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Abstract 
This study assessed the readiness of 
farmers in Ligao City, Albay, to use 
mobile technology as a tool for 
agricultural extension and examined 
the conditions that may support or 
hinder its adoption. Using a 
descriptive research design, data 
were collected from 90 farmers 
across 13 barangays through a 
structured questionnaire covering 
information dissemination, farm 
operations, and the use of modern 
technology in production. The results 
indicate that farmers are generally 
prepared to integrate mobile 
technology into their farming 
practices. Mobile phones are already 
being used to monitor crop progress, 
communicate with other farmers, and 
obtain farming-related information. 
However, the use of mobile 
technology for more technical 
aspects of production, such as 
technology-assisted planting and 
harvesting, remains less common. 
 
Farmers recognized the practical 
value of mobile-based extension, 
particularly in providing timely access 
to agricultural advice and facilitating 
the exchange of useful farming 
practices. The ability to obtain 
information without the need for 
physical travel was seen as a clear 
advantage, especially for farmers in 
more remote areas. At the same 

time, important constraints were 
identified. Many respondents 
reported difficulty interpreting 
information received through digital 
platforms and expressed limited 
familiarity with available applications. 
Internet connectivity was not always 
reliable, and the age and educational 
background of many farmers suggest 
that support must go beyond simple 
technology provision. 
 
Drawing from established technology 
adoption perspectives, the study 
proposes actionable strategies to 
strengthen mobile-based agricultural 
extension. These include targeted 
capacity-building programs, the use 
of simple and accessible platforms 
such as SMS and offline-supported 
systems, and closer collaboration 
among local government units, 
academic institutions, and 
agricultural support agencies. 
 
The study concludes that mobile 
technology offers a practical and 
necessary means of strengthening 
agricultural extension in Ligao City, 
provided that implementation is 
accompanied by sustained training, 
institutional support, and context-
appropriate delivery mechanisms. 
 
Keywords: mobile technology, 
agricultural extension, digital 
readiness, farmer support, business 
administration, Ligao City, 
Philippines 
 
INTRODUCTION 

Agriculture remains central to 
the Philippine economy, particularly 
in rural areas where farming sustains 
livelihoods and contributes to food 
security and local development. 
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Despite its importance, the sector 
faces persistent challenges, 
including climate variability, land 
constraints, and rising production 
risks. These conditions underscore 
the continuing relevance of 
agricultural extension systems that 
support farmers through timely 
access to technical knowledge and 
advisory services. Effective 
extension services enhance farm 
productivity, strengthen decision-
making, and improve farmers’ 
capacity to adapt to changing 
conditions. 

In the Philippines, agricultural 
extension has traditionally relied on 
direct interaction between farmers 
and extension personnel, largely 
delivered through local government 
units and national agricultural 
agencies. While this approach has 
contributed to rural development, its 
reach and responsiveness are often 
limited by manpower shortages, 
logistical constraints, and the 
dispersed nature of farming 
communities. As a result, farmers—
particularly those in remote areas—
may experience delays in receiving 
technical assistance needed to 
respond to pests, weather 
disturbances, and market 
fluctuations (Ani & Correa, 2016; 
Gapasin, 2016). These structural 
limitations highlight the need for 
complementary mechanisms that 
can enhance the efficiency and 
accessibility of extension delivery. 

The expansion of mobile 
technology offers a practical avenue 
for strengthening agricultural 
extension services. Mobile phones 
are increasingly accessible in rural 
areas and provide an alternative 
channel for disseminating weather 

advisories, pest management 
recommendations, and market 
information. Mobile-based extension 
platforms facilitate more immediate 
communication between farmers and 
extension providers and have been 
shown to improve information access 
and support farm-level decision-
making (Fu & Akter, 2016). Evidence 
from developing countries indicates 
that digital advisory systems can 
enhance knowledge dissemination 
and agricultural productivity, 
particularly where conventional 
extension services face capacity 
constraints (Steinke et al., 2020; 
Kath & Mezhatsu, 2022). 

In the Philippine context, 
digital initiatives such as the Nutrient 
Manager for Rice and the Pinoy Rice 
Knowledge Bank have introduced 
technology-assisted advisory tools 
that provide science-based 
production recommendations. 
Extension personnel often support 
farmers in interpreting and applying 
these digital resources (Gabrillo & 
Palis, 2023; Palis & Gabrillo, 2022). 
Digital approaches also create 
opportunities for more participatory 
and farmer-centered learning, 
enabling independent information 
access and improved communication 
between stakeholders (Sulaiman & 
Misnan, 2022). However, the 
effectiveness of these tools depends 
on farmers’ digital skills, access to 
connectivity, and institutional support 
mechanisms. 

Ligao City in Albay represents 
a relevant setting for examining the 
integration of mobile technology into 
local extension systems. Agriculture 
remains a primary economic activity 
in the area, with rice, corn, and 
coconut as major crops. Extension 



Lux Veritatis 12.1 Special Edition: 94-118, 2026 © 2020  

University of Santo Tomas-Legazpi Publication  

Printed in the Philippines ISSN no: 2476-5644 

96 

 

services are delivered mainly 
through the City Agriculture Office 
and partner agencies, yet these 
services continue to operate within 
resource and personnel constraints 
(Peñafiel, 2017). At the same time, 
increasing mobile phone ownership 
among farmers presents 
opportunities to expand extension 
outreach through digital means. 

