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Abstract. The participation of women in both subsistence and commercial agriculture is critical for rural
empowerment and the reduction of gender inequality in the Sahel region of Nigeria. Enhancing the economic
benefits that women derive from agriculture creates opportunities for empowerment, but increasing such
participation necessitates addressing the existing barriers. This research investigates the economic, cultural, and
environmental factors that affect female farmers and livestock keepers in Nigeria’s Sahel region. The objective
is to identify what leads to women participating in agriculture by employing a transformative paradigm, using a
quantitative survey of 2,290 adult women, and qualitative data from focus group discussions and key informant
interviews in six local government areas. The research analysed findings using the SPSS 23 and ArcGIS 10
software. Stepwise regression measured the relationship between demographic and socioeconomic variables and
participation in livestock and agricultural production. Results show older women are more likely to work full-
time in agriculture, and 58% of women earn less than N10,000 monthly. Stepwise regression reveals that multiple
predictors account for 86% of the variance in participation in crop farming and animal rearing. Major challenges
for women include lack of farmland, farm inputs, and frequent crop failure. Qualitative evidence further
highlights social, cultural, economic, and environmental barriers. The research concludes that increased access
to agricultural inputs and services is essential to enhance women’s role in the value chain and marketing within
Nigeria’s agricultural sector.

INTRODUCTION

Globally, the informal economy comprises about sixty percent of the workforce, which gives rise
to gender issues of inequality and empowerment. In Sub-Saharan Africa, there are more women in this
sector than men (90 to 85 percent respectively) (International Labour Organization [ILO], 2023). To
achieve gender equality and reduce poverty, nations can ensure growth by supporting the workforce in
the informal economy. Against this global and regional backdrop, women in agriculture face
discrimination in land and livestock ownership, equal pay, participation in decision-making entities, and
access to credit and financial services (FAO, 2023). In this part of Africa, food security and poverty
reduction are linked to the growth in agriculture (Byerlee ef al., 2007). Agriculture has experienced
fundamental changes with innovative market demands for its products with high-profit margins. The
sectors have seen gains and losses in gender participation, especially amongst women who have less
market access.
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Current global challenges, like unfavourable weather conditions, climate change, the Coronavirus
pandemic, or wars, affect the food supply, which results in starvation and a high cost of agricultural
produce. The benefits in the sector include employment for the poor rural population and revenue
through the Gross Domestic Product (GDP) in developing countries (World Bank, 2023). This raises
the issue of equity, which affects women who are more disadvantaged and small agricultural holders.
Women are often left out of the profitable aspect of the agricultural market economy and are unable to
compete with large-scale agricultural holders. Agriculture is necessary for development and warrants
more than agricultural produce and livelihood. The poor rural people need productive assets (like land);
the uninsured risk for the small farm holders, agricultural institutions, and the granting of unsecured
group loans are some of the required measures to ensure sustainability and development in the sector.
Small farm holders focus on stable food production, which in the long run is unsustainable in the current
profitable agricultural market/agro-industry (Onyalo, 2019; De Janvry & Sadoulet, 2022).

In the global agricultural economy, livestock is one of the major contributors, and it aids as well
as drives rural livelihood, brings about food security, and improves the nutritional status of the populace
(FAO, 2023). The core users and keepers of locally bred livestock are women. Women play a crucial
role in the production and marketing of livestock. There is an expected gender bias due to gender roles,
and rural women encounter more hindrances, notwithstanding their important contribution to livestock
production. To maximise their full capacity in this sector, women need access to essential machinery/
implements, services, and resources. Despite the disparity in human beliefs and traditions, women’s
major limitations in the livestock sector include inaccessibility to factors of production, loans/funds,
machinery, information, and extension services; a lack of autonomy at household, community, and local
institutional levels of decision-making, which hinders their effectiveness in their financial management.

With reduced autonomy in finances and assets, land, and animal ownership, women lack the full
potential for livestock production and meeting family needs. Additional challenges women face in the
sector include the restricted access to markets and limited connections with key stakeholders along value
chains. These challenges stem from lower literacy rates, inadequate marketing skills, excessive
workloads, and limitations on mobility. Furthermore, women face an elevated risk of exposure to food-
borne and zoonotic diseases because they are often the primary handlers of animal products. The weak
recognition of women’s economic role in policies and programmes often lacks sex-disaggregated data
and information on the specific roles and responsibilities of women and men, including the constraints
they face (Bonis-Profuno et al., 2022; FAO, 2023).

More than half of the global poor rural populace relies on livestock for their income. Small-scale
farmers and pastoralists depend on livestock to provide dairy products, assist in the production of
manure/fertiliser, and serve as a source of income and safety measures in failed crop production (FAO,
2009). Grace et al. (2017) state that about forty percent of the world’s GDP is from livestock production.
This accounts for a high percentage of small/poor livestock keepers. Sub-Saharan Africa records a large
number of poor households with an increased rate of population growth and poor livestock keepers.
Most small-scale farmers have mixed farming with crop cultivation and livestock rearing. The products
from livestock are sold at local markets and bought by poor consumers. Developing nations mainly
engage in pastoralism due to a lack of intensive crop cultivation (Grace et al., 2017). Awan et al. (2021)
highlight social, economic, and technical factors affecting women’s participation in Pakistan. Women
have more livestock and are constrained by credit, services, training, household workload, and decision-
making in animal marketing.

