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ABSTRACT .

Mobile-Based Agro-Advisory Services (MBAAS) have emerged as an innovative tool for delivering timely agricultural in-
formation (Suriyapriya et al., 2018). However, limited studies have examined the specific services used by farmers and the
factors influencing their adoption in the local context of Bharatpur. This study aims to assess the adoption and determinants
of MBAAS. A total of 99 farmers were selected using multistage sampling technique. Primary data were collected through a
pre-tested semi-structured questionnaire supported by focus group discussions (FGDs), and key informant interviews (KIIs).
Descriptive statistics, probit regression, and index score method were applied using STATA version 14.2 and Ms Excel. The
findings revealed that 85.86% of farmers had adopted MBAAS, with social media platforms being the most popular platform
compared to others. Farmers primarily utilized these services for crop management tips, pest and disease identification and
weather forecasts. Major constraints include lack of awareness, difficulty in understanding technical terms, and low digital
literacy. Probit regression results indicated that digital literacy score (dy/dx=0.049), education (dy/dx= 0.024), primary oc-
cupation (dy/dx=0.199) and age (dy/dx=0.011) significantly affect the probability of adoption. The study highlights the need
for inclusive, user-friendly digital advisory interventions to enhance accessibility, improve comprehension, and reduce the
digital divide among farmers.

Introduction in Nepal have depended on face-to-face interactions. How-
ever, such approaches are often constrained by limited human
resources, weak institutional reach, and geographic barriers,
As an agriculture-dependent country, Nepal must focus on effec- which reduce the efficiency of information delivery (Thapa,
tive and efficient agro-advisory service delivery to strengthen (2023).

a sector that employs more than half of the population and
contributes 24.09% to the Gross Domestic Product (GDP)
(MOALD, 2025). Traditionally, agricultural extension services

In recent years, digital agro-advisory services have emerged as
transformative innovations, offering cost-effective and accessi-
ble platforms for timely agricultural information (Vaidya et al.,
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2023). Increasing digital connectivity with 39.0 million cellu-
lar mobile connections, 16.5 million individuals using internet
and 55.8% online penetration, has created significant potential
for mobile-based information delivery in agriculture (We Are
Social & Meltwater, 2025). These services disseminate agri-
cultural information through various channels, including voice
calls, Short Message Service (SMS), mobile applications (apps),
and websites. Collectively, these are referred to as Mobile-
based agro-advisory services (MBAAS).

Among digital tools, MBAAS have become important in provid-
ing farmers with localized and real-time agricultural recommen-
dations. These services help to address information gaps and
improve farm-level decision-making (Mittal & Mehar, 2012).

Studies from Nepal and similar South Asian contexts indicate
that younger and more educated farmers are more likely to adopt
while older and less literate farmers encounter obstacles be-
cause of inadequate infrastructure and poor digital awareness
(Mishra et al., 2023; Tiwari et al., 2024). Despite these insights,
mobile-based agro-advisory systems are still not effectively uti-
lized by a large proportion of Nepalese farmers.

From a theoretical perspective, this study is grounded in the
Technology Acceptance Model (TAM), which explains that per-
ceived usefulness and perceived ease of use are major drivers for
adoption of technology (Mustonen-Ollila & Lyytinen, 2003). In
addition, Rogers’ Diffusion of Innovations Theory provides fur-
ther insight into how innovations spread among farmers based
on factors such as relative advantage, compatibility, complex-
ity, and observability (Rogers, 2010). These frameworks help
explain not only whether farmers adopt MBAAS, but also how
and why they use them differently.

Despite the increasing integration of digital technologies in
agriculture, Nepalese farmers still encounter significant barri-
ers in accessing and utilizing essential agricultural information
through Information and Communication Technology (ICT)
tools (Thapa, 2018). Poor access to smartphones and the in-
ternet, coupled with limited digital literacy, app navigation
difficulties, and language barriers, restrict farmers from effec-
tively adopting technology, thereby widening the digital di-
vide(Vaidya et al., 2023).

The paper aims to analyse the adoption and use of mobile-based
agro-advisory services among farmers in Bharatpur. The spe-
cific objectives are:

* To identify the types of mobile-based agro-advisory services
used by farmers and the features they prefer for accessing agri-
cultural information.

To analyse how socio-demographic, economic and technical
factors affect the adoption of these services.

To identify the opportunities and challenges faced by farmers
while using these services.