Despite growing interest in 
digital agriculture, limited empirical 
evidence exists regarding farmers’ 
readiness to adopt mobile-based 
extension services at the local level, 
particularly in Ligao City. Technology 
adoption is influenced not only by 
availability but also by farmers’ 
capacity and willingness to integrate 
digital tools into their production 
practices. Understanding these 
factors is essential to designing 
extension strategies that are 
responsive to local conditions and 
capable of improving service 
delivery. 
Specifically, this study aimed to: 

1. Assess the readiness of 
farmers in Ligao City, Albay, to 
use mobile technology for 
agricultural extension; 

2. Determine the extent to which 
mobile technology is currently 
used by farmers in accessing 
agricultural information and 
supporting farm operations; 

3. Identify the opportunities and 
challenges associated with 
the use of mobile technology 
in agricultural extension; and 

4. Propose actionable strategies 
to strengthen the 
implementation of mobile-
based agricultural extension 
services in the local context. 

By providing localized empirical 
evidence, this study contributes to 
the development of more responsive, 
efficient, and sustainable agricultural 
extension systems. The findings offer 
practical insights for extension 
providers, local government units, 
and agricultural institutions seeking 
to improve extension delivery 
through context-sensitive digital 
solutions. 
 
Review of Related Literature and 
Studies 
 
Agricultural Extension and the 
Shift Toward Digital Delivery 
 

Agricultural extension services 
play a critical role in improving farm 
productivity, strengthening farmer 
decision-making, and promoting the 
adoption of improved agricultural 
practices. Traditionally, extension 
systems relied on direct interaction 
between extension workers and 
farmers to transfer knowledge, 
provide technical guidance, and 
support rural development. In the 
Philippines, agricultural extension 
has evolved through centralized 
national programs and decentralized 
delivery through local government 
units following the Local Government 
Code of 1991 (Ani & Correa, 2016). 
The Agricultural Training Institute 
(ATI) serves as the lead agency in 
coordinating extension and training 
programs nationwide, supporting 
farmers through capacity-building 
and technology dissemination 
(Gapasin, 2016). 

Despite these institutional 
arrangements, agricultural extension 
systems continue to face persistent 
challenges. Limited financial 
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resources, insufficient extension 
personnel, fragmented coordination, 
and the geographic dispersion of 
farming communities constrain the 
reach and effectiveness of extension 
services (Gapasin, 2016). As a 
result, many farmers experience 
delays in accessing timely 
agricultural information, reducing 
their ability to respond effectively to 
production risks, climate variability, 
and market changes. 

In response to these 
constraints, digital technologies have 
emerged as complementary tools for 
improving extension delivery. 
Information and communication 
technologies (ICT), particularly 
mobile phones, provide efficient 
channels for disseminating 
agricultural information at scale. 
Mobile technology enables timely 
communication between farmers and 
extension providers, facilitating 
access to technical guidance, 
weather advisories, pest 
management recommendations, and 
market information (Fu & Akter, 
2016). Steinke et al. (2020) noted 
that digital extension systems can 
enhance knowledge exchange, 
expand outreach, and improve 
service responsiveness, especially in 
areas where traditional extension 
services face logistical limitations. 
 
Global Experiences in Mobile-
Based Agricultural Extension 
 

Mobile-based agricultural 
extension has been implemented in 
various countries, demonstrating its 
potential to improve agricultural 
knowledge and productivity. In India, 
mobile agro-advisory systems have 
enabled farmers to receive location-

specific recommendations, improving 
farm management and decision-
making (Kath & Mezhatsu, 2022). 
Multimedia advisory platforms and 
mobile applications have likewise 
enhanced access to agricultural 
information and contributed to 
improved farm efficiency (Paliwal & 
Kumari, 2024). 
In Tanzania, SMS-based extension 
programs increased farmers’ 
awareness and adoption of improved 
production practices, highlighting the 
effectiveness of simple mobile 
technologies in facilitating knowledge 
transfer (Karanja et al.). Similarly, 
mobile advisory services in Pakistan 
improved farmers’ access to 
agricultural information, with 
adoption influenced by perceived 
usefulness, reliability, and ease of 
use (Khan et al., 2019). 

More advanced digital tools 
have also been explored. Artificial 
intelligence-supported extension 
systems in Nigeria demonstrated 
potential to improve advisory 
services, although adoption 
remained dependent on user 
capacity and institutional readiness 
(Deji et al., 2023). Mobile 
applications in other developing 
regions improved farmer satisfaction, 
strengthened communication with 
extension providers, and supported 
productivity gains (Dympep et al., 
2018). These experiences indicate 
that mobile-based extension can 
significantly enhance agricultural 
information delivery, provided that 
technologies are accessible and 
responsive to farmers’ needs. 
 
Agricultural Extension and Digital 
Innovation in the Philippine 
Context 
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In the Philippines, ICT 

integration into agricultural extension 
has increased in recent years. Digital 
tools such as the Nutrient Manager 
for Rice and the Pinoy Rice 
Knowledge Bank provide science-
based recommendations that support 
improved crop management (Gabrillo 
& Palis, 2023; Palis & Gabrillo, 
2022). These platforms have 
improved access to agricultural 
information, although extension 
workers often continue to play an 
important role in facilitating their use 
and interpretation. 

Mobile phones are among the 
most widely used digital tools among 
Filipino farmers due to their 
accessibility and affordability. 
However, differences remain in 
digital access and usage between 
farmers and extension personnel, 
with extension workers often having 
greater access to institutional 
resources and technical support 
(Gabrillo & Palis, 2023). This 
highlights the need for targeted 
interventions to strengthen farmers’ 
digital capacity. 
Extension initiatives such as the 
DAR-ARCESS program 
demonstrated that training and 
technical assistance can improve 
farmers’ knowledge and confidence 
(Diosdado et al., 2019). Similarly, the 
Farmer-Scientists Training Program 
improved farmer knowledge and 
productivity, although implementation 
challenges related to infrastructure 
and resources affected its reach 
(Cayabyab et al., 2024). Briones et 
al. (2023) emphasized that digital 
agriculture offers opportunities to 
improve productivity and market 
access in the Philippines, while also 

cautioning that limited connectivity 
and digital skills may widen existing 
inequalities. 
 
