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ABSTRACT

Mobile technology has become an important driver of agricultural communication and information
dissemination across sub-Saharan Africa, yet evidence of its impact on agricultural productivity in
specific rural settings remains limited. This study examined the impact of mobile technology on
agricultural productivity among rural farmers in Wamakko and Wurno Local Government Areas of
Sokoto State, Nigeria, using a mixed-methods approach involving structured questionnaires administered
to 126 farmers and key informant interviews. The findings reveal that mobile phones have become a
major source of agricultural information, with 78.8% of respondents relying on them for timely
information on farming practices, market prices, weather forecasts, and livestock management, surpassing
conventional extension agents (77.0%). Farmers who regularly used mobile technology also reported
higher income levels and greater adoption of improved agricultural practices, while the Digital Precision
Agricultural Extension (DPAE) platform enhanced access to digital advisory services and recorded high
levels of trust among users. However, inadequate telecommunications infrastructure, poor network
connectivity, the high cost of smartphones, limited digital literacy, and insecurity continue to constrain
the effective use of mobile technology. The study concludes that mobile technology has significant
potential to improve agricultural productivity and rural livelihoods and recommends greater investment in
rural digital infrastructure, affordable digital extension services, digital literacy programmes, and
inclusive capacity-building initiatives to enhance the adoption and effectiveness of mobile agriculture.
Keywords: Mobile technology, agricultural productivity, rural farmers, Sokoto State, digital agriculture,
agricultural extension services.

1. INTRODUCTION

1.1 Background to the Study

Agriculture remains one of the most important sectors of the Nigerian economy, providing employment
for a substantial proportion of the population and serving as the primary source of livelihood for millions
of rural households. Beyond its contribution to national food security, the sector plays a significant role in
poverty reduction, income generation, and economic development. Nevertheless, agricultural productivity
in many parts of Nigeria, particularly within the semi-arid regions of the North-West, remains
considerably below its potential. This situation is largely attributed to climate variability, declining soil
fertility, inadequate access to improved agricultural inputs, weak extension services, poor rural
infrastructure, and limited access to reliable market information.

Sokoto State exemplifies many of these challenges. Located within the Sudan Savannah ecological zone,
the state is characterized by predominantly smallholder farming systems that depend heavily on rainfall.
Farmers increasingly face prolonged droughts, rising temperatures, land degradation, and erratic rainfall
patterns, all of which adversely affect agricultural production and household livelihoods. Addressing

