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Abstract

This study examined the determinants of livelihood options of farm households under changing
climatic conditions in Southeast Nigeria. A total of 360 respondents were selected through a multistage
sampling procedure across Abia, Anambra, and Ebonyi States. Primary data were obtained using
structured questionnaires, complemented by secondary weather data (2001-2020). Analysis employed
descriptive statistics, rainfall anomaly index, Z-test, and multinomial regression. Results revealed
significant variability in rainfall and temperature, with alternating periods of flooding and drought.
Results showed that 71% of respondents were male, with an average age of 56 years and household size
of seven. About 52% were married, 40% attained primary education, and 83% had not migrated. The
average farm size was 2.15 hectares and mean annual income ¥¥507,205.56k. Major livelihood options
included agro-processing (20.8%), wage labor (18.3%), tricycle operation (14.4%), petty trading
(11.9%), and carpentry/furniture (10.8%). Other options comprised food vending (8.9%),
plumbing/painting (8.3%), GSM repair (7.5%), vulcanizing (6.7%), tile work (6.1%), and hairdressing
(3.9%). The study found that rainfall variability, extreme temperatures, and shifting rainfall
onset/cessation significantly reduced agricultural productivity, forcing farmers into non-farm activities.
It concludes that climate variability threatens rural livelihoods and recommends climate-smart policies,
early warning systems, and promotion of sustainable non-farm enterprises.
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Introduction

Climate change has emerged as one of the most pressing global development challenges of
the 21st century, with disproportionate impacts on developing economies that are heavily
dependent on agriculture (IPCC, 2021). Agriculture, being highly sensitive to climatic
conditions, is among the most vulnerable sectors to climate variability, especially in sub-
Saharan Africa where over 60% of the population depends on rain-fed farming for
subsistence and income generation (Nhemachena & Hassan, 2007). Variability in rainfall,
rising temperatures, recurrent droughts, and floods are increasingly undermining agricultural
productivity, food security, and rural livelihoods across the continent.

In Nigeria, climate change manifests through erratic rainfall, prolonged dry spells, flooding,
soil erosion, and declining soil fertility. The Southeast region, in particular, faces unique
challenges due to high population density, intense land use pressure, and severe gully erosion
which have reduced the availability of arable land (Ezeh et al., 2012) *¥l, Rain-fed farming
systems dominate the region, exposing farm households to high levels of climatic risk and
vulnerability. With limited access to irrigation, mechanization, and adaptive technologies, the
capacity of smallholder farmers to withstand climate shocks is severely constrained.

The implications of climate variability extend beyond crop yield reduction to broader
livelihood insecurity. Declines in agricultural output translate into reduced household
income, food shortages, and heightened poverty. Consequently, rural households
increasingly resort to livelihood diversification as a survival strategy. Such diversification
often includes engagement in non-farm activities such as agro-processing, wage labor,
trading, and artisanal work, which serve to supplement income and reduce dependence on
climate-sensitive agriculture.
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Several studies have emphasized the importance of
livelihood diversification as a coping and adaptation
mechanism to climate change. For instance, note that
diversification into non-farm income sources improves
resilience, reduces vulnerability to climate shocks, and
enhances food security. However, the extent, patterns, and
determinants of such diversification strategies vary
significantly across regions due to socio-economic, cultural,
and environmental factors. Despite the growing recognition
of climate change impacts, there remains a paucity of
empirical research that specifically investigates how farm
households in Southeast Nigeria adapt their livelihood
strategies in response to changing climatic conditions. Most
existing studies have focused on Northern Nigeria, where
desertification and drought are more pronounced. By
contrast, Southeast Nigeria is characterized by heavy
rainfall, flooding, and severe soil erosion, yet the adaptation
strategies of households in this ecological zone are poorly
documented. Understanding the determinants of livelihood
options under climate stress is essential for designing
effective adaptation policies. Such knowledge can guide
interventions by government, development agencies, and
extension services to strengthen resilience and promote
sustainable livelihoods. This study therefore investigates the
determinants of livelihood options among farm households
in Southeast Nigeria under changing climatic conditions,
with particular focus on the socio-economic characteristics
of households, the extent of livelihood diversification, and
the environmental challenges influencing household
decisions. The broad objective was to assess the
determinants of livelihood options of farm households under
changing climatic conditions in Southeast Nigeria.

