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ABSTRACT

The effectiveness of agricultural extension services plays a crucial role in improving agricultural
productivity and rural livelihoods, particularly among women farmers who often face barriers in
accessing extension support. This study evaluated the effectiveness of service delivery by female
agricultural extension workers (FEWs) in Northwestern Nigeria. The study adopted a survey research
design and collected data from female crop farmers through structured questionnaires. The
effectiveness of services was assessed using six service delivery dimensions recommended by FAO
and IFAD: relevance, availability, quality, accessibility, sustainability, and equity. Descriptive
statistics, particularly mean scores, were used for analysis. The findings revealed that extension
services delivered by female extension workers were perceived as highly relevant (X = 3.60), good in
quality (x = 3.67), sustainable (X = 3.51), and equitable (X = 3.55). However, the services were
perceived as rarely available (X = 2.32) and rarely accessible (X = 2.06) by female farmers. The results
indicate that although female extension workers provide valuable and inclusive services, their
effectiveness is constrained by limited availability, accessibility challenges, and operational
constraints. The study recommends increased recruitment of female extension workers, improved
institutional support, enhanced mobility and logistics, and continuous professional development to
strengthen the effectiveness of extension service delivery among women farmers.

Keywords: Agricultural extension, female extension workers, service delivery effectiveness, women
farmers, Northwestern Nigeria.

INTRODUCTION

Agricultural extension services play a central role in improving agricultural productivity, enhancing
rural livelihoods, and promoting sustainable agricultural development. As a key institutional
mechanism for transferring agricultural knowledge and innovations, extension systems provide
farmers with information, advisory services, and technical support necessary for improving farm
management and productivity. However, the impact of agricultural extension largely depends on the
effectiveness of service delivery, which determines whether extension interventions successfully
reach farmers and translate into improved agricultural outcomes.

Service delivery effectiveness in agricultural extension refers to the extent to which extension services
achieve their intended objectives of improving farmers’ knowledge, skills, adoption of innovations,
and agricultural productivity through the provision of relevant, accessible, and high-quality advisory
services (Albert Novas Somanje et al., 2021; Matome Moshobane Simeon Maake & Michael Akwasi
Antwi, 2022). Effective service delivery ensures that extension services are not only technically sound
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but also responsive to farmers’ needs, regularly available, accessible, equitable, and capable of
generating sustainable improvements in agricultural production systems.

In developing countries such as Nigeria, ensuring effective agricultural extension service delivery
remains a major development priority. Smallholder farmers, who constitute the majority of
agricultural producers, depend heavily on extension services for access to improved technologies, best
management practices, and market-oriented agricultural knowledge. However, the effectiveness of
extension service delivery is often constrained by several factors, including inadequate extension
personnel, logistical challenges, weak institutional support, and limited farmer—extension interaction.
This study evaluates the effectiveness of service delivery by female agricultural extension workers in
Northwestern Nigeria using key service delivery dimensions recommended by the Food and
Agriculture Organization (FAO) and the International Fund for Agricultural Development (IFAD)
adapted from (Albert et al, 2021; Maake & Antwi, 2022; Baylie & Pércsi, 2025).

Literature review

Agricultural extension services are essential for enhancing productivity, technology adoption, and
rural livelihoods in Nigeria, with female agricultural extension workers (FEWs) playing a critical role
in supporting women farmers. Empirical studies consistently highlight that FEWs’ effectiveness
depends on technical competence, professional experience, operational resources, socio-cultural
norms, and digital literacy (Uzoechi et al., 2022; Aja et al., 2024; Idris & Bawa, 2023; Etim et al.,
2024). Evidence also indicates that high-quality, relevant, and sustainable services improve household
food security, women’s income, and children’s schooling (Odurukwe et al., 2022; Sani et al., 2025).
Service delivery effectiveness in agricultural extension refers to the extent to which extension systems
achieve their objectives of improving farmers’ agricultural knowledge, skills, and productivity
through the provision of relevant, accessible, and high-quality advisory services and technologies to
farmers (Somanje et al., 2021; Maake & Antwi, 2022).. It focuses on the extent to which female
agricultural extension workers successfully provide agricultural advisory services that meet farmers’
needs and leads to improved knowledge and adoption of recommended agricultural practices.