35


http://www.seahipublications.org/

Aliyu & Sidi. .......... Int. Innovative Agric. & Bio. Res 14(3):35-47, 2026

these challenges requires innovative approaches capable of improving farmers' access to information,
technologies, and markets.
In recent years, mobile technology has emerged as a promising tool for transforming agricultural
production by facilitating rapid communication, improving access to extension services, providing real-
time weather forecasts, disseminating market information, and connecting farmers with input suppliers
and financial service providers. Across sub-Saharan Africa, the rapid expansion of mobile phone
ownership has significantly improved information flows within agricultural value chains. In Nigeria,
mobile phone penetration has increased substantially among rural farming households, creating new
opportunities for digital agricultural extension and advisory services. However, despite widespread
ownership of mobile phones, internet connectivity remains relatively low in many rural communities,
resulting in unequal access to digital agricultural innovations.
The emergence of digital extension platforms, such as the Digital Precision Agricultural Extension
(DPAE) initiative introduced in Sokoto State, represents an important step toward modernizing
agricultural advisory services. These initiatives provide farmers with location-specific recommendations,
weather updates, pest management information, and best agricultural practices through mobile
communication technologies. Despite these developments, empirical evidence regarding the effectiveness
of mobile technology in improving agricultural productivity among rural farmers in Sokoto State remains
limited. This study therefore seeks to examine the extent to which mobile technology contributes to
improved agricultural productivity and rural livelihoods within the state.
1.2 Statement of the Research Problem
The widespread diffusion of mobile phones across rural Nigeria has created unprecedented opportunities
for improving agricultural information delivery and supporting evidence-based farming decisions.
Government agencies, development organizations, and private sector actors have increasingly invested in
mobile-based agricultural extension services aimed at enhancing productivity, improving market access,
and strengthening rural livelihoods. However, the extent to which these technological interventions
translate into measurable improvements in agricultural productivity remains insufficiently documented,
particularly within Sokoto State.
Although previous studies conducted in Nigeria have reported positive relationships between mobile
phone adoption and agricultural performance, these findings cannot be generalized without considering
regional differences in infrastructure, literacy levels, socio-economic conditions, and access to extension
services. Rural communities in Sokoto State continue to experience significant barriers, including weak
telecommunications infrastructure, limited internet connectivity, low digital literacy, and insecurity, all of
which may influence the effectiveness of mobile technology in agricultural production.
Furthermore, while recent initiatives such as the Digital Precision Agricultural Extension (DPAE)
programme have introduced innovative digital advisory services within the state, there is limited
empirical evidence evaluating their contribution to farmers' productivity, income, and decision-making
processes. This knowledge gap highlights the need for context-specific research capable of informing
policies and interventions aimed at promoting digital agriculture and sustainable rural development in
Sokoto State.
1.3 Objectives of the Study
The main objective of this study is to examine the impact of mobile technology on agricultural
productivity among rural farmers in Sokoto State.
The specific objectives are to:
1. examine the extent to which rural farmers in Sokoto State utilize mobile phones for agricultural
activities;
2. assess the influence of mobile technology on farmers' access to agricultural information and
advisory services;
3. determine the relationship between mobile technology adoption and agricultural productivity,
including farm income; and
4. identify the major constraints affecting the effective utilization of mobile technology among rural
farmers.
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1.4 Research Questions
The study seeks to answer the following research questions:
1. To what extent do rural farmers in Sokoto State use mobile phones for agricultural purposes?
2. How does mobile technology influence farmers' access to agricultural information and extension
services?
3. What relationship exists between mobile technology adoption and agricultural productivity
among rural farmers?
4. What factors constrain the effective utilization of mobile technology for agricultural production in
Sokoto State?
1.5 Significance of the Study
This study contributes to the growing literature on digital agriculture by providing empirical evidence on
the role of mobile technology in enhancing agricultural productivity within a predominantly rural and
semi-arid environment. The findings will enrich academic discourse on the application of information and
communication technologies (ICTs) in agricultural development while providing practical insights for
policymakers, agricultural extension agencies, development partners, and non-governmental
organizations involved in rural transformation.
The study is expected to support evidence-based policy formulation aimed at strengthening digital
extension services, expanding rural telecommunications infrastructure, and improving farmers' access to
timely agricultural information. It will also provide valuable recommendations for designing inclusive
digital agriculture programmes that address the specific needs of women, youth, and marginalized
farming communities. Ultimately, the findings will contribute to ongoing efforts to enhance agricultural
productivity, improve rural livelihoods, and promote sustainable food security in Sokoto State and other
regions with similar socio-economic and environmental conditions.

2. LITERATURE REVIEW

2.1 Conceptual Framework: Mobile Technology and Agricultural Productivity

The relationship between mobile technology and agricultural productivity can be understood through the
perspective of information economics, which emphasizes the role of information in improving economic
decision-making. Agricultural production is often constrained by information asymmetries, whereby
farmers lack timely and reliable information on weather conditions, input availability, pest and disease
management, market prices, and improved farming practices. Mobile technology helps reduce these
asymmetries by lowering communication costs and accelerating the flow of information between farmers,
extension agents, traders, and other actors within the agricultural value chain (Aker, 2011).

In this study, mobile technology is conceptualized as a productivity-enhancing tool operating through four
interrelated pathways: (i) improving access to agricultural extension and advisory services; (ii) enhancing
market information and price transparency; (iii) facilitating financial transactions and access to digital
financial services; and (iv) strengthening social networks and farmer-to-farmer knowledge exchange.
These mechanisms are expected to contribute to improved farming decisions, higher crop yields, reduced
post-harvest losses, and increased farm income.

2.2 Mobile Phone Penetration and Usage in Rural Nigeria

Nigeria has witnessed substantial growth in mobile phone adoption over the last two decades, making
mobile technology one of the most accessible forms of ICT in rural areas. Nevertheless, access to digital
services remains uneven across regions, genders, and income groups. Studies indicate that while mobile
phone ownership among farming households is very high, internet access remains considerably lower,
reflecting a persistent digital divide in rural communities (Kehinde & Ayanwale, 2025).

Empirical studies from different parts of Nigeria show widespread awareness and use of mobile phones
for agricultural purposes. Research in Imo State reported high levels of awareness of smartphones and
other mobile devices among rural farmers, while studies in Ondo State found that a large majority of
tomato farmers used mobile phones for obtaining agricultural information and conducting farming-related
activities (Onyekwelu et al., 2025; Adebayo et al., 2026). These findings suggest that mobile phones have
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become an important component of rural agricultural communication, although the depth and
sophistication of usage vary across locations.