Understanding the types of MBAAS farmers preferred and barri-
ers affecting adoption can help in designing practical, more user-
friendly solutions that improve access to timely agricultural in-
formation and enhance farmers’ decision-making.
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Literature Review

Role of ICT and Mobile-Based Agro-advisory Ser-
vices in Agriculture

Information and Communication Technology (ICT) plays a cru-
cial role in agricultural development by addressing constraints
faced by farmers in both crop and livestock sectors (Salampasis
& Theodoridis, 2013). ICT provides real-time information on
weather, market prices, and crop management, enabling farmers
to make informed decisions and enhance productivity (Samad-
der & Rao, 2023). Mobile applications are used for cultivation
practices, plant protection, post-harvest management, modern
agriculture technologies, market information, weather forecasts,
insurance, subsidies, and training (Tiwari et al., 2024). Fur-
thermore, ICT strengthens agricultural extension services by
connecting farmers with experts and facilitating information ex-
change (Thapa, 2023). These ICT services create significant op-
portunities by enabling farmers and agricultural experts to make
well-informed decisions, increase production, adapt to techno-
logical advancements, foster innovation, solve agricultural chal-
lenges, and improve sustainability, while also expanding access
to wider markets in a digitally connected world (Thapa, 2023).

With the rapid expansion of mobile-phone usage, there has been
a shift from conventional ICT mediums such as TV and ra-
dio towards more contemporary tools like mobile-based agro-
advisory services (MBAAS) (Vaidya et al., 2023). These
MBAAS deliver information through voice calls, short message
service (SMS), mobile-based applications (apps), and websites
(Vaidya et al., 2023). The Agriculture Information and Train-
ing Centre (AITC) of the Nepal Government operates the Kisan
Call Centre and provides SMS services to farmers (Paudel et al.,
2018). Apart from that, the use of social media like YouTube,
Facebook, TikTok, and WhatsApp for accessing agricultural in-
formation is also increasing (Vaidya et al., 2023). Mobile ap-
plications like Smart Krishi, Krishi Guru, National Agricultural
Research Council (NARC) Krishi, Livestock Farming, Geo KR-
ISHI, and Krishi TV provide farmers with agricultural practices,
weather, news, e-books, expert advice, and livestock informa-
tion (Magar, 2020).

However, while these studies highlight the availability and
scope of services, they provide limited evidence on which spe-
cific types of services and features are used and preferred by
farmers in practice.

Determinants impacting adoption of MBAAS

Several studies have identified that sociodemographic factors
such as age, education, and gender that influence the adoption
of agro-advisory services. Younger farmers are more likely to
adopt agro-advisory services, while older farmers tend to have
lower adoption rates (Mishra et al., 2023; Dhungana, 2024;
Vosough et al., 2015; Tiwari et al., 2024). In contrast, An-
gelini (2023) suggests that the relationship between age and
technology adoption is non-monotonic, where adoption initially
increases with age but declines at higher age levels. Tiwari et al.
(2024) state that an increase in the years of schooling increases
the probability of the adoption of mobile based applications. On
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the contrary, Mishra et al. (2023) and Dhungana (2024) found
that with increase in the education of the respondent, the proba-
bility of use of ICT will decrease. Studies by Dhungana (2024)
and Marie et al. (2020) state that male farmers are more likely
to use modern technologies than female farmers. In contrast,
Muzanenhamo et al. (2024) indicated that a larger number of
female farmers have adopted mobile phone applications com-
pared to their male counterparts.

Economic factors such as agriculture as a primary occupation
and landholding have also been found to have an influence on
the adoption of technology. Studies by Muzanenhamo et al.
(2024), Akter and Tan (2023), and Vosough et al. (2015) re-
vealed that farming as a primary livelihood increases the adop-
tion of advisory services for agricultural purposes. Studies by
Mishra et al. (2023) suggest that farmers with more land have
a greater tendency to use technology.

Similarly, technical barriers like digital illiteracy are major con-
straints, limiting farmers’ ability to use advisory tools (Tiwari et
al., 2024; Thapa, 2023; Akter & Tan, 2023; Paudel et al., 2018).
Dhungana (2024) and Mishra et al. (2023) also suggest increas-
ing digital literacy of farmers through technical support from ex-
tension workers or policy reforms. However, while these studies
highlight digital literacy as major barriers, the extent to which
it affects adoption has not been sufficiently examined.