The effectiveness of service delivery by female agricultural extension workers (FEWSs) in Nigeria is a
multidimensional phenomenon shaped by factors that directly affect their ability to deliver relevant,
accessible, high-quality, sustainable, and equitable services to their client. Empirical studies
consistently show that FEWs’ service delivery effectiveness is determined not only by their technical
competencies and professional experience but also by socio-cultural, institutional, operational, and
technological factors that enable or constrain their performance. For example, a study conducted by
Uzoechi, Ogunlade, and Omotesho (2022) in Anambra state revealed that the relevance and quality of
services provided by extension workers were closely linked to their technical competence and digital
literacy.

Similarly, Aja et al. (2024) in a study they conducted in Imo and Ebonyi States highlighted that the
availability and accessibility of FEWs are fundamental to service effectiveness. The study further
stressed that frequent field visits and consistent engagement with women farmers increased service
uptake and enhanced adoption of agricultural innovations. Conversely, poor mobility, infrastructural
limitations, and excessive workloads constrained FEWs’ ability to reach farmers, reducing both
availability and accessibility, which directly impacted their effectiveness. In the same vein, Idris and
Bawa (2023) in Kano State examined the quality and sustainability of FEWs’ service delivery. Using
74 Women-in-Agriculture officers as respondents, the study revealed that while FEWs provided high-
quality training in crop production and household enterprises, service sustainability was limited by
gaps in ICT, agribusiness, and livestock management skills. This indicates that continuous
professional development is essential for maintaining service delivery effectiveness over time.

Furthermore, Etim et al. (2024) in Cross River State emphasized that equity and inclusiveness are
critical dimensions of FEWs ’service delivery effectiveness. Comparing male and female extension
agents, the study found that FEWs’ service delivery was constrained by gender norms, community
expectations, and limited operational resources, which restricted equitable access to advisory services
for women farmers. These findings underscore that social and cultural factors significantly influence
the effectiveness of FEWs’ outreach. Similarly a study conducted by Akinnagbe et al. (2023) in Enugu
State demonstrated that institutional and operational support strongly affects FEWs’ service delivery
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effectiveness. While, inadequate transportation, weak supervision, limited motivation, and poor
logistical support reduced FEWSs’ ability to maintain regular contact with farmers and deliver high-
quality services. This highlights the importance of strengthening institutional frameworks to enhance
FEWSs’ overall effectiveness.

METHODOLOGY

A multi stage sampling technique was employed to draw the sample size for the study. The first stage
involved the purposive selection of three states with predominant agricultural activities out of the
seven states in the Northwestern Nigeria. These include Kano, Katsina and Jigawa State. The second
stage involves the proportionate selection of 4,3 and 2 LGAs respectively from each of the three
sampled state (i.e. Kano has 44LGAs, Katsina has 34LGAs and Jigawa State with 27LGAs) making a
total of 9LGAs.The third stage involve the selection of 3 villages each from the 9 sampled LGAs. The
fourth stage was the application of proportionate sampling to allocate the appropriate number of
female farmers to each village, using a sample size of (322)recommended by Raosoft sample size
calculator from a frame of 1973 respondents. The study deliberately uses female farmers in this
assessment in order eliminate biasness and to as well ensure validity and reliability of the research
findings. Similarly, Service Delivery Effectiveness Index (SDEI) was used to determine the female
agricultural extension worker service delivery effectiveness using six dimensions adapted from (FAO,
IFAD and AFDB) service delivery effectiveness evaluation frameworks which include relevance,
availability, quality, accessibility, sustainability, and equity. The SDEI is calculated using a weighted
average formula, where each dimension is assigned a weight based on its relative importance
(Parasuraman et al., 19885).The weight are then multiplied by the mean score for each dimension and
the results are summed to produce an overall index score which represent the overall effectiveness of
the service delivery base on the assessed dimensions. The formula is as follows:

SDEI = (3 (Wi x Xi)) / > Wi
Where:

WI= the weight assigned to each dimension,

Xi = the mean score for each dimension.