There exist social-cultural barriers affecting agricultural development, especially among rural
women. In most countries, women are involved in low-productivity activities that result in low
income/wages. More women are engaged in the informal sector and unpaid family business. The lack
of investment opportunities, individual rights, resources, and voice hinders their livelihood. In formal
employment, women improved roles as traders, farm labourers, processors, and entrepreneurs in the
market chain, boosting their right to land ownership, income, and household welfare (World Bank,
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2009). In agricultural productivity, several other predictors influence women’s role in the sector. Onyalo
(2019) and Boncales et al. (2021) highlight the low participation of women in agricultural/livestock
marketing and related activities. This invariably results in low income/wages earned from food planting,
harvesting, and processing.

In sub-Saharan Africa, the application of economic and time-use surveys aids in assessing the time
spent by gender, and depicts women’s relevant role in the labour force for the agricultural sector across
countries. Women participate in mixed farming and pastoralism in order to improve and sustain their
livelihood. Household animal care is predominantly a woman’s role, and they are more engaged in
small-scale (poultry, pig, and dairy) livestock production. In societies where women do not have access
to land, livestock ownership is an attractive trade/business (Sofa Team & Doss, 2011). The time constraints
influence women’s agricultural productivity through their daily caretaking and household chores, days
for agricultural work, and other non-farming activities between the seasons. Women’s agricultural
activities are affected by the time spent on the spouse’s farmland, taking precedence over the female-
owned farm. Women lack access to household labour and rely on paid labour to work on their farms,
ultimately affecting their earnings from these activities. Social and cultural norms influence a woman’s
time, and its management depends on the individual (Pierotti et al., 2022; Matthew et al., 2022).

In Nigeria, women’s involvement in agriculture is seen in areas like the production and marketing of
processed and semi-processed produce. Several determinants, such as age, income, education, household
size, access to funds, information, training, farming inputs, land, years of farming, and taboos affect her
ability to function optimally in the agriculture value-chain (Ogunlela & Mukhtar, 2009; Oladejo ef al., 2011;
Odebode, 2012; Sahel Capital, 2014; Udemezue & Odia, 2021; Obianefo et al., 2021). Nigeria has over sixty
percent of women contributing to agricultural food production, processing, and marketing (FAO & Ecowas
Commission, 2018). Women do not engage in large-scale farming, but in subsistent farming and the trading
of agricultural products. This is due to cultural norms, patriarchy, and being limited to certain activities based
on a woman’s role as wife and mother (Asamu et al., 2020). Sallawu et al. (2022) used the participation index
to measure women’s participation in agricultural production. The indicators include land size, full-time and
part-time status, subsistent and commercial agriculture, and the years of participation.

Gicheru (2013) used five determinants (welfare, access, conscientisation, participation, and
control) to estimate gender inequalities in agriculture. Women participate more in weeding and
harvesting activities than in agriculture value addition and marketing. Men make decisions on the sales
of cash crops and the utilisation of sales. The need to empower women through the agriculture business
and move away from traditional gender roles assigned to women as subsistent farmers to commercial
farmers will boost food security and positively impact agricultural production. Most women own farms
and are also household farm labourers. Nigeria recorded a low Human Development Index (HDI) value
(0.535) in 2022, ranked 163™ out of 191 countries, while the gender inequality index, which measures
empowerment, labour market, and reproductive health, is 0.680, placing Nigeria 168™ out of 170
countries (UNDP, 2022). Matthew et al. (2022) depict countries in Africa where women’s engagement
in agriculture is important to human capital development and requires agricultural resources
accessibility and training, as well as the educational level.

In several parts of Nigeria, when the head of the household is male, the women are obligated to work
on his farms, and this takes priority over women’s farms. Due to a lack of funds, women are constrained
to hire labourers to work their fields, especially during peak farming season. Men own most of the land in
the country due to inheritance laws and cultural practices (Pierotti ef al., 2022). The FAO and ECOWAS
Commission (2018) report that in Gombe State, the average land appropriately owned by women is 2.5
hectares. Some of the farming challenges women face are farm size, the cultivation of crops that result in
low profit, and poor farm planning. The northern part of Nigeria depicts a gender gap and differences in
factors of production, with low production output per hectare. In crop production, women carried out pre-
and post-planting agricultural activities like weeding, planting, harvesting, and marketing of agricultural
produce, which are mostly food crops, rather than cash crops like cocoa, rubber, etc.
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Chickens, goats, pigs, rabbits, and sheep are small farm animals that women manage, while men
deal with large farm animals. These animals seek water and food daily around the neighbourhood due
to poverty in rural areas. Due to the lack of finance, women cannot rear livestock to bring high
returns/income (FAO and ECOWAS Commission, 2018). Dan and Kim (2020) reveal that women
participate in raising livestock such as goats and sheep in the semi-arid regions of Nigeria. These women
are also fully involved in domestic and family caregiving activities. Dan and Kim (2020) also say that
family size and education influence their participation in livestock production. According to Balogun
and Dudu (2024), women’s experience is a major contributor to sustainability in pastoralism in the Sahel
region of Nigeria.

In Northern Nigeria, the integrated survey on agriculture estimated gender gaps in agricultural
productivity to be four percent compared to the South of Nigeria, which recorded twenty-four percent
(World Bank, ONE Campaign, 2014). The major constraints identified were less access to productive
inputs and discrimination in social norms and practices in the northern part of the country. Land,
machinery, livestock inputs, network, time availability, risk, and market orientation affect agricultural
productivity in gender roles (Buehren, 2023). The case study by Odalonu et al.’s (2024) on northern
Nigeria reveals cultural practices and social norms affecting women’s participation in pastoralist
communities. There is more labour burden on rural women, and they spend more time in non-economic
activities like cooking, or collecting water and firewood (cooking fuel). Women have less work
experience in the formal sector, which may be a result of domestic responsibilities (Datta & Kotikula,
2017; Obayelu et al., 2019). With time constraints, women are mostly found working in the informal,
lower-paying part-time jobs and engaging in some production activities in the supply value chain.
Women engage in household domestic work, in family small-scale businesses with little or no
remuneration, and lack social security (Chant & Pedwell, 2008).