Benefits of Mobile Technology in 
Agricultural Extension 
 

Mobile technology offers 
several advantages in extension 
delivery. One key benefit is the ability 
to provide timely and relevant 
information, enabling farmers to 
make informed decisions more 
efficiently. Mobile platforms improve 
access to agricultural knowledge 
regardless of location, enhancing the 
reach of extension services (Fu & 
Akter, 2016). 
Mobile technologies also strengthen 
communication between farmers and 
extension providers, allowing 
continuous interaction rather than 
relying solely on scheduled visits 
(Steinke et al., 2020). This improves 
responsiveness and enables 
extension providers to address 
emerging issues more effectively. In 
addition, mobile-based extension 
systems improve efficiency by 
reducing travel requirements and 
enabling broader outreach with fewer 
resources (Fabregas, 2019). Mobile 
platforms also facilitate peer learning 
and knowledge sharing, contributing 
to stronger farming communities. 
 
Challenges in Adopting Mobile-
Based Agricultural Extension 
 

Despite its potential, several 
barriers affect the adoption of 
mobile-based extension. Limited 
digital literacy remains a major 
constraint, affecting farmers’ ability to 
use mobile applications and digital 
platforms effectively (Ayim et al., 
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2022). Infrastructure limitations, 
including poor internet connectivity 
and high data costs, further restrict 
access to digital extension services 
(Baumuller, 2017). 
Trust and perceived usefulness also 
influence adoption. Farmers are 
more likely to use mobile extension 
services when they consider the 
information reliable, relevant, and 
beneficial (Khan et al., 2019). 
Extension services that fail to 
address local needs or provide timely 
support may experience limited 
uptake. Institutional and 
organizational factors also affect 
implementation. Effective digital 
extension requires coordination 
among government agencies, 
extension providers, and technology 
developers. Without sustained 
institutional support, digital initiatives 
may not achieve their intended 
impact (Fabregas, 2019). 
 
 
Research Gap 
 

Existing studies have 
established the potential of mobile 
technology to strengthen agricultural 
extension by improving access to 
information, facilitating 
communication between farmers and 
extension providers, and supporting 
farm-level decision-making (Fu & 
Akter, 2016; Steinke et al., 2020). In 
the Philippine context, digital 
platforms such as the Nutrient 
Manager for Rice and the Pinoy Rice 
Knowledge Bank have demonstrated 
the usefulness of ICT in improving 
access to agricultural knowledge 
(Gabrillo & Palis, 2023; Palis & 
Gabrillo, 2022). However, much of 
the available literature has focused 

on national programs or broader 
regional experiences, with limited 
empirical attention to local-level 
adoption dynamics. 

Technology adoption is 
shaped not only by availability but 
also by local conditions, including 
infrastructure, digital skills, 
institutional support, and the socio-
economic characteristics of farmers 
(Ayim et al., 2022; Baumuller, 2017). 
These factors vary significantly 
across agricultural communities, 
influencing both the feasibility and 
effectiveness of mobile-based 
extension. Despite the increasing 
emphasis on digital agriculture, there 
remains insufficient localized 
evidence on farmers’ readiness to 
adopt mobile-based extension 
services, particularly in specific 
agricultural settings such as Ligao 
City, Albay. 

Moreover, while previous 
studies have documented the 
benefits and challenges of digital 
extension, there is limited guidance 
on how mobile-based extension can 
be implemented effectively at the 
local government level. Existing 
research has focused largely on 
technology outcomes rather than on 
readiness assessment and the 
development of context-specific, 
actionable strategies that consider 
organizational, technological, and 
institutional realities. As local 
government units serve as primary 
extension providers in the 
Philippines, understanding these 
local implementation conditions is 
essential. 

This study addresses these 
gaps by examining farmers’ 
readiness to adopt mobile-based 
agricultural extension in Ligao City, 
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identifying opportunities and 
challenges associated with its use, 
and proposing actionable strategies 
to support effective implementation. 
By providing localized empirical 
evidence, the study contributes to 
the development of extension 
approaches that are more 
responsive to local needs and better 
aligned with the realities of 
agricultural communities. 
 
 
METHODS 
Research Design 

 
This study employed a 

quantitative descriptive research 
design to examine the readiness of 
farmers in Ligao City to adopt 
mobile-based agricultural extension 
services. A descriptive approach was 
appropriate because the study 
sought to determine existing 
conditions, perceptions, and levels of 
preparedness without manipulating 
variables or establishing causal 
relationships. The design allowed for 
a systematic assessment of farmers’ 
readiness across three dimensions: 
information dissemination, farm 
operations, and the use of modern 
technology in farm production. It also 
enabled the identification of 
perceived opportunities and 
challenges associated with the use 
of mobile technology in agriculture. 
 

A structured survey 
questionnaire served as the primary 
data-gathering instrument. The 
quantitative approach facilitated the 
generation of measurable indicators 
that were analyzed using descriptive 
statistical tools such as frequencies, 
percentages, and weighted means. 

 
Study Locale and Respondents 
 

The study was conducted in 
Ligao City, Albay, a predominantly 
agricultural area in the Bicol Region 
of the Philippines. Farming remains a 
principal source of livelihood in the 
city, with rice, corn, and coconut 
among the primary crops cultivated. 
Selected barangays were included 
based on the presence of active 
farming communities and variations 
in access to agricultural extension 
services and mobile network 
connectivity. 
 