2.3 Mobile-Based Agricultural Information Services

The expansion of mobile-based agricultural information services has transformed the delivery of
extension support in Nigeria. Initially dominated by simple SMS advisory systems, the sector now
includes interactive voice services, mobile applications, and data-driven advisory platforms that provide
personalized recommendations to farmers.

One notable example is the RiceAdvice mobile application, which has been associated with significant
improvements in rice productivity among adopting farmers (Abioye et al., 2025). More recently, the
Digital Precision Agricultural Extension (DPAE) platform, introduced through a partnership involving the
Federal Ministry of Agriculture and Food Security, the ACReSAL project, and Precision Development,
has expanded digital extension services across several northern states, including Sokoto. The platform
delivers automated voice messages in Hausa, offering location-specific and crop-specific
recommendations tailored to farmers’ needs (Federal Ministry of Agriculture and Food Security, 2026).
Reported levels of farmer trust and satisfaction with the service are exceptionally high, indicating strong
acceptance of mobile-based extension approaches (Precision Development, 2026).

2.4 Empirical Evidence on Mobile Technology and Agricultural Productivity

A growing body of literature demonstrates a positive relationship between mobile technology adoption
and agricultural performance. Studies have shown that access to smartphones and digital advisory
services increases the likelihood of adopting improved farming practices, hiring labour, using agricultural
inputs, and mechanizing farm operations (Kouandou & Laajimi, 2025). Evidence from Kebbi State
further indicates that digital extension services significantly improve farmers’ productivity, income, and
technology adoption rates (Ogunleye et al., 2025).

At a broader level, ICT infrastructure has been linked to increased agricultural output and reduced post-
harvest losses in Nigeria (Ibrahim, 2025; Oladipo & Akinbode, 2024). However, the benefits of mobile
technology are not automatically realized by all farmers. Adoption and effective use are influenced by
factors such as education, training, access to extension services, farming experience, household
characteristics, and gender dynamics (Abioye et al., 2025). Importantly, evidence suggests that targeted
training and capacity-building initiatives can substantially reduce gender disparities in technology
adoption.

2.5 Mobile Technology in Sokoto State: Context and Evidence

Sokoto State provides a particularly important context for examining the role of mobile technology in
agriculture. The state’s semi-arid environment is characterized by erratic rainfall, recurrent droughts, and
increasing climate-related risks, making timely access to agricultural information especially valuable for
farmers.

Empirical evidence from the state points to the growing importance of mobile phones in rural livelihoods.
A study conducted in Wamakko Local Government Area found that mobile phone users earned
significantly higher incomes than non-users, suggesting a positive association between mobile technology
use and economic outcomes (Yakubu, 2014). Similarly, research in Wurno Local Government Area
showed that mobile phones were among the leading sources of agricultural information for livestock
farmers, surpassing conventional extension agents and ranking only behind radio (Bello et al., 2019).

The inclusion of Sokoto State in the initial rollout of the DPAE platform further highlights the recognition
of digital extension services as a strategic tool for improving agricultural productivity in the region. The
use of Hausa-language voice messages is particularly significant because it addresses language barriers
that often limit rural farmers’ access to formal agricultural information (Precision Development, 2026).
2.6 Challenges and Constraints

Despite the growing potential of mobile technology, several constraints continue to limit its effectiveness
in enhancing agricultural productivity. Major challenges identified in the literature include poor network
connectivity in farming communities, the high cost of smartphones and internet services, limited digital
literacy, inadequate institutional support, and the cost of maintaining ICT devices (Ogunleye et al., 2025;
Nwachukwu et al., 2026).
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In Sokoto State, security challenges constitute an additional barrier. Reports of intimidation, levies, and
restrictions imposed on farming communities by armed groups have disrupted agricultural activities and
reduced farmers’ mobility (Leadership, 2026). Such conditions can undermine the effectiveness of
mobile-based advisory services, particularly where consistent access to communication networks and
farming operations is required.

Research Gap

Although previous studies have documented the general benefits of mobile technology for agriculture in
Nigeria, there remains limited empirical evidence focusing specifically on rural farmers in Sokoto State
within the context of emerging digital extension initiatives such as the DPAE platform. Existing studies
are either geographically limited, focus on particular commodities, or do not comprehensively examine
the combined effects of mobile technology on information access, productivity, income, and adoption
constraints. This study seeks to address this gap by providing an integrated assessment of the impact of
mobile technology on agricultural productivity among rural farmers in Sokoto State.

3. METHODOLOGY

3.1 Study Area

The study was conducted in Sokoto State, located in the North-West geopolitical zone of Nigeria. The
state lies between latitudes 10° and 14° North and longitudes 3° and 7° East and shares international
boundaries with the Republic of Niger to the north. Agriculture constitutes the principal economic activity
in the state, employing a substantial proportion of the rural population and serving as the primary source
of household income and food security. Farming activities are predominantly rain-fed and include the
cultivation of cereals, legumes, vegetables, and livestock production.