A transformative paradigm is used in this research to address societal injustice and inequality. The
application of this paradigm is to identify and improve discrimination and marginalization based on
selected factors. This inclusive approach is to work with all stakeholders to foster change and bring
about social justice for the marginalised in society. To create empowerment opportunities and reduce
the labour burden, women need to be engaged in commercial agriculture for their economic livelihood.
This also requires shifting gender norms and roles for women in a patriarchal society, if they are
expected to take on economic activities in addition to home-based care roles. To examine the impact
and limitations women deal with in the production of both subsistent and commercial agriculture/
livestock in the Sahel region of Nigeria, this research aims to ascertain the relationship of selected
predictors on women’s participation in agricultural and livestock production, and the women’s
empowerment strategies required in the same region. The research objectives seek to describe the social,
demographic, and economic attributes of women agro-pastoralists, examine the factors influencing
women’s participation in agriculture and livestock production, and evaluate the constraints women agro-
pastoralists must tackle in the research area.

2. METHODOLOGY
2.1. Study area

The Sahel region in Nigeria is found in the extreme northern part of the country. This region covers
part of the Northeast and Northwest states and includes Adamawa, Bauchi, Borno, Gombe, Yobe,
Jigawa, Kano, Katsina, Sokoto, and Zamfara. Bauchi has twenty (20) Local Government Areas, while
Gombe has eleven (11) Local Government Areas. The total land area of both states is 17,100 and 49,119
square kilometres, respectively. Both states are located in the North-East region of Nigeria (Fig. 1). Its
geographical coordinates are: 10.7761°N latitude and 9.9992°E longitude for Bauchi, and 10.3638°N
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latitude and 11.1928°E longitude for Gombe. In 2018, both states had an annual rainfall of 1,111 and
314 millimetres, respectively. Bauchi State’s annual minimum and maximum temperatures were 20.7°C
and 33.3°C, correspondingly. In Gombe State, the temperature ranges from 23.5°C to 35.4°C (NBS,
2019). The Sahel vegetation is attributed to isolated stands of thorny shrubs (Priscillia ef al., 2020).

The highest average household size of 7.9 is found in the North-East of Nigeria, and female-headed
households account for 5.7% of the total heads of household. They also have the highest average time
spent performing water collection, which is above 30 minutes in the dry season, and more than four
hours are spent on wood collection. In the 2006 Census, the total female population of Bauchi and
Gombe was 2,283,800 and 1,120,812, respectively. The selected communities of Dass, Kirfi, and
Tafewa Balewa have 224,656 of the total female population in Bauchi State. The Gombe State selected
research communities of Akko, Billri, and Kalfungo record 339,614 of the total female population (NPC,
2010). Gombe and Bauchi record high numbers of the population with no education amongst the
Northeast states (NDHS, 2019). The source of water for 33.5% of the Bauchi population is unprotected
wells/springs, while 46.2% in Gombe State use the same type of water source. Based on the projected
population figures in both states in 2015, the sex ratio is about 104 (NBS, 2019).
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Fig. 1 — Selected Local Government Areas in the Sahel Region, Nigeria.

More than ninety percent (90%) of households are engaged in crop farming or livestock rearing in
the North East region of Nigeria (GHS, 2019). Cowpea, groundnut, maize, millet, rice, sesame, sorghum,
and soy beans are the major crops grown in Bauchi State. Cattle, goats, poultry, and sheep are the major
livestock reared in this state, while crop farming, the rearing of small livestock, and marketing are the
major economic activities in the state (Kolo et al., 2019). Some of the largest farmers of groundnut in
Nigeria are found in Bauchi State, producing about 10,000 (3.5%) tonnes of the nation’s total
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production. This state also ranks fourth in sesame seed production and third in shea nut production in
Nigeria (Ministry of Commerce, 2023). In Gombe State, the major economic activities are agriculture,
trading, and public service. Seventy percent of the total employment in the state is engaged in
subsistence agriculture (Gombe State Ministry of Finance, 2022). Others are public and private sector
workers, as well as self-employed. Agro-processing, subsistence farming, trading, transportation,
livestock production, and local arts and crafts are the private sector activities in Gombe State. Endowed
with vast arable and grazing land, the State produces cash crops (groundnut, cotton, and cowpea).
Guinea corn, maize, millet, rice, and varieties of vegetables are the food crops produced, while cattle,
goats, sheep, and poultry are the livestock reared. Most of the crop producers are female.

2.2. Methods

The North East region of Nigeria is characterised by a high level of insecurity. Bauchi and Gombe
States were purposely selected because of the low level of banditry. The selected respondents were
households engaged in agriculture and pastoralism. The analysed data were aggregated at the state level
from the sampled local government areas (LGAs). The research recognised that women were among the
most marginalised and that Nigeria is an agrarian society. The sampling method used was a multi-stage
stratified and random design. In the first stage, Bauchi and Gombe States were divided into six local
government areas i.e., three local government areas from each state. The second stage entails dividing
the six selected local government areas into administrative wards. The delineation of the administrative
ward into blocks of 10 housing units was carried out in the third stage, resulting in 150-200 blocks per
ward. On Microsoft Excel, the random number function was applied to all listed blocks, and the sample
size assigned to the research area was selected. 2,290 female respondents per household were used for
the quantitative analysis in the research area (Tables 1 and 2).