Overall research gap and link to present study

Existing literature highlights generalized findings of ICT tools
and agro-advisory services or focuses on specific aspects such
as mobile applications. Despite the several studies conducted in
the past, important gaps still remain, particularly in the context
of Nepal.

First, existing studies have primarily focused on the availabil-
ity and general use of mobile-based agro-advisory services
(MBAAS), with limited attention to the specific types of ser-
vices used by farmers, the features they prefer, and the actual
benefits they derive.

Second, although previous research has identified various socio-
demographic, economic, and technical factors influencing adop-
tion, these factors are often examined in isolation. There is
limited integrated analysis of how these variables collectively
shape farmers’ adoption behavior in real-world contexts.

Third, while several determinants of adoption have been dis-
cussed, digital literacy has mostly been treated as a constraint
to adoption rather than being examined in depth as a key factor
influencing the effective use of MBAAS.

Therefore, this study seeks to address these gaps by providing
an integrated analysis of mobile-based agro-advisory services
in Bharatpur, with a particular focus on services used, determi-
nants of adoption, and the opportunities and challenges faced by
farmers.

DOI:10.3126/tuj.v41i1.93676

Theoretical framework of the study
Figure 1

Theoretical framework of the study
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The Figure 1 shows that adoption of mobile-based agro-
advisory services (MBAAS) is influenced by multiple interre-
lated factors. Based on the literature, these factors are catego-
rized into three major groups: socio-demographic, economic
and technical factors.

Socio-demographic factors such as age, education, gender and
Economic factors such as landholding size, agriculture as a pri-
mary occupation influence farmers’ ability and willingness to
adopt MBAAS. Technical factors such as digital literacy, deter-
mine farmers’ capacity to use these services effectively. In addi-
tion, farmers’ perceived opportunities (e.g., improved access to
information, reduced pest and disease damage, better decision-
making) and challenges (e.g., illiteracy, language barriers) fur-
ther influence adoption behaviour. These factors collectively
determine the likelihood of adoption of MBAAS among farm-
ers.

Thus, adoption of MBAAS is considered a function of socio-
demographic, economic and technical factors, along with per-
ceived opportunities and challenges.

Hypotheses derived from literature findings

H1: Young farmers are more likely to adopt mobile-based agro-
advisory services in agriculture than older farmers.

H2: Education level positively influences the adoption of
mobile-based agro-advisory services.

H3: Men are more likely to adopt mobile-based agro-advisory
services than women.

H4: Farmers with larger landholdings are more likely to adopt
mobile-based agro-advisory services.

HS: Farming as a primary occupation influences farmer to adopt
mobile-based agro-advisory services.

H6: Digital literacy positively influences the adoption of
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mobile-based agro-advisory services.

Materials and Methods

Study area

The research was conducted in the Bharatpur Metropolitan City
of Chitwan District, Bagmati Province. It is in central-southern
part of Nepal (Figure 2). The city extends from 27°32°58” N to
27°45°40” N latitude and from 84°09°41” E to 84°29’5” E lon-
gitude. The area of the city is 432.95 Sq. Km with a population
of 369,377 and is divided into 29 wards.

Figure 2
Map of the study area in Bharatpur, Chitwan
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Research design and sampling

The study employed a cross-sectional research design, in which
data were collected from respondents at a single point in time.
To better understand the influence of different factors on the
adoption of mobile-based agro-advisory services, a mixed-
methods approach was adopted. Quantitative data collected
through a semi-structured questionnaire were complemented by
qualitative insights from Focus Group Discussions (FGDs) and
Key Informant Interviews (KIIs), thereby enhancing the validity
and reliability of findings.

A multistage sampling technique was employed in this study.
In the first stage, Bharatpur Metropolitan city was purposively
selected, as previous studies (Mishra et al., 2023) report that var-
ious organizations, including government bodies, Prime Minis-
ter Agriculture Modernization Project (PMAMP), and I/NGOs

DOI:10.3126/tuj.v41i1.93676

like LI-BIRD, are actively promoting ICT-based agricultural
initiatives in Chitwan district. In the second stage, five wards
(Ward Nos.-5, 6, 13, 14 and 15) were purposively selected out
of the 29 wards of metropolitan city based on accessibility and
feasibility. In the final stage, farmers were selected using a com-
bination of purposive and simple random sampling techniques.
Cooperatives were first identified purposively based on recom-
mendations from the Agriculture Knowledge Centre (AKC). A
list of cooperative members was then obtained, which served as
the sampling frame. From the list, respondents were selected
using simple random sampling to ensure unbiased representa-
tion. The total number of households in the selected wards was
15,414. Due to the unavailability of disaggregated data on agri-
cultural households at the metropolitan level, the proportion of
population (i.e., 40.3% of Bharatpur’s population engaged in
agriculture) was used as a proxy to estimate the number of farm-
ing households within the selected wards. Accordingly, the
number of agricultural households in the study area was esti-
mated at 6,212 (V) (Central Bureau of Statistics, 2021), which
was used as the population size for sample size determination.