Sokoto State experiences a semi-arid climate characterized by a short rainy season, typically lasting from
May to September, and a prolonged dry season. Consequently, agricultural production is highly
susceptible to climate variability, drought, and land degradation. The study focused on Wamakkeo and
Wurno Local Government Areas because of their agricultural significance, active participation in crop
and livestock production, and relatively good mobile network coverage, which has facilitated the
implementation of mobile-based agricultural extension initiatives.

3.2 Research Design

The study adopted a mixed-methods research design, integrating quantitative and qualitative approaches
to provide a comprehensive assessment of the impact of mobile technology on agricultural productivity
among rural farmers. The use of mixed methods enabled methodological triangulation, thereby enhancing
the validity and reliability of the findings by combining statistical evidence with contextual insights
obtained from participants.

The quantitative component consisted of a cross-sectional survey administered to 252 rural farmers,
comprising 126 mobile phone users and 126 non-users. The qualitative component involved key
informant interviews with agricultural extension officers, community leaders, and representatives of
mobile service providers to obtain in-depth perspectives on the adoption and utilization of mobile
technology in agricultural production.

3.3 Sampling Technique and Sample Size

A multi-stage sampling technique was employed to select respondents for the study.

In the first stage, Wamakko and Wurno Local Government Areas were purposively selected because of
their prominence in agricultural production and the availability of mobile telecommunication services.

In the second stage, six farming communities were randomly selected from each Local Government
Area, giving a total of twelve study communities.

In the third stage, farmers within each selected community were stratified into mobile phone users and
non-users to ensure adequate representation of both categories. Thereafter, 21 respondents were
randomly selected from each stratum within each community, resulting in a total sample of 252
respondents.

39



Aliyu & Sidi. ..... ..... Int. Innovative Agric. & Bio. Res 14(3):35-47, 2026

The selected sample size was considered adequate for achieving the objectives of the study and is
consistent with similar empirical investigations conducted in Sokoto State and comparable rural settings
(Yakubu, 2014; Bello et al., 2019).
3.4 Data Collection Instruments
Primary data were collected using structured questionnaires and semi-structured interview guides.
The questionnaire was designed to obtain information on the following variables:
e respondents' socio-demographic characteristics, including age, gender, educational attainment,
marital status, farming experience, and household size;
e mobile phone ownership and patterns of utilization, including the type of mobile device,
frequency of use, agricultural applications, and communication expenditure;
e sources and accessibility of agricultural information;
¢ indicators of agricultural productivity, including crop yield, farm income, adoption of improved
farming practices, and access to markets; and
o challenges associated with the utilization of mobile technology for agricultural production.
To enhance the validity and reliability of the instrument, the questionnaire was pre-tested with 30
farmers from a community outside the selected study areas. Feedback obtained during the pilot exercise
was used to revise ambiguous questions and improve the clarity and relevance of the instrument before
the main survey.
In addition, key informant interviews were conducted with 10 agricultural extension officers, 5
community leaders, and 3 representatives of mobile service providers. The interviews explored
stakeholders' perceptions regarding the effectiveness of mobile technology in agricultural development,
barriers to technology adoption, and strategies for improving digital agricultural extension services.
3.5 Data Analysis
Quantitative data were coded and analyzed using the Statistical Package for the Social Sciences (SPSS),
Version 26. Descriptive statistical techniques, including frequencies, percentages, means, and standard
deviations, were employed to summarize respondents' characteristics and describe patterns of mobile
technology utilization.
Inferential statistical techniques, including Chi-square () tests and independent samples t-tests, were
used to examine associations and differences between mobile phone users and non-users with respect to
agricultural productivity and income levels. Statistical significance was determined at the 5% level (p <
0.05).
Qualitative data obtained from the interviews were transcribed, organized, and analyzed using thematic
analysis. Emerging themes were identified through systematic coding and subsequently interpreted in
relation to the study objectives and existing literature. The integration of quantitative and qualitative
findings provided a more comprehensive understanding of the influence of mobile technology on
agricultural productivity.
3.6 Ethical Considerations
Ethical approval for the study was obtained from the appropriate institutional research ethics committee
before data collection commenced. Participation in the study was entirely voluntary, and informed
consent was obtained from all respondents after explaining the purpose and procedures of the research.
Participants were assured that all information provided would be treated with strict confidentiality and
used solely for academic purposes. No personal identifiers were included in the dataset or research report,
thereby safeguarding participants' anonymity. Respondents were also informed of their right to decline
participation or withdraw from the study at any stage without any adverse consequences.