Table 1

Percentage of Female Respondents in the Sampled States

Female Respondents
States
Frequency Percentages
Bauchi 1,139 49.7
Gombe 1,151 50.3
Total 2,290 100
Table 2

Number of Respondents by Selected Local Government Area in the States

Local Government | Total Population in| Total Female Female Respondents
Areas (LGAs) selected LGAs Population in
(2006 Census) selected LGAs Frequency Percentages
(2006 Census)
BAUCHI
Dass 90,114 43,419 378 16
Kirfi 145,636 70,299 381 17
Tafawa Balewa 221,310 110,938 380 17
GOMBE
Akko 337,435 159,920 388 17
Billiri 202,680 99,479 377 16
Kaltungo 160,392 80,215 386 17
Total 1,157,567 564,270 2,290 100
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This research used the transformative paradigm approach, which employs quantitative and
qualitative methodologies to ensure that the perspectives and challenges of marginalised women are
measured. Each state had six (6) focus group discussions (FGDs), which added up to a total of twelve (12)
FGDs in the research area. The FGDs conducted comprised female-only groups with 8—10 participants
in each of the six selected LGAs. Twenty-one (21) female key informant interviews were also conducted
across the selected LGAs. The key informants were twenty or above, in terms of age. The participants
were purposely selected based on similar backgrounds and have been residents in the selected communities
for more than 3 years. The information collected was in the context of social, economic, cultural, and
environmental factors as they affect their participation in this sector of the economy. The qualitative
data were transcribed and analysed using thematic analysis (identifying, analysing, and reporting themes).
All selected participants gave either written or verbal consent. The personal information obtained was
kept confidential.

ArcGIS 10.1 was used for map production, and the IBM SPSS Statistics 23 software was used for
coding the quantitative data. Simple statistical methods (frequency and percentages) and stepwise
regression techniques were used in data analysis. Using this technique, one could analyse the social,
economic, demographic, and agricultural/livestock production predictors deduced from the data. This
technique is appropriate for ascertaining the impacts selected predictors might have on women’s
involvement in agricultural/livestock production in the selected states and their LGAs. This is
statistically stated as:

Y =b0+blX1+b2X2+.... +bnXn

Where Y = Dependent variable (Participation of women)

b0, b1, b2... bn) are the coefficients for the intercept (SPSS Analysis, 2025)

X1, X2... Xn) = independent variables (demographic, social, economic, agricultural/livestock-
related).

Thus: Y = residence (LGA), respondent’s age, marital status, educational level, main occupation,
years in the main occupation, average monthly income, household size, ownership of farmland/large
livestock/small livestock/non-agricultural land, access to trade and business loans, source of drinking
water, membership with trade unions, participation in crop farming/livestock production/non-farm
economic, decisions in crop farming, agricultural land activities, types of crop cultivated, livestock
production, and household expenditure, and time spent in primary/secondary/tertiary activities.

Stepwise Regression checks multicollinearity between the variables. The tolerance values and
variance inflation factor (VIF) were measured for each of the twenty-seven (27) variables in the
regression analysis in order to check for multicollinearity. The tolerance > 0.1 and variance inflation
factor (VIF) values < 10 were used to check the extent of multicollinearity.

Y (Participation) = (demographic, social, economic, agricultural, and livestock related).

3. RESULTS
3.1. Characteristics of Respondents

Female agro-pastoralists’ social, economic, and demographic attributes may affect their participation
in agricultural/livestock production (Oladejo ef al., 2011). These female attributes are depicted in Table
3. There were 1,212 (53%) respondents between the ages of 20-39 in the research, to be found in Dass,
Tafewa Balewa, and Kaltungo LGAs. 853 (37.2%) are aged 40—59 from Billiri, Kirfi, and Akko LGAs;
those who are 60 years old and above amount to 147 (6.4%), and the lowest number of respondents is
74 (3%), under 20 years of age. Most women between the ages of 20 and 59 actively participate in
agriculture/livestock activities. This is affirmed as the female farmers’ agricultural productive age
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(Sallawu et al., 2022). Dass, Akko, and Tafewa Balewa LGAs have most of the female respondents

(1980, 84%) who are married. This is followed by 211 who are widows (9%). 62 are single (3%), and
37 (2%) are separated or divorced, with Kirfi LGA in Bauchi State recording the highest number of

divorced women. This implies that a large proportion of farmers and livestock keepers are married,

particularly in this region where early marriage is encouraged.