A total of 90 farmers 
participated in the study. 
Respondents were drawn from 13 
barangays distributed across three 
administrative units: Upland, 
Poblacion, and Mayon. These 
barangays included Tula-Tula, 
Pinamaniquian, Culliat, Binatagan, 
Pandan, Bay, Baligang, Amtic, 
Tambo, Nasisi, Mahaba, Barayong, 
and Basag. Only farmers who were 
actively engaged in crop production 
and residing in the identified 
barangays were included in the 
study. 
 
Sampling Procedure 
 

The study utilized purposive 
sampling, a non-probability sampling 
technique appropriate for selecting 
respondents who met specific 
inclusion criteria. Farmers were 
intentionally selected because they 
are the direct beneficiaries of 
agricultural extension services and 
the primary target users of mobile-
based agricultural innovations. 
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Barangays were chosen due 
to their agricultural activity and 
accessibility. Within these 
communities, respondents were 
selected based on active 
involvement in farming, availability 
during data collection, and 
willingness to participate. This 
approach ensured that participants 
possessed relevant farming 
experience and could provide 
informed responses regarding digital 
agricultural extension. 
 
Sources of Data 
 

Both primary and secondary 
data sources were utilized. Primary 
data were obtained from responses 
to the structured survey 
questionnaire administered to 
farmer-respondents. Observations 
made during survey administration 
provided additional contextual 
understanding of local farming 
conditions. 
Secondary data were derived from 
academic literature, government 
publications, and official reports 
related to agricultural extension 
systems and digital agriculture 
initiatives. These sources provided 
theoretical and policy context for the 
study. 
 
Research Instrument 
 

The primary instrument used 
in the study was a researcher-
developed survey questionnaire 
designed to measure farmers’ 
readiness to adopt mobile-based 
agricultural extension services and to 
identify perceived opportunities and 
challenges in using mobile 
technology for farming. The 

instrument was developed based on 
the objectives of the study and 
informed by existing literature on ICT 
in agriculture and technology 
adoption, including works by Aker 
(2011), Mittal and Mehar (2016), and 
the Food and Agriculture 
Organization (2019). These 
references guided the identification 
of relevant indicators related to 
information access, farm 
management, and technology 
utilization. 
 
The questionnaire consisted of three 
parts. 
 

The first part gathered 
demographic and farm-related 
information, including age, sex, 
educational attainment, years of 
farming experience, primary crop 
cultivated, mobile phone ownership, 
and level of internet access. These 
variables were included to describe 
the respondents’ profiles and provide 
context for interpreting readiness 
levels. 

The second part measured 
readiness across three operational 
dimensions: 

Information Dissemination 
referred to the process of accessing 
and sharing farming-related 
information through mobile or digital 
platforms. This included receiving 
updates on crop prices, market 
demand, financing opportunities, 
agricultural inputs, and record-
keeping. 

Farm Operations referred to 
the use of mobile tools in planning, 
monitoring, and managing farm 
activities, including communication 
with extension workers and fellow 
farmers. 
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Use of Modern Technology 
in Farm Production referred to the 
application of digital tools and 
innovative technologies to improve 
crop management, soil monitoring, 
and learning through online 
agricultural resources. 

This section contained 30 
statements rated using a four-point 
Likert scale ranging from 1 (Not 
Ready) to 4 (Fully Ready). Weighted 
means were computed and 
interpreted using the following scale 
intervals: 1.00–1.49 (Not Ready), 
1.50–2.49 (Slightly Ready), 2.50–
3.49 (Ready), and 3.50–4.00 (Fully 
Ready). 

The third part of the 
instrument identified perceived 
opportunities and challenges related 
to mobile technology use in farming. 
Opportunities were defined as 
perceived benefits or favorable 
conditions that could support 
adoption, such as improved access 
to agricultural information, faster 
communication with extension 
workers, reduced travel time, cost 
savings, and timely updates on 
weather or market prices. 
Challenges were defined as barriers 
or constraints that could hinder 
adoption, including unstable mobile 
signal, limited digital skills, high cost 
of mobile data, difficulty 
understanding technical information, 
and concerns regarding the  
reliability of digital content. 
Respondents selected applicable 
items from a checklist format. 
 
Validation and Reliability 
 

To establish content validity, 
the questionnaire was reviewed by 
experts in agricultural extension and 

mobile technology. Their feedback 
focused on clarity, relevance, and 
alignment with the study objectives. 
Revisions were made to improve 
item precision and contextual 
appropriateness. 
A pilot test was conducted among a 
small group of farmers and extension 
workers who were not included in the 
main study sample. Feedback from 
the pilot test was used to refine 
ambiguous items and enhance the 
overall structure of the instrument. 
This process strengthened the 
reliability and comprehensibility of 
the questionnaire. 
 
Data Gathering Procedure 
 

Prior to data collection, 
permission was secured from 
barangay officials and community 
leaders in the selected areas. 
Coordination was undertaken to 
identify eligible participants and 
determine appropriate schedules for 
survey administration. 
The questionnaires were personally 
administered by the researcher to 
ensure that respondents clearly 
understood each item. Assistance 
was provided when necessary, 
particularly for respondents who 
required clarification. Completed 
questionnaires were retrieved 
immediately after administration, 
ensuring full retrieval. 
All responses were encoded and 
organized for statistical analysis. The 
study relied exclusively on 
quantitative survey data; no 
interviews or qualitative methods 
were employed. 
 
Data Analysis 
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Descriptive statistical 
techniques were used to analyze the 
data. Frequencies and percentages 
summarized respondents’ 
demographic characteristics as well 
as the identified opportunities and 
challenges. Weighted means were 
computed to determine levels of 
readiness across the three 
dimensions. The interpretation of 
results followed the predefined Likert 
scale categories. 
These analytical procedures were 
consistent with the descriptive nature 
of the research and allowed for a 
systematic presentation of farmers’ 
readiness and perceptions regarding 
mobile-based agricultural extension 
services. 
 