The mean score for the entire dimensions computed was classified using the following decision

rule:

1,0-2.33 Low — ineffective service delivery

2.34 -3.67 Moderate — Fairly effective

3.68 -5.00 very effective and satisfactory

RESULTS AND DISCUSSION

Socio economic characteristic of the female farmers

The socio-economic characteristics of the respondents are presented in Table 1. The findings show
that the respondents had a mean age of 42 years, indicating that most of the farmers are within the
economically active age group and capable of participating effectively in agricultural production. In
terms of level of education, the majority of the respondents had no formal education (46.0%),
followed by primary education (28.6%), secondary education (19.9%), and a very small proportion
with tertiary education (5.5%). This indicates generally low educational attainment, which may limit
easy comprehension of complex agricultural innovations. Regarding years of farming experience, the
respondents had an average farming experience of about 14 years, suggesting considerable practical
knowledge in farming activities. The findings further show that the respondents had an average
household size of about 6—10 persons (majority category), indicating relatively large households that
may contribute family labor to farming activities. In terms of farm size, the respondents cultivated an
average of about 0.9 hectares, indicating that most female farmers operate at a smallholder scale of
production. However, extension contact was relatively low, as only 31.7% of respondents reported
regular interaction with extension agents, while the majority had irregular or no contact with the
agent at all
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Table 1 Socio economic characteristic of the female farmers

Variable Category Frequency Percentage (%)

Age (years) 21-30 47 14.6
3140 100 31.1
41-50 109 33.9
51-60 52 16.1
>60 14 43

Mean age (years) 42

Level of Education No formal 148 46.0
education
Primary 92 28.6
Secondary 64 19.9
Tertiary 18 5.5

Farming Experience (years) <10 123 38.2
10-19 114 354
>20 85 26.4

Mean farming experience (years) 14

Household Size (persons) 1-5 90 28.0
6-10 166 51.6
11-15 54 16.8
>15 12 3.7

Farm Size (hectares) <1.0 225 69.9
1.0-2.0 73 22.7
>2.0 24 7.4

Mean average (hectares) 0.9

(hectares) )

Extension Contact Regular 102 31.7
Irregular 220 68.3

Effectiveness of service delivery by female agricultural extension workers in the study area

The effectiveness of service delivery by female agricultural extension workers to the female crop
farmers was assessed, presented and discussed based on five dimensional factors develop and
recommended by both regional and international service providers such as AFDB, FAO and IFAD for
evaluating the effectiveness of services delivery namely relevance, availability, quality, accessibility,
sustainability and equity.

Relevance of Services delivered by female extension workers to the Female crop farmer

The results in Table 2 show that female farmers generally perceived the services delivered by female
extension workers as very relevant to their farming activities. All the items assessed under this
dimension recorded mean scores above 3.50, indicating that the services adequately addressed
farmers’ farming needs, overall agricultural goals, specific challenges, and daily farm operations.
This implies that female extension workers are effectively tailoring their services to the real and
immediate needs of female farmers, thereby enhancing the applicability and usefulness of extension
interventions within the farming systems of the respondents. This finding is in line with the finding of
Akinbile, et al, (2023) who reported that women farmers served by female extension agents in Nigeria
perceived extension services as more relevant to their needs, resulting in higher participation and
adoption of recommended practices. This underscores the importance of deploying female extension
workers to enhance the relevance and effectiveness of agricultural extension services for female
farmers
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Table 2: Relevance of Services delivered by female extension workers to female crop farmers

Relevant dimension Mean Remarks
score

. . . 3.51 Relevant
Relevance of services provided by female extension workers to the
farming needs of farmers.
Relevance of the services offered by female extension workers to the 3.57 Relevant
overall agricultural goals of the female farmers
Relevance of the services of services provided by female extension 3.56 Relevant
workers to the specific farming challenges faced by female farmers
How relevant are the services rendered by female extension workers to 3.61 Relevant
the unique needs of different categories of farmers
Relevance of the services of services provided by female extension 3.74 Relevant
workers to improving farmers’ daily farming activities.