4. RESULTS AND DISCUSSION

4.1 Socio-Demographic Characteristics of Respondents

The socio-demographic characteristics of the respondents are presented in Table 1. The results indicate
that the majority of respondents were male (87.3%), married (65.1%), and within the economically active
age group of 20-39 years (63.5%). This demographic profile reflects the dominant role of men in
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agricultural production within rural communities of Sokoto State and is consistent with earlier studies
conducted in the region (Bello et al., 2019; Yakubu, 2014).
Table 1: Socio-Demographic Characteristics of Respondents

Characteristic Category Frequency Percentage
Gender Male 220 87.3
Female 32 12.7
Marital Status Married 164 65.1
Single 46 18.3
Widowed/Divorced 42 16.7
Age Below 20 years 28 11.1
20-39 years 160 63.5
40-59 years 48 19.0
60 years and above 16 6.3
Education No formal education 170 67.5
Primary 42 16.7
Secondary 32 12.7
Tertiary 8 3.2

Source: Field Survey (2026).

A notable finding is that 67.5% of the respondents had no formal education. This has important
implications for the adoption and effective utilization of digital agricultural technologies. Although
mobile phones can deliver voice-based advisory services in local languages, limited literacy reduces
farmers' ability to utilize text-based information, smartphone applications, and other internet-enabled
agricultural services. Consequently, educational attainment remains an important determinant of digital
inclusion and technology adoption. This finding corroborates Bello et al. (2019), who similarly reported
low levels of formal education among livestock farmers in Wurno Local Government Area.

4.2 Mobile Phone Ownership and Usage Patterns

The findings indicate that 78.8% of respondents owned or had access to a mobile phone, demonstrating
the widespread penetration of mobile technology among rural farming households. However, ownership
was largely concentrated in basic feature phones (65.1%), while only 13.7% possessed smartphones
capable of supporting internet-based agricultural applications. Approximately 21.2% reported access to
both basic phones and smartphones.

Table 2: Mobile Phone Ownership and Usage Characteristics

Variable Category Frequency Percentage
Phone Ownership Yes 198 78.8
No 54 21.2
Type of Phone  Basic/Feature Phone 129 65.1
Smartphone 27 13.7
Both 42 21.2
Primary Use Voice Calls 162 81.8
SMS 18 9.1
Internet/Applications 12 6.1
Others 6 3.0

Source: Field Survey (2026).
The predominance of feature phones has important implications for digital agricultural extension.
Although mobile ownership is widespread, limited smartphone penetration restricts farmers' access to
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advanced digital services such as mobile applications, online marketplaces, weather forecasting platforms,
and interactive advisory systems. The overwhelming reliance on voice calls (81.8%) further reflects the
relatively low level of digital engagement among rural farmers. These findings support earlier
observations by Yakubu (2014), who found that farmers primarily used mobile phones for voice
communication rather than internet-based services.

The findings also suggest that affordability strongly influences the type of mobile devices acquired. Most
respondents had owned mobile phones for more than one year, spent between 8200 and ¥¥399 weekly on
airtime, and purchased relatively inexpensive handsets. These patterns indicate that while basic mobile
communication has become financially accessible, economic constraints continue to limit investment in
smartphones and internet services.

Statistical analysis revealed significant relationships between mobile phone use and several socio-
economic variables. Household income showed a highly significant association with mobile phone
ownership (p < 0.01), indicating that economically better-off farmers were more likely to adopt mobile
technology. Membership in cooperative societies also exhibited a significant relationship (p < 0.10),
suggesting that social organizations facilitate information exchange and technology diffusion. Similar
associations were observed for ownership of productive assets, labour skills, and participation in social
networks. These findings reinforce the argument that technology adoption is influenced not only by
individual characteristics but also by broader socio-economic conditions and social capital.

4.3 Mobile Technology and Access to Agricultural Information

The findings demonstrate that mobile phones have become an important source of agricultural
information among rural farmers. As shown in Table 3, 78.8% of respondents identified mobile phones
as a major source of agricultural information, ranking second only to radio (85.7%) and slightly ahead of
conventional agricultural extension agents (77.0%).

Table 3: Agricultural Information Channels Used by Farmers

Information Channel Users (%) Rank

Radio 85.7 Ist

Mobile Phones 78.8 2nd
Extension Agents 77.0 3rd
Posters and Flyers 73.0 4th
Friends and Relatives 70.6 5th
Television 54.8 6th

Source: Field Survey (2026), adapted from Bello et al. (2019).