Ethical Considerations 
 

Ethical standards were strictly 
observed throughout the conduct of 
the study. Informed consent was 
obtained from all respondents prior 
to participation. Participants were 
informed of the purpose of the study 
and assured that their involvement 
was voluntary and that they could 
withdraw at any time without penalty. 
Confidentiality was maintained by 
excluding identifying information from 
the dataset and final manuscript. All 
collected information was used solely 
for academic purposes and stored 
securely in accordance with the Data 
Privacy Act of 2012 (Republic Act 
No. 10173). 
Respect for local customs, norms, 
and community practices was 
observed throughout the research 
process. 
 
 
RESULTS AND DISCUSSIONS 

 
FARMERS’ READINESS to 

adopt mobile-based agricultural 
extension services in Ligao City 
across three dimensions: 
information dissemination, farm 
operations, and the use of modern 
technology in production. 
 
Information Dissemination 
 

Farmers demonstrated overall 
readiness to use mobile technology 
for accessing agricultural information 
(AWM = 3.07). The highest-rated 
indicator was receiving updates on 
weather conditions and price 
information (Mean = 3.11), 
underscoring the importance of 
timely and decision-relevant data in 
farm management. Weather 
variability and market fluctuations 
directly affect production outcomes, 
making mobile-based information 
services particularly valuable. This 
finding aligns with Fu and Akter 
(2016), who emphasized that mobile 
platforms enhance responsiveness 
by reducing delays in information 
delivery. 
In contrast, information related to 
government loans and financial 
assistance received the lowest rating 
(Mean = 2.88). This comparatively 
lower score may reflect limited 
familiarity with formal financing 
systems or perceived barriers to 
accessing institutional support. As 
Baumüller (2017) observed, the 
effectiveness of digital extension 
services depends not only on 
technological availability but also on 
institutional accessibility and user 
confidence. 

The results indicate that 
farmers recognize the functional 
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benefits of mobile technology for 
information access, although 
structural constraints—particularly 
inconsistent internet connectivity—
may moderate full utilization. 
 
Farm Operations 
 

Farm operations recorded the 
highest readiness level (AWM = 
3.14), suggesting that mobile 
technology is most readily accepted 
when integrated into routine 
management activities. Monitoring 
crop growth and farm progress 
received the highest mean (3.27), 
indicating strong perceived 
usefulness in operational decision-
making. 

Positive responses regarding 
communication with extension 
workers and coordination with other 
farmers further suggest that mobile 
tools strengthen existing support 
systems rather than replace them. 
This reflects a complementary 
adoption pattern, consistent with 
Steinke et al. (2020), who argued 
that digital technologies are more 
effective when embedded within 
established extension relationships. 

While farmers were receptive 
to receiving updates on new farming 
methods (Mean = 3.04), the slightly 
lower rating suggests cautious 
engagement with unfamiliar 
practices. Adoption decisions are 
often influenced by perceived 
reliability and observable outcomes 
(Khan et al., 2019), particularly in 
contexts where livelihood risks are 
significant. 
 
Use of Modern Technology in 
Production 
 

The use of modern technology 
in farm production yielded the lowest 
readiness score (AWM = 3.00), 
although still within the ―Ready‖ 
range. Farmers expressed openness 
to learning about new tools and 
innovations (Mean = 3.10), indicating 
positive attitudes toward 
technological advancement. 
However, applying technology-based 
methods in planting or harvesting 
received the lowest rating (Mean = 
2.90), suggesting hesitation toward 
production-level changes. 

This pattern reflects a gradual 
adoption trajectory. Farmers appear 
more comfortable using mobile 
technology for communication and 
information retrieval than for direct 
modification of production practices. 
As noted by Emeana et al. (2020), 
adoption is contingent upon 
compatibility with farmers’ technical 
capacity, resource availability, and 
risk tolerance. 

The overall readiness score 
(AWM = 3.07) indicates that mobile-
based agricultural  
extension is feasible in the local 
context. Readiness is strongest in 
areas that enhance information flow 
and routine farm management, while 
more complex technological 
applications require additional 
support. These findings suggest that 
implementation strategies should 
initially prioritize information services 
and operational tools, followed by 
structured capacity-building 
programs to facilitate production-
level innovation. 

The results reinforce 
the view that mobile 
technology should function as 
a complementary extension 
mechanism, strengthening 
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existing institutional 
frameworks rather than 
substituting traditional 
systems. Sustainable 
adoption will depend on 
coordinated efforts in digital 
literacy development, 
infrastructure improvement, 
and institutional support. 

 
OPPORTUNITIES in the Adoption 
of Mobile Technology 
  

Farmers in Ligao City 
identified several practical 
opportunities associated with the use 
of mobile technology in agriculture. 
The responses suggest that mobile 
technology is not viewed merely as a 
communication device but as a tool 
with broader implications for 
knowledge exchange, coordination, 
and farm management. 
 

The opportunity most 
frequently identified was the quick 
sharing of best practices and new 
ideas among farmers (95.56%). This 
result points to the continued 
importance of peer-based learning 
within farming communities. Farmers 
often rely on trusted networks when 
evaluating new practices, and mobile 
platforms appear to strengthen these 
existing relationships rather than 
replace them. The finding is 
consistent with extension literature 
emphasizing the value of 
participatory approaches and farmer-
to-farmer learning in promoting 
innovation (Sulaiman & Misnan, 
2022). In this context, mobile 
technology may function as an 
enabling mechanism that accelerates 
the circulation of locally relevant 
knowledge. 