Table 3

Social, Demographic, and Economic Characteristics of Respondents

BAUCHI STATE

GOMBE STATE

SELECTED LGAs Dass | Kirfi [ P2 | Akko [ Billiri | Kaltungo | Total
LGA LGA LGA LGA LGA
LGA
Age Under 20 12 17 21 16 5 7 78
20-39 years 226 172 225 215 167 207 1,212
40-59 years 122 162 122 135 184 128 853
60 and above 18 30 12 22 21 44 147
Marital Status Single 4 1 2 9 20 26 62
Married 353 330 335 353 296 313 1,980
Widowed 19 32 41 21 56 42 211
Separated/Divorced 2 18 2 5 5 5 37
Educational Level No formal 90 212 142 279 58 62 ]43
Education
Primary Education 105 126 85 72 124 138 650
Secondary 146 39 128 28 144 141 626
Education
Tertiary Education 37 4 25 9 51 45 171
Main Occupation Farming 183 22 153 54 229 222 863
Livestock 116 307 164 311 123 18 1,139
Production
Trading 76 51 62 22 9 33 253
Public Sector 0 1 1 1 10 2 15
Private Sector 3 0 0 6 11 20
Main Occupation
(full-time or part- Full-Time 308 304 258 369 341 295 1,875
|time)
Part-Time 70 77 122 19 36 91 415
Length of Time in Fewer than
the Main 10 Years 275 109 244 197 87 169 1,081
Occupations
10-20 Years 71 213 110 129 184 133 840
Above 20 Years 32 59 26 62 106 84 369
[Average Monthly Less than #10,000 262 121 301 245 128 263 1320
Income
#10,000 —
420,000 88 242 66 137 167 95 795
Above N20,000 28 18 13 6 82 28 175
[Numbers of Fewer than
Household Size 3 persons 3 16 36 34 13 19 153
3-5 persons 80 90 96 160 118 119 663
6-8 persons 110 172 134 120 151 143 830
9 persons & above 153 103 114 74 95 105 644
TOTAL 378 381 380 388 377 386 2,290
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843 (37%) of most respondents have no formal education and are found in Akko, Kirfi, and Tafewa
Balewa LGAs; 650 (28%) and 626 (27%) have primary and secondary school education, while 171 (8%)
have a tertiary education qualification. Most educated women are found in Billiri LGA in Gombe State,
and those with the least tertiary education are in Kirfi LGA in Bauchi State. More than half of the
respondents have basic education (primary and secondary education). The respondents’ main occupation
is livestock production with 1,139 (49%), while 863 (38%) work in farming. Trading takes up 253 (11%),
and 1% each (15, 20) are engaged in the public and private sectors. In three of the selected LGAs, the
respondents are more involved in livestock production. Kirfi LGA has more women in livestock
production, and Kaltungo LGA in Gombe State has more female farmers. 1,875 (82%) are full-time
workers, found in the research area’s Akko LGA. The length of time in the main occupation reveals 1,081
(47%) as having under 10 years, 840 (37%) — 10-20 years, and 369 (16%) as having 20 years of working
experience. Billiri LGA has more females with over 20 years of employment experience. Raising livestock
and farming are sustainable livelihoods for women in this region, and a fairly high number of them have
increased their earning capacity as they gain more experience over time (Balogun & Dudu, 2024).

The average monthly income of the respondents shows that 1,320 (58%) earned below #10,000, 795
(35%) earned between #10,000 and #20,000, and 175 women (7%) earned above #20,000. In Billiri LGA
of Gombe State, more women earn above #20,000 and the lowest earners are women in Tafewa Balawe
in Bauchi State. 2,137 (93%) have 3 or more persons in a household, with Kirfi, Dass, and Akko LGAs
having the highest proportions within the research area. Although most of the women in the region are
engaged in agro-pastoralism, the income earned is quite meagre when compared to the family’s needs.

3.2. Women’s Participation in Agricultural/Livestock Production in the Research Area

Predictors: (Constant), “Woman decision in Crop Farming, °LGA (Residence), “Participation in
Livestock Raising, ‘Main Occupations, *Ownership of Agricultural land, ‘Marital Status, Average
Monthly Income, "Time spent in economically productive work (tertiary sector), Participation in Non-
farm economic activities, JAccess to loan, ¥Decision in agricultural land activities, 'Ownership of small
livestock, ™Household expenditure decision, "Ownership of large livestock, °Age, PHousehold Size,
9Time spent in economically productive work (secondary sector).

Table 4

Stepwise Regression Model on Women'’s Participation in Agricultural/Livestock Production

Model R R Square Sig. Collinearity Statistics

Tolerance VIF
1 9132 .833 .000 752 1.330
2 .919b .845 .000 .844 1.185
3 .922¢ .850 .000 794 1.260
4 .9244 .853 .000 .870 1.149
5 .925¢ .856 .000 175 5.698
6 .927f .859 .000 .844 1.185
7 .927¢ .860 .000 .887 1.127
8 .928h .861 011 .662 1.510
9 9291 .862 .000 768 1.303
10 .929i .863 .016 .850 1.176
11 .929k .863 .019 .180 5.559
12 929! .863 .007 933 1.072
13 .929m .864 .024 .960 1.042
14 .930n .864 .027 .909 1.100
15 .930° .864 .006 747 1.339
16 .930p .865 .031 .830 1.205
17 9304 .865 .039 661 1.512

*P — value at 0.05 level of significance.
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Dependent Variable: Participation of Women

Eighty-six percent (86%) of the variation in women’s participation in agricultural/livestock
production can be explained by seventeen independent variables. Women’s decision (autonomy) in crop
farming was the strongest variable in the regression model with R=0.913; R*=0.0833, Tol. =0.752, and
VIF =1.330 at the 0.000 level of significance. The autonomy to decide on food and cash crop farming
enhances women’s participation in this sector. The other sixteen variables depict a positive relationship
between the participation of women in agricultural and livestock production, which is significant at P <
0.05. There is a highly significant relationship among selected variables that increases women’s
involvement in this agricultural sector. The variables include women’s decision in crop farming, LGA
(Residence), participation in livestock raising, main occupations, ownership of agricultural land, marital
status, average monthly income, time spent in economically productive work (tertiary sector),
participation in non-farm economic activities, access to loan, decision in agricultural land activities,
ownership of small livestock, household expenses decisions, ownership of large livestock, respondent’s
age, household size, and time spent in economically productive work (secondary sector).

The ANOVA result reveals that all seventeen significant variables ((a) to (q)) contributed
significantly to higher participation for female Agro-pastoralists. The degree of freedom (DF) (17, 2272)
has an F-value of 855.117, where P < 0.05. The collinearity statistics (Tolerance and VIF) of all
seventeen predictors show no correlation between the independent variables. The tolerance values above
0.1 and VIF below 10 depict no correlation in the dataset. Ten predictors were excluded from the twenty-
seven (27) independent variables entered into the model.