The prominence of mobile phones as an information channel reflects a gradual shift from traditional
extension approaches toward digital communication systems. Given Nigeria's limited extension
workforce, where the ratio of extension agents to farmers remains substantially below international
recommendations, mobile technology provides an effective complement to conventional extension
services by facilitating timely and wider dissemination of agricultural information.

One extension officer explained:

"We cannot physically reach every farmer because of the limited number of extension officers. Mobile
phones allow us to communicate with many farmers simultaneously through voice messages and direct
calls, thereby expanding our coverage.”" (Extension Officer, Wamakko LGA, Personal Communication,
May 2026)

Respondents reported using mobile phones to obtain information on weather forecasts, pest and disease
control, improved seed varieties, fertilizer application, and market prices. Approximately 23.8% of
respondents specifically identified the Digital Precision Agricultural Extension (DPAE) platform as a
major source of agricultural advice. Farmers generally expressed high levels of confidence in the
platform, particularly because advisory messages were delivered in Hausa, the dominant local language.
A respondent from Wurno Local Government Area remarked:
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"The messages are delivered in Hausa, so they are easy to understand. They tell us when to plant, how
much fertilizer to apply, and what to do when pests appear. This has helped us make better farming
decisions." (Farmer, Wurno LGA, Personal Communication, May 2026)

These findings underscore the importance of localized and culturally appropriate communication
strategies in enhancing the effectiveness of digital agricultural extension programmes.

4.4 Impact of Mobile Technology on Agricultural Productivity

The influence of mobile technology on agricultural productivity was evaluated using several indicators,
including farm income, access to agricultural information, and adoption of improved farming practices.
4.4.1 Farm Income

One of the most significant findings of this study is the substantial difference in income between mobile
phone users and non-users. As presented in Table 4, a majority of mobile phone users reported annual
farm incomes of ™N385,000 and above, whereas most non-users earned between 105,000 and
N174,900.

Table 4: Annual Farm Income of Mobile Phone Users and Non-Users

Annual Income (¥) Users (%) Non-Users (%)

Below 105,000 0.0 23.8
105,000-174,900 7.9 76.2
175,000-384,900 33.3 0.0
385,000 and above 58.7 0.0

Source: Field Survey (2026).

The observed income differences were statistically significant (p < 0.01), indicating a strong positive
association between mobile phone utilization and farm income. Although the cross-sectional nature of the
study does not permit causal inference, the findings suggest that mobile technology contributes to
improved economic outcomes by enhancing farmers' access to timely market information, production
advice, and communication with buyers and extension personnel.

These findings are consistent with previous studies reporting positive relationships between mobile
technology adoption and agricultural productivity (Yakubu, 2014; Kouandou & Laajimi, 2025; Ogunleye
et al., 2025). The results also support the study's conceptual framework, which posits that reducing
information asymmetry enables farmers to make more informed production and marketing decisions,
thereby improving productivity and household income.

As one respondent explained:

"Before I owned a mobile phone, I sold my produce to whichever trader came to my farm because I had
no information about market prices. Now, I contact relatives and traders in town before selling, which
helps me negotiate better prices and increase my income.” (Farmer, Wamakko LGA, Personal
Communication, May 2026)

4.4.2 Adoption of Improved Agricultural Practices

The findings indicate that mobile phone users exhibited significantly higher levels of adoption of
improved agricultural practices than non-users. Specifically, 64.3% of mobile phone users reported
planting improved seed varieties compared with 28.6% of non-users. Similarly, the proportion of farmers
applying chemical fertilizers was substantially higher among mobile phone users (57.1%) than among
non-users (19.0%). These differences were statistically significant (p < 0.05), suggesting that mobile
technology positively influences the adoption of improved agricultural innovations.

The observed differences can largely be attributed to improved access to agricultural information and
extension services. Mobile phones enable farmers to obtain timely advice on the availability, benefits, and
appropriate use of improved seeds, fertilizers, pesticides, and recommended agronomic practices.
Through digital extension platforms such as the Digital Precision Agricultural Extension (DPAE)
programme, farmers receive localized recommendations tailored to their crop type, geographical location,
and seasonal conditions (Federal Ministry of Agriculture and Food Security, 2026). Such personalized
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advisory services enhance farmers' confidence in adopting improved technologies and contribute to more
informed production decisions.

These findings support previous empirical studies demonstrating that access to digital agricultural
advisory services significantly increases the adoption of modern farming technologies and improved
production practices (Abioye et al., 2025; Ogunleye et al., 2025). The results also reinforce the study's
conceptual framework, which posits that reducing information asymmetry promotes innovation adoption
and ultimately enhances agricultural productivity.