The sample size was calculated using Yamane’s (1967) formula:

N

" I1T N2

)]
Where n is the sample size, N is the population size (6,212),
and e is the margin of error (10% kept in this study).

6212
"= v 622000 9 @
Based on this calculation, the total sample size for the study was
99 households.

A 10% margin of error was adopted due to resource and time
constraints. Similar studies such as Tiwari et al. (2024) also
adopted a 10% precision level under comparable limitations.
Despite being relatively high, the sample size remains adequate
to capture variability in key variables and provide meaningful
insights into MBAAS adoption.

Data collection and variable used

For primary data collection, a pre-tested semi-structured ques-
tionnaire was employed to capture detailed information on
mobile-based agro-advisory services. Key Informant Inter-
views (KlIIs), including those with AKC representatives, were
conducted to gather preliminary information on selected wards.
Following the individual surveys with farmers, Focus Group
Discussions (FGDs) were carried out to enhance the accuracy of
the collected data. Secondary data were obtained from govern-
ment reports, census publications, and previous research stud-
ies.

The study also followed standard ethical guidelines, ensuring
informed consent, voluntary participation, and the right of re-
spondents to withdraw at any stage. Confidentiality and privacy
were strictly maintained, with no personal identifiers recorded
and data used solely for research purposes.

The following variables were analysed in this study (Table 1).
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Table 1
Variables used and their description
S.N. Variables Description
A. Dependent Variable
1. Adoption of MBAAS Coded as Adopter = 1, Non-Adopter = 0
B. Independent Variables
1. Socio-Demographic Age of respondent in years; gender of respondent (coded as Female = 1, Male = 0); years of formal
education of respondents; livestock standard unit (LSU)
. Economic Agriculture as primary occupation (coded as Ag = 1, Non-Ag = 0); land holding in hectare
3. Technical Digital literacy score (score obtained based on digital skills)

Note. LSU =1 (cow) + 1.5 (buffalo) + 0.4 (goat) + 0.02 (poultry) (Dhungana, 2024).

Data analysis and tools

The data collected were analysed using descriptive analysis, in-
dex score method and probit regression model using tools like
STATA version 14.2 and Microsoft Excel. Descriptive statis-
tics such as Frequency, Mean, Standard deviation, Percentage
were applied to summarize characteristics of respondents. In-
dex score method was employed to assess and rank the chal-
lenges faced by farmers in using mobile-based agro-advisory
services. Probit regression model was used to identify and ex-
plain the determinants influencing the adoption of mobile-based
agro-advisory services.

Index score method

Index score method is a simple but widely used technique in
social science and agricultural research which helps to convert
qualitative responses into quantitative score that allows compar-
ison across different variables. Index score was calculated using
the following formula:

> SiF

I'= Nxis

I index score;

> summation;

Si score obtained for the ith response category;
F; frequency of the ¢th response category;

N total number of observations; and

MS maximum score.

Value of index score ranged from O to 1, where challenges with
the highest index score was ranked first, followed by others in
descending order.

Probit regression model

However, both probit and logit models are commonly used for
binary outcome variables, a probit regression model was used
to analyse the factors influencing the adoption of mobile-based
agro-advisory services in this study. The dependent variable
was binary, coded as 1 for adopters and 0 for non-adopters. The
model estimates the probability of adoption conditional on ex-
planatory variables.

DOI:10.3126/tuj.v41i1.93676

P =P(Y; = 1] Xi) = ®(Xip) 3)
(Asian Development Bank, 2016)

Where ® denotes the cumulative distribution function of the
standard normal distribution, X; represents the vector of ex-
planatory variables that influence the outcome of the model, and
B is the vector of parameters that measures the effect of these
variables on the probability of adoption. The relationship be-
tween each explanatory variable and the probability of adoption
is interpreted using marginal effects, which indicate the change
in the predicted probability resulting from a unit change in each
variable, holding other factors constant.