Closely following was easy 
access to farming information 
anytime and anywhere (93.33%). 
Respondents appear to value the 
flexibility and immediacy that mobile 
devices provide. In geographically 
dispersed areas, where extension 
personnel cannot regularly reach all 
farmers, mobile access reduces 
dependence on scheduled visits and 
allows information to be obtained 
when needed. This reinforces earlier 
findings that digital tools can 
enhance the timeliness and reach of 
extension services (Steinke et al., 
2020). 

Opportunities related to 
institutional access and farm 
management were also strongly 
recognized. Easier application for 
government support and improved 
monitoring of farm activities were 
each endorsed by 92.22 percent of 
respondents. These responses 
suggest that farmers see mobile 
technology not only as an 
information source but also as a 
mechanism for simplifying 
administrative procedures and 
strengthening farm oversight. 
Similarly, better coordination with 
suppliers, buyers, and other farmers 
(91.11%) and faster communication 
with agricultural technicians 
(88.89%) reflect the perceived value 
of improved connectivity across the 
agricultural support system. 

Opportunities with more direct 
commercial implications, such as 
reduced costs through improved 
planning (86.67%) and learning new 
technologies through digital 
platforms (84.44%), were also 
acknowledged, although with slightly 
lower endorsement. The 
comparatively lower rating for 
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promoting and selling farm products 
online (78.79%) may indicate caution 
toward digital marketing or limited 
exposure to successful online selling 
models. While farmers recognize 
informational and communication 
benefits, transactional applications 
appear to require greater confidence 
and familiarity. 
Taken together, the findings indicate 
that farmers primarily associate 
mobile technology with strengthened 
information exchange and improved 
coordination rather than immediate 
commercial transformation. This 
pattern suggests that extension 
initiatives may achieve greater 
acceptance by prioritizing 
communication, knowledge-sharing 
platforms, and decision-support tools 
before expanding toward more 
complex e-commerce or technology-
intensive applications. 
 
CHALLENGES ENCOUNTERED in 
the Adoption of Mobile 
Technology 
 

Despite the strong recognition 
of mobile technology’s potential, 
farmers in Ligao City also identified 
several barriers that may hinder its 
effective use in agricultural activities. 
The findings indicate that adoption is 
constrained not only by infrastructure 
and cost but also by human capacity, 
trust, and institutional support. These 
challenges highlight the need for a 
more comprehensive approach to 
digital extension—one that goes 
beyond technology provision and 
addresses the realities of farmers’ 
everyday experience. 

The most frequently reported 
challenge was difficulty 
understanding information received 

online, cited by 82.22 percent of 
respondents. This finding suggests 
that access to information does not 
necessarily translate into usable 
knowledge. Many farmers indicated 
that digital content is often presented 
in technical language or formats that 
are difficult to interpret. This concern 
is consistent with the educational 
profile of respondents, the majority of 
whom have only elementary or 
secondary education. Similar 
observations have been reported in 
other developing country contexts, 
where information complexity and 
language barriers limit the 
effectiveness of digital agricultural 
services (Baumüller, 2017). These 
results underscore the importance of 
presenting agricultural information in 
clear, practical, and locally 
meaningful forms. The use of local 
language, visual demonstrations, 
and simplified explanations may 
improve comprehension and 
encourage more consistent use of 
mobile-based advisory services. 

Closely related to this concern 
is the lack of technical knowledge to 
use digital tools effectively, identified 
by 81.11 percent of respondents. 
While mobile phone ownership is 
relatively high, many farmers 
reported limited familiarity with 
applications beyond basic 
communication functions. This 
suggests that device ownership 
alone is insufficient to ensure 
meaningful adoption. Farmers may 
require structured guidance, hands-
on training, and ongoing support to 
build confidence in using mobile 
technology for agricultural purposes. 
Previous studies have similarly noted 
that digital literacy plays a critical role 
in determining whether farmers can 
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benefit from mobile-based extension 
services (Ayim et al., 2022). Without 
adequate support, the presence of 
technology may not lead to 
meaningful improvements in 
agricultural practice. 
Infrastructure limitations also remain 
a significant barrier. Limited access 
to stable internet connection was 
identified by 80.00 percent of 
respondents. Although mobile 
networks are available in many 
areas, connectivity is often 
unreliable, particularly in more 
remote barangays. This constraint 
affects farmers’ ability to access real-
time information, view multimedia 
content, or use more advanced 
digital tools. These findings reinforce 
the need for extension systems that 
can function under conditions of 
intermittent connectivity. Approaches 
such as SMS-based advisories, 
offline-accessible applications, and 
blended extension methods 
combining digital and face-to-face 
interaction may offer more practical 
solutions in areas with limited 
infrastructure. 

Trust and confidence in digital 
information also emerged as 
important concerns. Approximately 
75.56 percent of respondents 
expressed limited trust in online 
sources, while 74.44 percent cited 
slow response from support 
agencies as a challenge. These 
findings suggest that farmers 
continue to rely heavily on 
established relationships with 
extension workers and may be 
hesitant to depend solely on digital 
platforms. Trust is a fundamental 
component of extension 
effectiveness, and digital tools must 
complement, rather than replace, 

existing extension relationships. 
Extension personnel can play an 
important role in validating digital 
information, guiding farmers in its 
use, and reinforcing confidence in 
mobile-based services (Gabrillo & 
Palis, 2023). 

Economic and technological 
constraints were also identified. The 
cost of mobile data and the lack of 
updated smartphones were each 
reported by 74.44 percent of 
respondents. For many smallholder 
farmers, even modest technology-
related expenses may represent a 
significant burden. In addition, older 
or low-cost devices may not support 
newer applications or media-rich 
content. These findings suggest that 
digital extension initiatives should 
prioritize low-cost, low-bandwidth 
solutions and ensure compatibility 
with commonly used devices. 