4.4.3 Yield Improvements

Although precise measurements of crop yields were constrained by variations in farm size, cropping
systems, and seasonal conditions, respondents consistently reported noticeable improvements in
agricultural output following the adoption of mobile technology. On average, mobile phone users
estimated yield increases ranging from 15% to 25% after incorporating mobile-based agricultural
information into their farming activities.

These self-reported improvements are broadly consistent with findings from previous studies. For
example, Abioye et al. (2025) reported that farmers who adopted the RiceAdvice mobile application
achieved an average yield increase of 1,907 kg per hectare compared with non-adopters. While the
present study relied on farmers' perceptions rather than direct field measurements, the consistency of
these findings strengthens the evidence that mobile technology contributes positively to agricultural
productivity.

Respondents attributed improved yields primarily to better access to weather forecasts, pest and disease
management information, recommended planting dates, and guidance on fertilizer application. Timely
weather information was particularly valued because it enabled farmers to make more informed decisions
regarding planting and harvesting schedules, thereby reducing production risks associated with
unpredictable rainfall.

One respondent explained:

"The weather messages tell me the best time to plant. Before, I sometimes planted too early and the rains
failed. Now I wait until I receive the message, and my harvest has improved.” (Farmer, Wurno LGA,
Personal Communication, May 2026)

This finding highlights the importance of climate-smart digital advisory services in semi-arid
environments such as Sokoto State, where agricultural production depends heavily on rainfall patterns.
4.5 Constraints to Mobile Technology Utilization

Despite the positive contribution of mobile technology to agricultural productivity, the findings reveal
several constraints that limit its effective utilization among rural farmers. These challenges encompass
technological, economic, educational, and security-related factors that collectively reduce the potential
benefits of digital agricultural services.

4.5.1 Poor Network Connectivity

Poor network connectivity emerged as the most significant constraint to mobile technology utilization,
recording the highest mean score (Mean = 2.59) on the three-point Likert scale. Many farming
communities are located in remote areas where mobile network coverage is either weak or entirely
unavailable, making it difficult for farmers to receive voice messages, access internet services, or
communicate with extension personnel.

A respondent described the challenge as follows:

"I own a mobile phone, but there is usually no network signal on my farm. Sometimes I have to climb a
nearby hill before I can make a call or receive messages.” (Farmer, Wamakko LGA, Personal
Communication, May 2026)

This finding corroborates Ogunleye et al. (2025), who similarly identified inadequate telecommunications
infrastructure as one of the principal barriers to digital agricultural extension in rural Nigeria. The results
suggest that expanding rural network coverage should remain a policy priority if mobile technology is to
realize its full potential in agricultural development.
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4.5.2 High Cost of Smartphones

The high cost of smartphones constituted the second most significant barrier (Mean = 2.58) to effective
utilization of mobile technology. Although most respondents owned basic feature phones, these devices
provide only limited functionality, restricting users primarily to voice calls and short message services
(SMS). Consequently, many farmers remain excluded from internet-based agricultural applications,
online marketplaces, weather forecasting platforms, and interactive extension services.

Given prevailing market prices ranging from approximately 50,000 to %200,000, smartphones remain
financially inaccessible to many rural households. This finding is consistent with Ogunleye et al. (2025),
who similarly identified the affordability of smartphones as a major determinant of digital technology
adoption among farmers.

The findings therefore suggest that improving access to affordable smartphones, alongside reducing the
cost of internet services, would substantially enhance farmers' participation in digital agricultural
initiatives.

4.5.3 Limited Digital Literacy

Limited digital literacy was also identified as a significant challenge, particularly among older farmers
and respondents with little or no formal education. Although voice-based advisory services delivered in
Hausa have helped overcome some literacy barriers, many farmers remain unfamiliar with smartphone
applications, internet navigation, and other advanced digital functions.

An agricultural extension officer observed:

"Many farmers who own smartphones use them only for making and receiving calls. They have not
received adequate training on how to access agricultural applications or online advisory services."”
(Extension Officer, Wurno LGA, Personal Communication, May 2026)

This finding demonstrates that the successful adoption of digital agriculture depends not only on access to
technology but also on the development of users' digital competencies. Consequently, digital literacy
training should accompany investments in ICT infrastructure to maximize the effectiveness of mobile-
based agricultural extension programmes.

4.5.4 Insecurity

The findings further reveal that insecurity has become a major obstacle to agricultural productivity and
the effective utilization of mobile technology in parts of Sokoto State. Farmers residing in communities
affected by banditry reported that although they continued to receive advisory messages through their
mobile phones, insecurity often prevented them from accessing their farms and implementing
recommended agricultural practices.