Table 5
ANOVA
Model Sum of Squares Df Mean Square F Sig.
17 Regression 478.463 17 28.145 855.117 .000r
Residual 74.779 2,272 .033
Total 553.242 2,289

The stepwise regression analysis and ANOVA results presented in Tables 4 and 5 reveal an R?
value of 0.865 and R of 0.930, all statistically significant at a probability level of 5%, depicting a good
fit model. The multiple correlation R of 0.930 accounted for 86% (R? x 100%) variance in the
participation of women in agriculture and livestock production. The seventeen determinants in the model
are statistically significant at the 0.05 level. Each of the explanatory variables contributed positively to
the women’s participation in agricultural and livestock production. The decision to crop farm is a strong
factor at 83% (R?=0.83*100%) for women’s participation in this sector of the economy. Having access
and crop farming rights increases a woman’s productive time and income potential. Other variables,
such as residence, participation in livestock raising, main occupations, and ownership of agricultural
land, accounted for an additional 2.3%, which enhances the chance of women’s participation in crop
and animal production.
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3.3. Challenges of Women’s Participation in Agriculture and Livestock Production

Table 6
Challenges and Measures in Agriculture and Livestock Production
BAUCHI STATE GOMBE STATE
SELECTED LGAs Dass | Kirfi TBzf::vV;‘ Akko | Billiri | Kaltungo | Total
LGA LGA LGA LGA LGA
LGA
Challenges
Farmland No 282 270 194 203 294 268 1,511
Yes 96 111 186 185 83 118 779
[Farm Inputs No 269 224 261 205 237 217 1,413
Yes 109 157 119 183 140 169 877
Crop Failure No 217 268 124 161 75 152 997
Yes 161 113 256 227 302 234 1,293
Loss of Crops to Fire  No 373 381 376 387 377 385 2,279
Yes 5 0 4 1 0 1 11
Loss of Livestock No 206 263 186 226 297 273 1,451
Yes 172 118 194 162 80 113 839
|Loss of Fish No 376 381 380 387 376 385 2,285
Yes 2 0 0 1 1 1 5
[Measures
Sharecropping No 358 368 363 381 340 353 2,163
Yes 20 13 17 7 37 33 127
Pre-mature Harvest No 297 285 157 279 237 294 1,549
Yes 81 96 223 109 140 92 741
Relocation of No 271 314 198 318 354 305 1,760
Livestock
Yes 107 67 182 70 23 81 530
Obtain Loans No 361 378 355 383 375 384 2,236
Yes 17 3 25 5 2 2 54
Outmigration No 371 371 374 383 366 371 2,236
Yes 7 10 6 5 11 15 54
TOTAL 378 381 380 388 377 386 2,290

Respondents in both Bauchi and Gombe States in Nigeria reported subsistent and commercial the
agriculture/livestock challenges they encountered in Table 6. 66% and 62% of respondents, respectively,
have no farmland and no farm inputs. The highest number of women with these constraints is found in
Dass LGA of Bauchi State and Billiri LGA of Gombe State. Crop failure was a major challenge for 56%
of the respondents, who are mostly from Billiri LGA in Gombe State. Only about 36% of the respondents
reported the loss of livestock. Out of the several measures taken by these women in agriculture/livestock
production, only pre-mature harvesting (32%) and livestock relocation (23%) were mostly applied.
About 4% of the female respondents obtained loans and migrated out of their location to combat these
constraints. Sharecropping amongst these respondents was about 6%, including mostly residents of
Gombe State.

3.4. A Qualitative Analysis of Women’s Participation and Challenges in Agriculture and Livestock
Production

The main occupations among the respondents are mixed farming, livestock, and trading. The
Focus Group Discussion and Key Informant Interviews reported that income generation is mainly from
crop farming and the rearing of animals. The crops grown include groundnut, lettuce, maize, onions,
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rice, sweet potatoes, sugar cane, sweet melon, and water melon, while the livestock reared include cattle,
chicken, duck, goats, and sheep. Other income generation activities include petty business (groundnut
processing, soybean cakes), trading, and other handiwork. This was affirmed by two female (F) key
informants in Gombe and Bauchi States:

"Farming and pastoralism are the major sources of generating income in the community. It
is important to the family because when we farm, we eat out of it, and we also sell livestock
to enable us to buy other things that we want for our family"(F), KII Gombe State.
“Women are into farming, the rearing of animals, petty trading, rice mills, and the making
of groundnut 0il” (F), KII Bauchi State.

The female agro-pastoralist is limited in terms of income generation by social, cultural, and
environmental factors. Women are engaged in several unpaid and paid productive activities such as
cooking, childbearing, fetching water, and other household chores. Farming, livestock production,
trading, and livestock fattening were also reported as productive activities that women do. Freedom to
move about and do business on their own was reported as a major challenge for women in this region.
This is indicated by the following excerpts:

“Traditional norms and religion have been a barrier to the economic and socio-cultural
development of women” (F), KII Bauchi State.

“We women are not allowed to engage in marketing, i.e., they can't move from one place to
another to engage in buying and selling activities".... (F), FGD Gombe State.

"Men go to the farm to work, women cook and take care of children. Women also process
the farm produce, package it for sale, and preserve it for family use. (F), FGD Gombe State.
“For livestock farming, men rear cattle while women rear pigs, chickens, and goats. As for
crop farming, Women mostly plant and grow groundnuts and maize, while men plant mostly
farm millet, soy beans, rice, and beans. Women are the ones caring for the children and
doing domestic work”. (F), FGD Bauchi State.

Findings from the key informant interview varied between Bauchi and Gombe States in terms of
livestock ownership. Most informants in Bauchi State said that they have ownership rights over the
animals. These informants affirm that, irrespective of gender, animals bought and reared are owned by
the individual with the right to use and sell them. The culture in Gombe State gives livestock ownership
to men. A couple living together with the male as head of household indicates that the woman relies on
her spouse’s permission to sell livestock that she owns. Access to land is another area where women
lack empowerment, especially in farming. Most respondents clearly state that women do not usually
inherit land in the research area. Women can only have access to land if it is purchased in their name.
Below are some of the responses from key informants:

“Yes, women can buy or inherit it from family members” (F), KII Bauchi State.