Language and coordination 
challenges were also noted. Limited 
availability of agricultural content in 
the local language and weak 
coordination between farmers and 
extension workers were each cited 
by 72.22 percent of respondents. 
Language accessibility remains 
particularly important in rural 
communities, where local dialects 
are more widely used than formal or 
technical language. Improving the 
localization of digital content may 
enhance its relevance and usability. 
Similarly, strengthening coordination 
between farmers and extension 
personnel remains essential, as 
technology alone cannot fully 
address organizational limitations. 

Finally, fear of making 
mistakes when using new 
technologies was reported by 70.00 
percent of respondents. While this 
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concern ranked lower than other 
challenges, it reflects the uncertainty 
that often accompanies the 
introduction of unfamiliar tools. This 
hesitation may be reduced through 
gradual exposure, practical 
demonstrations, and continued 
support from extension workers. 
 

The findings suggest that the 
primary barriers to mobile technology 
adoption are related to knowledge, 
skills, and support rather than 
technology availability alone. These 
results emphasize that successful 
implementation requires investment 
in capacity building, user-centered 
design, and institutional support 
systems. Mobile technology offers 
considerable potential to strengthen 
agricultural extension, but its 
effectiveness ultimately depends on 
how well it is integrated into the 
social, educational, and 
organizational context of farmers’ 
lives. 
 
PROPOSED ACTIONABLE 
STRATEGIES to Improve the 
Delivery of  
Mobile-based Agricultural 
Extension Services 
 

Building on the analysis of 
farmers’ readiness, perceived 
opportunities, and identified 
constraints in Ligao City, the 
following strategies are 
recommended to strengthen mobile-
based agricultural extension. These 
strategies adopt a business-
administration perspective, 
emphasizing resource allocation, 
institutional coordination, phased 
implementation, and sustainability. 
Mobile-based extension is treated as 

an integrated service system, 
requiring investments in human 
capital, content design, and 
organizational capacity. 
 
I. Capacity Building and Digital 
Literacy Enhancement 
Strategy 1.1: Tiered Training 
Program for Farmers and 
Extension Workers 
Survey results indicate that 
comprehension difficulties (82.22%) 
and limited technical knowledge 
(81.11%) are key barriers. A tiered 
training approach is recommended: 

1. Basic Digital Literacy: Focus 
on smartphone use, app 
installation, internet safety, 
and evaluating information. 
Target older farmers and 
those with limited education 
using hands-on, peer-assisted 
learning. 

2. Agricultural Application 
Use: Introduce tools for 
weather advisories, pest 
identification, market updates, 
and farmer–extension 
communication. Use local 
rice, corn, and coconut 
production scenarios. 

3. Advanced Digital 
Applications: For digitally 
proficient farmers, introduce 
farm record-keeping, 
management tools, and 
precision agriculture 
applications. 

Extension workers must receive 
training in technical and pedagogical 
skills to facilitate farmer adoption 
(Gabrillo & Palis, 2023). Partnerships 
with DICT, ATI, and 
telecommunications providers can 
reduce costs. Estimated annual 
allocation: ₱500,000–750,000. 
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Program effectiveness is measured 
through pre- and post-training 
evaluations and app usage 
monitoring over an 18-month phased 
rollout. 

Strategy 1.2: Localized and 
Multi-Format Content 
Difficulty understanding digital 
content (82.22%) highlights the need 
for accessible, context-specific 
materials (Baumüller, 2017). 
Recommendations: 

 Languages: English, Filipino, 
and Bicol; audio content for 
low literacy farmers. 

 Formats: SMS, illustrated 
guides, short videos, and 
audio instructions. 

 Localization: Crop-specific 
information reflecting local 
soil, pest, and market 
conditions. 

 Farmer Involvement: Use 
testimonials and case studies 
to build credibility. 

Initial core library development: 
₱1–1.5M; annual updates: ₱300–
400K. Evaluation via comprehension 
tests, user satisfaction, and reduced 
clarification requests. 
 
II. Infrastructure Optimization and 
Technology Adaptation 
Strategy 2.1: Hybrid Technology 
Platform with Offline Capabilities 
Given only 34.44% of farmers have 
reliable internet, adoption requires 
both online and offline solutions: 

 SMS Core Services: Alerts, 
pest warnings, market 
updates, seasonal reminders, 
and extension contacts. 

 Offline-Capable Mobile 
Apps: Crop calendars, pest 
guides, record-keeping, 

downloadable content, two-
way messaging. 

 Connectivity Hotspots: 
Public WiFi in strategic 
community locations for 
content updates and high-
bandwidth services. 

 Tiered Service Model: Basic 
functions universally 
accessible; advanced features 
available to connected 
farmers. 

Resource requirements: SMS 
platform ₱200–300K; offline app 
₱800K–1.2M development; hotspots 
₱500–960K; annual maintenance 
₱200–300K. Success metrics: 90% 
SMS access, 60% offline app 
adoption, hotspot utilization ≥50 
farmers/month, satisfaction ≥4/5. 
Timeline: 6–15 months. 
Strategy 2.2: Strategic 
Partnerships to Reduce Cost 
Barriers 
Economic barriers include data costs 
and device access (74.44%). 
Partnerships with telecoms, input 
suppliers, financial institutions, and 
buyers can reduce costs, provide 
subsidies, and integrate mobile 
extension with credit and marketing 
services. Coordination costs: ₱200–
300K annually. Metrics: ≥3 active 
partnerships, 50% data cost 
reduction, ≥25% smartphones 
financed, zero commercial bias. 
Timeline: 6–24 months. 
 