The specific objectives were to

1. Identify the major climate change elements prevalent in
the study area.

2. Determine the livelihood options of farm households
under changing climatic conditions.

Methodology

Study Area

The study was carried out in Southeast Nigeria, comprising
Abia, Anambra, and Ebonyi States. This region is located
within the rainforest agro-ecological zone and is
characterized by high population density, diverse farming
systems, and severe ecological challenges, particularly soil
erosion and land degradation. The climate is typically humid
tropical, with a bimodal rainfall pattern ranging from 1,500
mm to 2,500 mm annually and average temperatures
between 22°C and 30°C. Rainfall usually begins in March
and ends in October, with a short dry spell in August, while
the dry season extends from November to March. The
majority of the population depends on agriculture, primarily
subsistence farming, supplemented with small-scale trading,
artisanal activities, and wage labor.

Research Design

A survey research design was employed to collect both
primary and secondary data relevant to the study objectives.
The design was chosen because it facilitates the collection
of cross-sectional data from a large population within a
limited period, thereby enabling reliable generalization of
findings.
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Population of the Study

The target population comprised all farm households in
Abia, Anambra, and Ebonyi States. These households are
predominantly smallholder farmers who rely heavily on
rain-fed agriculture and are highly vulnerable to the effects
of climate variability.

Sampling Procedure and Sample Size

A multistage sampling procedure was employed in selecting
the respondents for the study. In the first stage, three states,
Abia, Anambra, and Ebonyi were purposively selected
because of their high vulnerability to climate variability and
severe soil erosion. In the second stage, two senatorial zones
were randomly selected from each state, giving a total of six
zones. From each zone, two Local Government Areas
(LGAs) were randomly chosen, amounting to 12 LGAs. In
the fourth stage, three farming communities were selected
from each LGA, making a total of 36 communities. Finally,
ten farm households were randomly selected from each
community, resulting in a total sample size of 360
respondents.  This  multistage  approach  ensured
representativeness across the ecological and socio-economic
variations within the study area.

Data Collection Methods

Data for the study were obtained from both primary and
secondary sources. Primary data were collected through the
administration of structured questionnaires and oral
interviews. The questionnaire captured information on the
socio-economic characteristics of respondents, household
livelihood options, and perceptions of climate variability.
Secondary data were sourced from meteorological agencies,
agricultural institutions, and published reports. In particular,
rainfall and temperature data spanning 2001 to 2020 were
obtained to capture long-term trends in climate variability in
the study area.

Data Analysis

The data collected were subjected to both descriptive and
inferential statistical analyses in line with the objectives of
the study. Descriptive statistics such as frequencies,
percentages, means, and standard deviations were employed
to summarize the socio-economic characteristics of
respondents and to present the livelihood options adopted by
farm households under changing climatic conditions.
Inferential statistics were further applied to test relationships
and draw inferences. Specifically, the Z-test was used to
compare mean differences between climatic variables and
household livelihood outcomes, thereby assessing the
impact of climate variability on agricultural activities. The
Chi-square (y?) test was employed to examine associations
between categorical socio-economic variables (such as
gender, education, and marital status) and the type of
livelihood options pursued by households.

Furthermore, the multinomial logit regression model was
fitted to identify the determinants of household choice of
livelihood strategies. This model was considered appropriate
because the dependent variable (livelihood option) was
categorical and comprised multiple discrete outcomes. The
explanatory variables included age, gender, household size,
educational level, farm size, annual income, migration
status, and access to credit. The model estimated the
probability of households adopting one livelihood option
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relative to another, thereby revealing the socio-economic
and demographic drivers of livelihood diversification under
climate stress.

Results and Discussion

Socioeconomic Characteristics of Respondents

Table 1 presents the socio-economic characteristics of the
respondents. The results indicate that a majority (71.1%) of
the respondents were male, while 28.9% were female,
suggesting that farming activities in the area are largely
male-dominated. The average age of the respondents was 56
years, which implies that most households are managed by
individuals within the economically active age group.
Household size was relatively large, averaging seven
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members per household, which provides labor for
agricultural and non-agricultural livelihood activities. With
respect to marital status, 52.2% of respondents were
married, 22.8% divorced, 18.9% widowed, and only 6.1%
single. The educational attainment of respondents showed
that 39.7% had primary education, 31.7% secondary
education, 25.6% tertiary education, while only 2.0% had
postgraduate education. Migration status revealed that
83.3% of respondents had not migrated, while 16.7%
reported some form of migration experience. The mean
annual income of respondents was estimated at
¥N507,205.56k, while the mean farm size cultivated was 2.15
hectares.