Digital literacy score calculation

Digital literacy score was measured using nine binary indica-
tors (1=skill possessed, O=otherwise), based on respondents’ re-
ported ability to carry specific digital tasks. The digital literacy
score was generated in Stata using a sum all nine indicators. The
index ranges from 0 to 9, where higher values indicate a greater
number of digital skills possessed by the respondents.

Nine indicators were as follows:
* Ability to make a phone call
* Ability to send SMS

* Ability to use social media (such as YouTube, Facebook or
TikTok) for learning

* Ability to use agricultural apps

Ability to search information on Google or browser

Ability to check weather conditions

Ability to make video calls

Ability to check market price online

Ability to send photos
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Results

Socio-demographic profile of sampled household

Table 2 illustrates the categorical variable description of sam-
pled household. The findings reveal that female respondents
(61.62%) outnumbered the male (38.38%), indicating a higher
participation of women in the study. All the respondents were
involved in agriculture either as a main occupation (85.86%) or
as a secondary occupation (14.14%), suggesting that the sample
is highly relevant for assessing the adoption of agro-advisory
services. This strengthens the validity of the findings, as the re-
spondents are directly engaged in farming activities. The major-
ity (65.66%) had not received training related to MBAAS, high-
lighting a gap in capacity-building efforts. Despite this, adop-
tion of MBAAS was high (85.86%), suggesting that farmers are
using these services due to accessibility and perceived useful-
ness rather than formal training. However, limited training may
restrict effective utilization, particularly for advanced features.

Table 2

Categorical variable description

S.N. Characteristics Frequency Percentage
1. Gender
Male 38 38.38
Female 61 61.62
2. Primary Occupation
Agriculture 85 85.86
Non-Agriculture 14 14.14
3. Training related to MBAAS
Yes 34 34.34
No 65 65.65
4. Adoption of MBAAS
Yes 85 85.86
No 14 14.14
Table 3
Continuous variable description
Variables Mean Sta].ld?rd
Deviation
Age 50.49 7.75
Education 9.32 4.67
Land Holding 0.48 0.39
(Hectare)
LSU 2.73 5.41
Digital Literacy 7.72 1.98
Score

The results in Table 3 reveals a middle-aged farming popula-
tion with an average age of 50.49 years and standard deviation
of 7.75. The mean year of education is 9.32, with a standard
deviation of 4.67. The mean landholding size is 0.48 hectares,
with a standard deviation of 0.39. The average livestock hold-
ing, measured in Livestock Standard Units (LSU), is 2.73, with
a standard deviation of 5.41, indicating variation among respon-
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dents. The mean digital literacy score is 7.72, with a standard
deviation of 1.98, indicating a moderate level of digital literacy
among the respondents.

Types of MBAAS and Mobile features used by farm-
ers

Figure 3
Types of MBAAS
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The findings in Figure 3 illustrates the different types of mobile-
based agro-advisory services utilized by farmers, expressed in
mean percentage. Social media such as Facebook, YouTube and
TikTok recorded the highest usage (85.85%). This was followed
by mobile applications (24.24%). SMS alerts (9.09%), web por-
tals (8.08%), and voice call services (7.07%) showed compara-
tively lower usage. WhatsApp had the lowest usage among the
services, accounting for 3.03%.

Figure 4

Mobile features used by farmers
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The findings in Figure 4 shows the different mobile fea-
tures used by farmers, expressed in mean percentage. Crop
management tips recorded the highest usage (80.8%), fol-
lowed by pest and disease identification (74.74%) and weather
forecasts (73.73%). Livestock health alerts accounted for
(48.48%), while services related to expert advice (23.23%),
training (18.18%), government schemes (14.14%), market price
(14.14%), and input recommendations remain underutilized.
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Factors affecting adoption of MBAAS

Table 4
Effect of the variables on adoption of MBAAS (1 = adoption, 0 = otherwise)
Variables B SE t-value Val;l-le dy/dx N O Sig

Digital Literacy Score .35 12 291 .004 0.049 0.014 wHE
Age .08 .04 2.00 .046 0.011 0.005 o
Gender 1.11 .614 1.81 .07 0.156 0.082 *
Years of Education 0.17 .061 2.81 .005 0.024 0.008 P
Primary Occupation 1.42 713 1.99 .046 0.199 0.095 o
Land Holding .85 .865 0.99 322 0.120 0.120
LSU .05 .109 0.48 .632 0.007 0.015
Constant —9.07 3.183 —2.85 .004 S
Mean Dependent Var 0.85 SD Dependent Var 0.35
Pseudo r-squared 0.368 Number of Obs 99
Chi-Square 29.71 Prob > chi2 0.000

Note. **#*% p < .01, ** p < .05, * p < .1, SE: Standard Error, Sig: Significant, 3: coefficient.