One respondent remarked:

"We receive useful farming advice through our phones, but we cannot always go to our farms because of
insecurity. Without access to our farms, the information cannot be fully utilized." (Farmer, Sokoto State,
Personal Communication, May 2026)

This finding illustrates that technological innovation alone cannot overcome broader structural challenges
affecting agricultural production. The effectiveness of mobile-based advisory services ultimately depends
on a secure environment in which farmers are able to apply the knowledge they receive. Similar concerns
have been reported regarding disruptions to farming activities in parts of Sokoto State, including areas
surrounding the Goronyo irrigation scheme, where insecurity has adversely affected agricultural
production (Vanguard, 2025).

Taken together, these findings suggest that improving rural security should complement investments in
digital agriculture. Addressing insecurity alongside telecommunications infrastructure, smartphone
affordability, and digital literacy will create an enabling environment in which mobile technology can
make a more substantial contribution to agricultural productivity and sustainable rural development.

5. CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

This study examined the impact of mobile technology on agricultural productivity among rural farmers in
Sokoto State, Nigeria. The findings demonstrate that mobile technology has become an important
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instrument for improving agricultural information delivery, facilitating communication between farmers
and extension providers, enhancing market access, and encouraging the adoption of improved agricultural
practices.

The study provides empirical evidence that farmers who utilize mobile phones are more likely to adopt
improved seeds and fertilizers, access timely production and market information, and report higher levels
of agricultural income than non-users. These findings reinforce the growing recognition that digital
technologies can play a significant role in strengthening agricultural productivity and promoting
sustainable rural development.

The introduction of the Digital Precision Agricultural Extension (DPAE) platform represents an important
milestone in the modernization of agricultural extension services in Sokoto State. The platform's high
levels of acceptance, trust, and user satisfaction demonstrate the effectiveness of localized digital advisory
services delivered in indigenous languages. Nevertheless, the study also reveals that the transformative
potential of mobile technology remains constrained by inadequate telecommunications infrastructure, the
high cost of smartphones, low levels of digital literacy, and persistent insecurity affecting farming
communities.

The study therefore concludes that mobile technology constitutes a valuable complement to conventional
agricultural extension systems rather than a replacement for them. Its contribution to agricultural
productivity can be significantly enhanced through coordinated investments in digital infrastructure,
farmer education, affordable technologies, and supportive public policies. Integrating mobile technology
into broader agricultural development strategies will be essential for improving productivity,
strengthening food security, and enhancing the livelihoods of rural farming households in Sokoto State.
5.2 Recommendations

Based on the findings of this study, the following recommendations are proposed:

Government and Policy Makers

1. Strengthen rural digital infrastructure. Government should prioritize the expansion of mobile
telecommunications infrastructure and broadband connectivity across rural farming communities
to improve farmers' access to digital agricultural services.

2. Promote affordable access to digital technologies. Appropriate financing mechanisms, subsidy
programmes, or public-private partnerships should be developed to enable smallholder farmers to
acquire affordable smartphones and internet services.

3. Institutionalize digital agricultural extension. Digital platforms such as the Digital Precision
Agricultural Extension (DPAE) programme should be fully integrated into the state's agricultural
extension system to complement conventional extension services and improve outreach.

4. Enhance rural security. Sustainable improvements in agricultural productivity require a secure
farming environment. Government should strengthen security measures in rural communities to
enable farmers to implement agricultural recommendations without fear of violence or
displacement.

Development Partners and Non-Governmental Organizations

5. Expand digital literacy initiatives. Capacity-building programmes should be developed to
improve farmers' digital competencies, with particular emphasis on the effective use of
smartphones, mobile applications, and digital agricultural advisory platforms.

6. Promote inclusive digital agriculture. Targeted interventions should encourage greater
participation of women and youth in digital agriculture by addressing gender-specific barriers to
technology ownership, access, and utilization.

7. Support localized digital content. Agricultural information should continue to be produced and
disseminated in Hausa and other indigenous languages to ensure that digital advisory services
remain accessible to farmers with limited formal education.

Mobile Network Operators and Technology Providers

8. Develop farmer-centred digital solutions. Mobile network operators and software developers

should design affordable, user-friendly agricultural applications that operate efficiently on both
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smartphones and basic mobile phones, while accommodating the literacy levels and
communication preferences of rural farmers.

9. Improve service coverage in agricultural communities. Telecommunications companies
should prioritize investment in network infrastructure serving farming communities to improve
the reliability of mobile-based agricultural services.
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