Average mean score 3.60 Relevant

Source: Field survey 2025
4.3.3. Availability of Services Provided by Female Extension Workers to Female Crop Farmers
The results in Table 3 show that female farmers perceived the services provided by female extension

workers as rarely available, as all the indicators recorded mean scores below (X =2.50), with an

overall average mean score of (X =2.32). Major concerns were the insufficient number of female
extension workers serving female farmers, their limited availability during critical farming periods
such as planting and harvesting, and the irregularity of visits and follow-up activities. These findings
indicate that although extension services are provided, female farmers experience considerable gaps in
timely access and sustained interaction with female extension workers throughout the farming year.
These findings are in line with the study by Auta et al, (2022) conducted in Kaduna State, Nigeria,
which revealed that the low ratio of female extension agents to women farmers resulted in infrequent
contacts and limited accessibility. Similarly, Idris and Bawa (2023), in a survey study carried out in
Kano State, reported that the scarcity and irregular deployment of female extension workers
significantly reduced women farmers’ access to timely extension services, especially during peak
period in Kano State.

Table 3 Availability of services provided by female extension workers to female crop farmers

Availability dimension Mean score Remarks
Availability of female extension workers to attend to the farming 2.95 Rarely available
needs of the female farmers when required
Sufficiency of the number of female extension workers serving 2.16 Rarely available
female farmers.
Availability of female extension workers during critical farming 2.10 Rarely available
periods such as planting and harvesting seasons
Availability of services of female extension workers throughout the 2.14 Rarely available
farming year?
Regularity of visits and follow-up activities by female extension 2.28 Rarely available
workers to the female farmers

Average mean score 2.32 Rarely available

Source: Field survey 2025

4.3.4. Quality of services delivered by female extension workers to the female crop farmers.
The results in Table 4 indicate that female farmers generally rated the quality of services delivered by

female extension workers as good, with an overall mean score of (X =3.67). Specific dimensions such

as meeting farmers’ expectations (X = 3.88), professionalism and respect (X =3.53), and use of

current research and best practices (X = 3.65) were rated positively, reflecting satisfaction with the

relevance, approach, and technical basis of the services. The effectiveness of services in addressing

agricultural needs scored slightly lower (X = 3.39), falling into the “fair” category, suggesting that
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while the services are perceived as largely good, there are areas for improvement, particularly in
translating advice into tangible outcomes for farmers.

This implies that while female extension workers deliver services of acceptable quality, continuous
improvement in technical effectiveness is necessary to fully meet the agricultural needs of female
farmers. In comparison, similar findings were reported by Adesiji et al, (2023) in Southwestern
Nigeria, where women farmers rated extension services as generally good, noting high satisfaction
with professionalism and responsiveness, but indicated gaps in practical effectiveness during critical
farming activities

Table 3 Quality of Services Delivered by Female Extension Workers to the Female Farmers

Quality dimension Mean score Remarks

The extent to which the services provided by female extension 3.88 Good

workers meet farmers’ expectations

Level of professionalism and respect shown by female extension 3.53 Good

workers when delivering services

Extent to which female extension workers base their services on 3.65 Good

current research and best agricultural practices.

Effectiveness of the services provided by female extension workers 3.39 Fair

in addressing farmers’ agricultural needs

Overall quality of services provided by female extension workers. 3.98 Good
3.67 Good

Source: Field survey 2025.

4.3.5. Accessibility of Services provided by female extension workers to the female crop farmer.
The results in Table 5 show that female farmers generally experience difficulties in accessing services
provided by female extension workers, with an overall mean score of (X =2.06), indicating that
services are rarely accessible. This implies that limited accessibility of services may hinder female
farmers’ ability to fully benefit from extension interventions, potentially reducing productivity and
resource efficiency. Similarly, Adesiji, Kehinde, and Omotesho (2023) in Southwestern Nigeria
similarly reported that female farmers faced challenges in accessing extension services promptly,
highlighting that both the frequency and timeliness of visits by female extension workers are critical
for effective service utilization.

