed agriculture and the increasing variability 

of seasonal rainfall. The findings demonstrate that 

farmers face multiple socioeconomic, institutional, 

infrastructural, and technological constraints that 

limit their ability to adapt effectively to drought 

conditions. 

The Problem Confrontation Index (PCI) 

ranking identified the absence of irrigation facilities 

as the most critical hindrance to successful drought 

adaptation, followed by untimely drought early-

warning information and poor agricultural extension 

service delivery. Other important constraints 

included the high cost of storage and processing 

facilities, improved seed varieties, and modern farm 

implements, as well as limited access to institutional 

credit. 

Although low literacy, emerging pests and 

diseases, and traditional beliefs recorded 

comparatively lower PCI values, these factors 

remain relevant to farmers' adaptation decisions. 

Overall, the findings indicate that improving 

farmers' adaptive capacity requires an integrated 

approach that combines irrigation development, 

timely climate information, effective agricultural 

extension services, improved access to agricultural 
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inputs and credit, and appropriate rural development 

interventions. 

Addressing these constraints would enhance the 

capacity of farming communities to cope with 

drought, sustain agricultural production, improve 

food security, and strengthen rural livelihoods in the 

study area. 

 

 

VII. Recommendations 
1.Based on the findings of the study, the following 

recommendations are proposed: 

should prioritize the provision and rehabilitation of 

irrigation facilities in drought-prone farming 

communities. Increased access to irrigation would 

reduce farmers' dependence on rainfall and enable 

agricultural production to continue during periods of 

inadequate rainfall. 

2.Relevant government agencies should strengthen 

the collection, processing, and dissemination of 

drought and weather information. Early-warning 

information should be communicated to farmers in a 

timely and accessible manner through agricultural 

extension officers, community-based organizations, 

radio, mobile communication, and other locally 

appropriate channels. Strengthening agricultural 

extension services:  

3.Agricultural extension services should be 

adequately funded and staffed to ensure that farmers 

receive regular technical support. Extension officers 

should provide practical information on drought-

resistant crops, soil and water conservation, climate-

smart agricultural practices, irrigation management, 

and other appropriate adaptation measures. 

4.Government, financial institutions, and 

agricultural development programmes should 

improve farmers' access to affordable and accessible 

credit facilities. Such financial support would enable 

farmers to acquire improved seeds, farm 

implements, irrigation equipment, and other inputs 

required for drought adaptation.  

5.Appropriate government interventions should be 

introduced to improve the affordability and 

availability of improved seed varieties, modern farm 

implements, and other climate-resilient agricultural 

technologies. This would increase the ability of 

smallholder farmers to adopt appropriate drought-

adaptation measures.  

6.Government and relevant development 

organizations should support the establishment and 

upgrading of affordable storage and processing 

facilities in farming communities. Improved 

facilities would help reduce post-harvest losses and 

enable farmers to preserve and add value to their 

agricultural produce. 

7.Adult literacy and farmer education: Adult literacy 

programmes should be strengthened in rural 

communities. Improving farmers' literacy and access 

to agricultural education would enhance their ability 

to understand climate information, extension 

messages, early-warning information, and 

instructions associated with modern agricultural 

technologies. 

8.Drought adaptation interventions should be 

implemented through collaboration among 

government agencies, agricultural extension 

institutions, financial organizations, research 

institutions, and local farming communities. Such 

collaboration would help ensure that interventions 

address the interconnected infrastructural, financial, 

informational, and institutional constraints identified 

by the study. 
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