Table 1: Socioeconomic Characteristics of Respondents (n = 360)

Variable Frequency Percentage (%)
Male 256 71.1
Female 104 28.9
Single 22 6.1
Married 188 52.2
Divorced 82 22.8
Widowed 68 18.9
Primary 143 39.7
Secondary 114 31.7
Tertiary 92 25.6
Postgraduate 7 2.0
Migrated 60 16.7
Not migrated 300 83.3
Mean Age (years) - 56
Household Size (mean) - 7
Farm Size (ha) - 2.15
Annual Income (N) - 507,205.56

Livelihood Options Adopted by Households

Farm households in the study area engaged in a wide range
of livelihood diversification strategies in response to
changing climatic conditions. Table 2 shows that the
dominant options were agro-processing (20.8%), wage labor
(18.3%), tricycle operation (14.4%), petty trading (11.9%),

and carpentry/furniture making (10.8%). Other livelihood
activities included food vending (8.9%), plumbing/painting
(8.3%), bus/car operation (8.1%), GSM repair (7.5%),
vulcanizing (6.7%), tile work (6.1%), and hairdressing
(3.9%).

Table 2: Livelihood Options Adopted by Respondents

Livelihood Option Frequency Percentage (%)
Agro-processing 75 20.8
Wage work 66 18.3
Tricycle operation 52 14.4
Petty trading 43 11.9
Carpentry/furniture 39 10.8
Food vending 32 8.9
Plumbing/painting 30 8.3
Bus/car operation 29 8.1
GSM repair 27 7.5
Vulcanizing 24 6.7
Tile work 22 6.1
Hairdressing 14 3.9

Perceived Effects of Climate Change

Respondents reported several manifestations of climate
variability in the study area. These included irregular
rainfall patterns, increased temperature, prolonged dry
spells, late onset and early cessation of rains, and heightened
incidence of flooding and soil erosion. These climate-related
changes were consistently perceived as having adverse
impacts on crop production, household food availability,
and income stability.

Inferential Results

Chi-square results revealed significant associations between
socio-economic variables and household livelihood options.
For instance, education level was significantly associated
with the type of non-farm activity adopted (y* = 19.62, p <
0.05), indicating that better-educated respondents were more
likely to engage in diversified, higher-income non-farm
enterprises. Similarly, household size showed a significant
relationship (y*> = 13.41, p < 0.05), suggesting that larger
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households relied more heavily on diversification due to
greater labor availability. The Z-test revealed significant
differences between climatic variables over time. Rainfall
variability between the period 2001-2010 and 2011-2020
showed a statistically significant reduction in mean annual
rainfall (Z = 2.41, p < 0.05), while temperature patterns
revealed a significant increase in mean annual temperatures
over the same period (Z = 2.87, p < 0.01). These results
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confirm farmers’ perceptions of worsening climatic
conditions in the study area. The multinomial logit model
identified the key determinants of livelihood diversification
among respondents (Table 3). The results showed that
household income, education level, farm size, and access to
credit significantly influenced the choice of livelihood
strategies.

Table 3: Determinants of Livelihood Diversification (Multinomial Logit Results)

Variable Coefficient Std. Error| Z-value | p-value Significance
Age -0.021 0.013 -1.62 0.105 NS
Gender 0.312 0.154 2.03 0.042 el
Household size 0.089 0.025 3.56 0.000 okl
Education 0.441 0.118 3.74 0.000 ool
Farm size -0.276 0.094 -2.94 0.003 falaied
Income 0.368 0.102 3.61 0.000 Fkk
Migration status -0.145 0.121 -1.20 0.231 NS
Access to credit 0.522 0.147 3.55 0.000 Hkx

Note: *** = p < 0.01; ** = p < 0.05; NS = Not Significant

Discussion

The results of this study revealed important socio-economic
characteristics of farm households in Southeast Nigeria that
have direct implications for livelihood diversification under
climate variability. The finding that 71.1% of respondents
were male shows that farming is largely male-dominated in
the area, though women still play supportive roles in
household food and income security. The average age of 56
years implies that farmers are mostly within the productive
age range, but approaching older age, which may affect
labor availability in the future. The relatively large
household size (average of seven members) suggests that
households have access to family labor, which is critical for
engaging in multiple livelihood activities. Education was
found to be an important factor influencing diversification.
The fact that a significant proportion (39.7%) had primary
education, with fewer attaining tertiary and postgraduate
levels, indicates that while literacy exists, limited education
may constrain access to skilled non-farm opportunities. This
is supported by the Chi-square results, which showed that
education was significantly associated with livelihood
diversification (3> = 19.62, p < 0.05). Households with better
education were more likely to engage in non-farm and
higher-income  activities such as petty trading,
transportation, and agro-processing.