Table 5 Accessibility of services provided by female extension workers to the female farmers

Accessibility dimension Mean score Remarks
Accessibility of extension services female extension workers when 241 Difficult to
needed by female farmers access
Accessibility of female extension workers in providing services 2.25 Rarely
promptly and on time to the female farmers? accessible
How accessible and well-coordinated are the services provided by 3.08 Rarely
female extension workers? accessible
Accessibility of services that help farmers minimize waste and 3.04 Rarely
make optimal use of their resources accessible
Accessibility of services provided by female extension workers in 2.58 Rarely
achieving intended goals and objectives of the female farmers? accessible
2.06 Rarely
accessible

Source: Field survey 2025

4.3.6. Sustainability of Services Provided by Female Extension Workers to the Female Food Crop
Farmers.
The results in Table 6 indicate that female farmers perceive the services provided by female extension

workers as generally sustainable, with an overall mean score of(X = 3.51). Specific dimensions such
as promoting long-term benefits ((X=3.52), environmentally friendly practices (X ==3.51), socially
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responsible farming ((X =3.53), economically viable practices (X = 3.60), and producing lasting
impacts (mean = 3.57) were all rated within the sustainable range, showing that these services have the
potential to support continued positive outcomes for farmers over time.This implies that female
extension workers’ services are capable of producing enduring improvements in farming practices,
promoting sustainability in environmental, social, and economic aspects. In comparison, Adesiji et al,
(2023) in Southwestern Nigeria reported similar findings, indicating that extension services delivered
by female agents contributed to sustained adoption of improved farming practices, environmental
stewardship, and better livelihood outcomes for women farmers.

Table 6 Sustainability of services provided by female extension workers to female crop farmers

Sustainability Dimension Mean score Remarks
Provision of services that are of long-term benefits to female 3.52 Sustainable
farmers.
Provision of services that promote environmentally friendly 3.51 Sustainable
farming practices among farmers
Provision of services that encourage socially responsible farming 3.53 Sustainable
practices among farmers.
Provision of services that promoting economically viable farming 3.60 Sustainable
practices among farmers.
Provision of services that produce lasting impacts on farmers’ 3.57 Sustainable
practices and outcomes.

3.51 Sustainable

Source: Field survey 2025

4.3.7 Equity of services provided by female extension workers to female crop farmers

The results presented in Table 7 indicate that female crop farmers perceive the services delivered by
female extension workers as predominantly equitable, as reflected by an overall mean score of (X =
3.55). These finding underscores equity as a central attribute of extension service delivery within the
study area, with services being provided in a manner that ensures fairness, inclusiveness, and equal
access among female farmers. The Analysis of the individual equity dimensions reveals a high degree
of consistency, with mean scores narrowly distributed between 3.50 and 3.59, all exceeding the equity
benchmark. This limited dispersion suggests that equity in service delivery is not episodic but
systematically embedded across the various dimensions of extension practice. Specifically, the
provision of services to all categories of female farmers recorded a mean score of (x = 3.57), indicating
broad service coverage and the absence of selective targeting. This reflects deliberate efforts by female
extension workers to reach diverse groups of women farmers, thereby minimizing exclusion,
particularly among resource-constrained or socially marginalized groups.

Fairness in service delivery irrespective of farmers’ socio-economic background or personal
circumstances was also rated highly, with mean scores of (X = 3.52) and (X = 3.56). These results
demonstrate professional impartiality in service provision, suggesting that extension workers prioritize
farmers’ needs over social status, educational attainment, or farm size. Such impartiality is fundamental
to building trust and sustaining effective engagement between farmers and extension personnel.