"Unless you have money, you can’t buy your own land as a woman. But if you have a
husband and he has farm land and the husband is no more, then his relative will collect the
land, the woman has to go back to her family to get land for farming or buy, like I stated
earlier”..... (F), KII Gombe State.

"No, women do not own land. From our cultural point of view, women don't own land; if a
woman owns land, that will be based on family arrangement and understanding, or based
on rent. Access to rent sometimes is hard because they feel that a woman who farms more
land and gets more produce, will not respect her husband or the men around”........ (F), K11
Gombe State.
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The Focus Group discussion reports that women are actively involved in most household activities.
Some discussants confirm that in recent times, women’s suggestions are considered by their spouses.
They assist their spouse on the farm as well as care for the livestock. Although women are involved in
the farming activities, they do not make the final decision with regards to household investments. It was
a consensus among respondents that women have the right to own and use animals and their products,
but women seek permission from their husbands or fathers to engage in their livelihood activities.

“Both men and women are involved in decision making in the household, but the men make
the final decision” (F) FGD, Gombe State.

The environmental challenges identified in the past ten years include the advent of crop diseases
and pest invasion of farmlands, which is attributed to the changing climate. Excessive heat, flooding,
shifts in rainfall patterns, and a longer period for the dry season affect their production compared to the
past decade. Other challenges include low farm yield, drought, and land degradation. Extreme cold was
largely reported as an indication of climate change that has made animal rearing and agricultural
practices more difficult.

"Drought, deforestation, desert encroachment, flood, overgrazing, erosion, and soil
depletion have become more glaring now than before"...... (F), KII Gombe State.

"Ten years ago, the rainy season could last up to November, but these days it only lasts till
September, thereby making their crops die and dry out. Sometimes, the crops in the farm get
dried up before producing. Due to climatic conditions, some of their animals, especially
chickens, die due to the cold weather, and the cost of feeding the chickens is so high."......
(F), KII Bauchi State.

The majority of the female key informants said that they want empowerment that can assist them
in supporting their husbands in eliminating poverty in their households. Having crop farming and
owning livestock autonomy with the right to sell and spend the money made from such sales is desired
by some respondents. A change in norms, belief systems, culture, traditional practices, access to good
quality education, capital, grants and loans, good health care, and becoming successful entrepreneurs
are strategies these women express that would empower them. These agro-pastoralists also requested
training and capacity building in new farming technology, livestock feed formulation, and sales. These
females aspire to make more money, have capital, seedlings, and skills to increase their livelihood.

4. DISCUSSION

The findings from Bauchi and Gombe States depict the women engaged in the informal sector.
The social, economic, and demographic characteristics, such as age, educational level, marital status,
main occupation, as well as household size, describe the characteristics of most households in the
northern part of the country. Social, economic, and demographic characteristics influence women’s
participation in agricultural production (Balogun and Dudu, 2024). A high percentage of the respondents
are between 20 — 59 years old and earn their livelihood from agriculture and livestock activities. More
than 50% of the women in the research areas are married and have basic formal education (Sallawu et
al., 2022); only 8% have tertiary education. Livestock and agricultural activities play a significant part
in the agricultural economy, with less than 14% of women engaged in other types of employment. The
income earned from such employment activities is quite low. This is far below the minimum national
wage in Nigeria. Obianefo et al. (2021) concur that income and age influence women’s chances in the
agriculture sector.
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The quantitative techniques used in the analysis display variables that influence women’s
participation in the agricultural and livestock sector. The research area reports a large household size of
6 to 9 persons, and based on their earnings, these women are poor. Household size and marital status are
positively significant at P values less than 0.05. The size of a household measures the number of working
family members, with the probability that an increase in family size means an increase in their
participation in agricultural and livestock production. Most female respondents are married, thereby
establishing a direct relationship with increased household size and average monthly income. This
research reports that for women to engage in this sector of the economy, it is a function of crop as well
as livestock production, as affirmed by Asamu et al. (2020) and Sallawu et al. (2022).

Grace et al. (2017) hold the view that more people engage in pastoralism than in crop farming.
Researchers such as Datta and Kotikula (2017), Asamu (2020), and Odalonu et al. (2024) agree that the
lack of education and training in the formal sector affects women’s roles in agricultural activities. In this
research area, the decision to engage in crop farming plays a highly important role in the participation
of women in agriculture and livestock production. In the region, women make up a large percentage of
the farming population (Gombe State Ministry of Finance, 2022). Despite the important role that women
play as crop producers, the final decisions are made by the men, even in areas where women are the
largest providers of farm labour. A higher proportion of the female respondents in the research area
reported that women do have an input for decisions regarding food crop farming, and the inputs are
considered by the men. Studies have revealed that the decision-making power of women can coexist
with final control of resources held by men (Nathan & Team, 1999). Women are the invisible farmers
and labourers in family farms when the men migrate out, but their work remains uncounted (Stephens,
1993; Sofa Team & Doss, 2011).

Other factors, such as age, residence (LGA), household expense autonomy, farmland and livestock
ownership, and access to loans, time spent in economically productive works, and engaging in non-
farming activities, promote a more comprehensive women’s participation in this region of Nigeria. Age
as a factor shows a direct relationship in the agriculture and livestock sectors. The research findings
explain that older female agro-pastoralists play a more crucial role in this sector of the economy.
Similarly, Boncales et al. (2021) affirm that it is older women, as well as low-income earners, who
cultivate the land. The number of years in the farming occupation also influences women’s participation
in agriculture and allied activities. Age is closely linked to women’s years of experience in livestock
production (Balogun & Dudu, 2024). Women earn low wages from agriculture as a source of
employment, and they equally receive poor attention in this sector, even with their contribution to the
modern value chain (FAO, 2023).