III. Service Design and 
Organizational Enhancement 
Strategy 3.1: Blended Extension 
Model 
Combine technology with human 
interaction to overcome 
comprehension challenges (82.22%) 
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and low extension assistance 
(22.22%): 

 Tiered Response: Self-
service (SMS/apps), peer 
support (community 
champions), extension worker 
support, and specialist 
consultation. 

 Mobile-Enabled Worker 
Efficiency: Tablets with 
registries, digital diagnostic 
tools, reporting dashboards. 

 Structured Communication: 
Office hours, group 
messaging, monthly virtual 
meetings, referral procedures. 

Resource requirements: devices 
₱300–400K, platform ₱600–800K, 
training ₱150–200K, data ₱120–
192K annually. Metrics: 40% 
increase in productivity, 70% contact 
frequency, <36-hour response time, 
satisfaction 4/5. Timeline: 6–18 
months. 
Strategy 3.2: Crop-Specific, 
Lifecycle-Based Modules 
Develop modules for rice, corn, 
coconut, and high-value crops, 
aligned to growth stages, local 
geography, and integrated multi-crop 
management. Push notifications 
provide stage-specific reminders. 
Resources: content ₱800K–1.2M, 
notifications ₱400–600K, annual 
updates ₱200–300K, expert 
validation ₱150–200K. Metrics: 70% 
farmers accessing content, adoption 
of ≥2 practices, 10–15% productivity 
gains. Timeline: 6–15 months. 
 
IV. Trust-Building and Quality 
Assurance 

 Multi-Source Validation: 
Transparent attribution, 
extension worker 
endorsement, peer-validated 

testimonials, and third-party 
verification. 

 Demonstration Networks: 
Champion farmers, learning 
communities, and 
demonstration farms to 
increase confidence in 
adoption. 

 
V. Monitoring, Evaluation, and 
Continuous Improvement 

 Multi-Level Indicators: Input, 
process, output, and outcome 
measures through automated 
analytics, surveys, focus 
groups, and case studies. 

 Adaptive Management: Pilot-
test-scale approach, co-
innovation competitions, 
innovation budgets, and 
organizational learning cycles. 

 
VI. Financial Sustainability and 
Resource Mobilization 

 Diversified Funding: Public 
funds, private partnerships, 
user fees, grants,  
and farmer organization 
contributions. 

 Efficiency Measures: Shared 
infrastructure, low-cost 
technology, volunteer 
mobilization, standardization, 
and performance-based 
resource allocation. 

 
VII. Implementation Roadmap and 
Governance 
Establish a Mobile Agricultural 
Extension Steering Committee, 
Technical Implementation Team, 
coordinated extension worker 
network, Farmer Advisory Council, 
and inter-LGU collaboration. This 
ensures strategic coherence, 
accountability, and farmer-centered 
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service delivery. Phased deployment, 
continuous monitoring, and adaptive 
refinement underpin long-term 
sustainability. 
 
Conclusion 
 

This study affirms that mobile-
based agricultural extension in Ligao 
City is both feasible and necessary 
under current agricultural and 
institutional conditions. Farmers 
show general readiness to use 
mobile technology, particularly for 
accessing information and 
supporting routine farm activities. 
However, readiness varies. Lower 
confidence in more advanced 
applications reflects differences in 
age, educational attainment, digital 
literacy, and access to reliable 
internet connectivity. These factors 
influence not only farmers’ ability to 
use mobile tools but also the extent 
to which such tools can enhance 
farm decision-making. 

Farmers recognize the value 
of mobile technology in improving 
access to information, strengthening 
communication with extension 
workers, and supporting farm 
monitoring. Nonetheless, they face 
practical constraints, including limited 
understanding of digital content, 
technical difficulties in using 
applications, and inconsistent 
connectivity. The findings suggest 
that adoption is constrained less by 
reluctance and more by gaps in 
skills, infrastructure, and institutional 
support. 

Mobile-based extension, 
therefore, should be implemented as 
part of a coordinated strategy that 
strengthens farmer capacity, 
improves infrastructure, and ensures 

the provision of relevant and 
accessible content. Strong 
institutional commitment and 
stakeholder collaboration are 
essential to sustain implementation. 
With phased and well-supported 
deployment, mobile-based extension 
can enhance advisory services, 
improve productivity, and build 
farmer resilience. Ligao City offers a 
viable context for developing a 
locally grounded extension model 
that may be adapted in similar 
agricultural communities. 
 
Recommendations 
 

To support effective 
implementation, several measures 
are recommended. 

First, capacity-building 
initiatives should be prioritized. 
Training must be aligned with 
farmers’ characteristics, particularly 
those with limited formal education or 
digital experience. Programs should 
begin with basic smartphone skills 
and gradually introduce agricultural 
applications relevant to local 
practices. Practical demonstrations 
and continuous support will be 
important in building confidence and 
sustained use. 

Second, a hybrid delivery 
approach should be adopted, 
combining SMS services, offline-
capable applications, and internet-
based platforms where feasible. This 
ensures inclusivity while allowing 
gradual expansion of more advanced 
services. Information should be 
presented in clear, practical formats 
using local language and visual or 
audio aids to enhance 
understanding. 
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Third, institutional support and 
partnerships must be strengthened. 
Local government units should lead 
coordination and resource allocation, 
while national agencies and private 
partners can provide technical and 
logistical support. Extension 
personnel should also be trained to 
operate effectively within digitally 
assisted advisory systems. 

Fourth, implementation should 
follow a phased approach, starting 
with pilot initiatives and expanding 
based on feedback and evaluation. 
Continuous monitoring will help 
ensure responsiveness and 
improvement. 
Finally, further studies should 
examine long-term adoption, 
productivity impacts, and cost-
effectiveness to guide scaling and 
refinement of mobile-based 
agricultural extension in other 
settings. 
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