The responsiveness of female extension workers to the diverse needs of different groups of female
farmers recorded a mean score of (X = 3.50). Although this represents the lowest mean among the
indicators, it remains within the equitable range, indicating that extension services are generally
adaptive. Nonetheless, the relatively lower rating may point to operational constraints, such as limited
resources or workload pressures, which could restrict the extent of tailored service delivery.
Furthermore, inclusiveness across all categories of female farmers achieved the highest mean score (X
= 3.59), highlighting a strong commitment to accommodating the heterogeneity of women farmers.
This emphasis on inclusiveness is particularly significant in rural agricultural contexts where women
often encounter structural and cultural barriers to accessing extension services. In synthesis, the
findings demonstrate that equity in extension service delivery by female extension workers is
consistent, intentional, and institutionalized. The convergence of high mean scores across all
dimensions indicates a robust equity-oriented approach, which is likely to enhance access to extension
services, strengthen farmer participation, and contribute to more equitable agricultural development
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outcomes among female crop farmers. These findings are consistent with those reported by Adesiji,et
al, (2023) in Southwestern Nigeria, who similarly observed that women farmers perceived extension
services delivered by female agents as equitable across diverse socio-economic and demographic

groups.
Table 7 Equity of services provided by female extension workers to the female food crop farmers
Equity Dimension Mean score Remarks
Equitability of the services provided by female extension workers 3.57 Equitable
to all categories of female farmers
Equitable of service by female extension workers in regardless of 3.52 Equitable
farmers’ background or circumstances
How equitable are female extension workers in providing services 3.56 Equitable
regardless of farmers’ background or circumstances
Equitable services provided by female extension workers in 3.50 Equitable
responding to the diverse needs of different groups of female
farmers.
Equitability of services provided by female extension workers to 3.59 Equitable
all categories of female farmers
3.55

Source: Field survey 2025

4.3.8. Overall Service Delivery Effectiveness by Female Agricultural Extension Workers in the
Study Area

The results presented in Figure 2 show that the overall service effectiveness delivery by female
agricultural extension workers (FEWs) to female farmers is moderate, as reflected by a composite
mean score of 3.11. Specific dimensions such as quality (X = 3.67), relevance (X = 3.60), sustainability
(X = 3.51), and equity (X = 3.55) were rated relatively high, indicating that extension services are
largely aligned with women farmers’ needs, delivered competently, and equitably distributed. This
demonstrates that FEWs possess the technical knowledge and contextual understanding required to
enhance women farmers’ skills, knowledge, and adoption of improved agricultural practices.
However, the moderate overall effectiveness suggests that limitations in the availability and
accessibility of extension personnel reduce the reach and impact of services. Moderate service
delivery by female extension workers indicates that, despite providing relevant and high-quality
advisory services, restricted workforce presence and limited accessibility due to mobility and
logistical constraints constrain coverage and reduce the full benefit of extension interventions for
women farmers. These findings align with Idris and Bawa (2023) in Kano State, who reported that
high-quality services were undermined by limited staff availability and accessibility, highlighting the
need for targeted operational and policy support to optimize service delivery.
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Figure 2. A Bar chart depicting the overall service delivery effectiveness by female agricultural
extension workers

CONCLUSION

The study evaluated the effectiveness of service delivery by female agricultural extension workers in
Northwestern Nigeria using six key service delivery dimensions. The findings revealed that extension
services were perceived as relevant, high in quality, sustainable, and equitable. However, limited
availability and accessibility significantly constrained the overall effectiveness of extension service
delivery. Strengthening the institutional capacity of extension systems, increasing the number of
female extension workers, improving logistical support, and enhancing professional training are
essential for improving extension service delivery to women farmers.

RECOMMENDATIONS
Base on the findings the study recommends the following:
1. Government and agricultural development agencies should recruit more female extension
workers to reduce the extension worker—farmer ratio.
2. Institutional support such as transportation, logistics, and operational resources should be
strengthened.
3. Continuous professional development programs should be organized to improve the technical
and digital competence of female extension workers.
4. Extension systems should adopt ICT-based extension approaches to improve service
accessibility.
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5. Policies promoting gender-sensitive agricultural extension systems should be strengthened to
enhance service delivery to women farmers.
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