Bonis-Profumo et al. (2022) report that women’s contribution to household income through
agricultural activities is not considered employment. They lack economic independence and are
dependent on the income generated by men. Decision-making on income earned is jointly made by the
couples, except in instances such as lower livestock (chickens) with low values. Women hold autonomy,
especially in poultry animals, but not in cattle, goats, pigs, etc. Ogunlela and Mukhtar (2009) reiterate
that in Anambra State, women’s participation in decision-making is quite low, and low wealth status
determines their role in farm management. This concurs with our research, in that ownership of both
small and large farm animals influences women’s participation in agro-pastoralism. The small livestock
identified in the research area include goats, pigs, sheep, chickens, ducks, turkeys, and pigeons, while
the large livestock are cattle and oxen.

Ownership of farmland and livestock, and access to loans improve women’s participation in
agricultural and agroindustrial activities. Other researchers, Gicheru (2013), Asogwa et al. (2020), Awan
et al. (2021), and Buehren (2023) reaffirm this finding that no access to land and mechanisation, low
financial income, the inability to purchase farm machines, no access to savings and credit facilities,
especially rural credits, bring about more inequality for women in modern agriculture practices. In this
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research, more women farmers/livestock keepers in Gombe State reported having no title to farmland
ownership, while Bauchi State had more of those women with no farm inputs. Oladejo et al. (2011)
opine that the lack of access to land prevents women from accessing loans and credit, and automatically
hinders their improvement in crop production. Farmers in Gombe State had more women who had no
access to loans in the research area. Most agricultural work is carried out in rural areas by rural women;
these women cannot access bank loans and information despite the assistance banks provide in Nigeria.

In this Sahel region, the time spent in economically productive work and engaging in non-farming
activities promotes more comprehensive women'’s participation. Workload and decision-making affect
women in this agro-pastoral sector (Awan ef al., 2021). The time spent in agriculture and other income-
generating tasks, as well as non-income-generating tasks, affects her productivity. The time for
economic activities due to multiple tasks limits their scale of activities in income-generating activities
(Odebode, 2012; Buehren, 2023). The World Bank (2009) identified the need for transformative
programs in tackling factors affecting and promoting gender inequality. An improvement in the
women’s role in the agriculture/livestock production value chain would increase productivity. Changing
women’s role from subsistence to commercial agriculture will ensure food security and improve
livelihoods for poor rural women and households. At the community level, there is a need to initiate
changes in inheritance laws regarding property and land grabbing from women and children. In
analysing sustainable agricultural livelihood, mainstreaming gender roles projects in the agricultural
sector that are explicitly either women or men-based will promote gender equality. Effective time
management and income generation are needed to drive women’s capital development and end hunger
in this region.

5. CONCLUSION

Several socio-economic determinants influence the participation of women agro-pastoralists in the
Sahel region. The transformative paradigm and inclusive approach of relevant stakeholders in this
research encouraged social changes in practices, policies, and programmes. For women in agriculture,
there is a continuous need to address the challenges that affect their performance, ensure their
empowerment, and reduce rural poverty. Access to all forms of production resources needs to be
improved in a bid to ensure food security. The gender restriction on land, crop, and livestock ownership
must be addressed for effective production and marketing systems in the agricultural sector across the
country. Over the years, several government policies and women in agriculture programmes have been
implemented, resulting in improved livelihoods in both agriculture and livestock production. The
challenge with these strategies and programmes is their sustainability in the long run. Having access to
sustainable agricultural resources (goods and services) will, in the long run, improve the needed high-
value chain and marketing that is desired.

In the last decades, the Sahel region has witnessed increased support from international
organisations and government agencies such as the Supporting Pastoralism and Agriculture in Recurrent
and Protracted Crises (SPARC) Programme. In addressing societal injustice and inequality, this research
methodology (transformative paradigm) has led to the implementation of gender sensitive interventions
in the region, which is highly vulnerable to social, ecological, and security challenges. The gender-based
interventions include establishing savings and credit groups, community-based associations to foster
women’s rights over key household decisions, educated female role models, and community assets like
the planting of high-value crops and ownership of livestock. This has encouraged resilience and
changing gender norms in some of these rural communities. Communal transformation in gender roles
and participations promotes value chain enhancement for numerous types of crops and livestock through
women-sensitive approaches. Farming resources managed by female agro-pastoralists would foster
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more rural women’s integration into high-value agricultural production and processing activities,
creating food security and family wealth.

The gender gaps and inequalities identified should be given more attention to boost women’s roles
and empower them in the commercial agriculture sector of the economy across Nigeria. Applying
gender-responsive policies and social-cultural norms sensitization will empower female farmers and
livestock keepers. Government and non-governmental organisations (NGOs) are needed for intervention
programmes that will lead to lucrative agriculture enterprises and create better employment and
livelihood for women in agriculture. To actualise the 2030 Sustainable Developmental Goals (SDGs) in
food security and sustainable agriculture, there is a need for increased women’s participation in terms
of commercial agriculture. This research shows that the determinants influencing women’s roles in
agriculture and livestock production require more consideration in tackling high-value chain
performance for food security in this region. The recommendation is to educate and empower
women/girl children, as well as eradicate all negative attributes and norms that limit their productivity
in crop and livestock production. This research was restricted to two states in the Sahel region; a more
comprehensive coverage is needed to empower the female agro-pastoralists across the region. Also, the
inclusion of the life history interview report would have made a more robust qualitative analysis, and it
is recommended for use in other publications.
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