The analysis of livelihood options revealed that households
engaged in a broad range of activities, with agro-processing
(20.8%), wage labor (18.3%), and tricycle operation
(14.4%) being the most common. This indicates that
households are gradually shifting away from sole
dependence on crop farming towards non-farm activities
that provide more stable income. These results confirm that
diversification is both a survival and adaptation strategy in
the face of declining farm productivity and increasing
climatic risks. The perception of farmers about climate
change was validated by the Z-test results, which showed a
significant reduction in rainfall and an increase in
temperature between 2001-2010 and 2011-2020. This aligns
with respondents’ reports of late onset and early cessation of
rainfall, prolonged dry spells, flooding, and soil erosion.
Such climatic stressors negatively affect crop yield, income,
and household food security, compelling households to seek
alternative livelihood options. The multinomial logit model
identified income, education, farm size, and access to credit

as significant determinants of livelihood diversification.
Households with higher income and better education were
more likely to adopt profitable non-farm activities such as
agro-processing and trading. Smaller farm sizes pushed
households to diversify away from farming, while access to
credit enabled investment in income-generating enterprises.
On the other hand, age and migration status were not
significant determinants, indicating that demographic factors
play a lesser role compared to economic and institutional
variables.

Overall, the findings demonstrate that livelihood
diversification in Southeast Nigeria is strongly influenced
by socio-economic factors and the pressures of climate
variability. Households are adopting multiple strategies to
cope with declining farm output and unstable climatic
conditions. However, limited education, restricted access to
credit, and small farm sizes constrain their ability to
diversify effectively. This highlights the urgent need for
interventions that strengthen farmers’ adaptive capacity
through education, financial inclusion, and improved access
to resources.

Conclusion

This study examined the determinants of livelihood options
of farm households under changing climatic conditions in
Southeast Nigeria. The findings revealed that most of the
respondents were male, middle-aged, and operated relatively
large households, which provided labor for agricultural and
non-agricultural activities. The results also showed that
education, income, farm size, and access to credit were
significant determinants of livelihood diversification, while
age and migration status were not significant. Agro-
processing, wage labor, tricycle operation, petty trading, and
carpentry were identified as the major livelihood options
pursued by households, indicating a gradual shift from
dependence on climate-sensitive agriculture to more
resilient non-farm income sources. The perception of
farmers on climate variability was validated by statistical
evidence, as rainfall was shown to have declined while
temperature increased significantly over the last two
decades. These changes were linked to reduced crop yields,
food insecurity, and income instability, thereby forcing
households to diversify their livelihoods as a coping and
adaptive strategy. It can therefore be concluded that
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livelihood diversification in Southeast Nigeria serves both
as a survival mechanism and as a long-term adaptation
strategy to climate stress. However, the capacity of
households to diversify effectively is constrained by low
levels of education, limited access to credit, and shrinking
farm sizes, which continue to undermine resilience and
sustainability.

Recommendations

Based on the findings of this study, it is recommended that
efforts should be made to strengthen the adaptive capacity
of farm households in the study area. Improved access to
formal and informal education is necessary to enhance
farmers’ knowledge and skills, thereby enabling them to
participate more effectively in non-farm and higher-income
activities. Credit delivery systems should also be expanded
to rural areas, as access to finance plays a crucial role in
enabling households to invest in profitable livelihood
options. Furthermore, extension services should intensify
the promotion of climate-smart agricultural practices such as
soil conservation, improved crop varieties, and small-scale
irrigation, which will help households reduce their
dependence on rainfall and increase agricultural resilience.
In addition, government and development agencies should
promote livelihood empowerment programs that encourage
non-farm enterprises such as processing, trading, and
transportation, which were identified in this study as the
most common adaptation strategies. Investment in rural
infrastructure, erosion control, and flood management is
equally essential in mitigating environmental challenges that
threaten agricultural production and rural livelihoods.
Addressing these challenges through education, credit
access, extension support, and environmental management
will not only improve the resilience of households but also
ensure sustainable livelihoods under changing climatic
conditions in Southeast Nigeria.
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