Table 4 presents the results of the probit regression model exam-
ining factors affecting adoption of mobile-based agro-advisory
services. The model was statistically significant with chi-square
(x?) value 29.71 at p value < 0.000. The model explained
36.8% of the variance in the adoption of mobile application as
per pseudo-R? value. The coefficients represent the change in
the log-odds of adoption, whereas the marginal effects indicate
the change in the probability of adoption associated with a one-
unit change in the explanatory variable, holding other variables
constant.

Digital literacy has a positive and statistically significant as-
sociation with MBAAS adoption at the 1% level (8 = 0.35,
p = 0.004). The marginal effect (dy/dx = 0.049) indicates
that a one-unit increase in digital literacy score is associated
with a 4.9 percentage point increase in the probability of adop-
tion, ceteris paribus. Thus, Hg is supported. Hg: Digital lit-
eracy positively influences the adoption of mobile-based agro-
advisory services (Liu et al., 2025).

Education is also positively and significantly associated with
adoption at the 1% level (8 = 0.17, p = 0.005). The marginal
effect (dy/dz = 0.024) suggests that each additional year of
schooling is associated with a 2.4 percentage point increase
in the probability of adoption, holding other factors constant.
Therefore, H> is supported. H>: Education level positively in-
fluences the adoption of mobile-based agro-advisory services.

Primary occupation shows a positive and statistically signifi-
cant relationship at the 5% level (8 = 1.42, p = 0.046).
The marginal effect (dy/dxz = 0.199) indicates that farmers
whose primary occupation is agriculture have a 19.9 percentage
point higher probability of adopting MBAAS compared to those
farmers primarily involved in non-agricultural occupations, ce-
teris paribus. Hence, Hs is supported. Hs: Farming as a pri-
mary occupation influences farmers to adopt mobile-based agro-
advisory services.

Age is positively associated with adoption and is statistically sig-
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nificant at the 5% level (8 = 0.08, p = 0.046). The marginal
effect (dy/dxz = 0.011) indicates that each additional year of
age is associated with a 1.1 percentage point increase in the
probability of adoption. However, this finding is contrary to
the expected direction stated in H; therefore, H; is rejected.
H1: Young farmers are more likely to adopt mobile-based agro-
advisory services in agriculture than older farmers.

Gender is positively associated with adoption and is statistically
significant at the 10% level (6 = 1.11, p = 0.07). The
marginal effect (dy/dxz = 0.156) indicates that female farm-
ers have a 15.6 percentage point higher probability of adopt-
ing MBAAS compared to male farmers, holding other variables
constant. This result contradicts Hs; thus, H3 is rejected. Hs:
Men are more likely to adopt mobile-based agro-advisory ser-
vices than women.

In contrast, landholding size was not found to have a statistically
significant effect on adoption in this study. Therefore, Hs was
not supported.

Variance Inflation Factor (VIF)

The Table 5 below shows the Variance Inflation Factor (VIF),
which is used to check multicollinearity among independent
variables. Multicollinearity refers to a situation where explana-
tory variables are highly correlated, which can distort regres-
sion estimates. The estimated VIF values are between 1.09 and
1.45, with mean VIF of 1.24. Since all values are very close to
1, the results indicate that there is no serious multicollinearity
among the variables included in the model. This also suggests
that the estimated coeflicients from the probit regression are re-
liable.
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Opportunities and challenges associated with
MBAAS adoption
Figure 5
Opportunities provided by mobile-based agro-advisory
services to farmers
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The finding in Figure 5 mobile-based agro-advisory services for
decision-making (77.77%), pest/disease management (72.72%)
and weather-related planning (71.71%). Other benefits, such as
improved livestock health (38.38%), awareness of government
schemes (15.15%), increased crop yield (14.14%), reduced in-
put costs (6.06%), and better market access (4.04%), are less
utilized.

Table 5

Variance Inflation Factor (VIF) diagnostics

Variable VIF 1/VIF
Age 1.45 0.69
Digital Literacy 1.39 0.71
Score
Years of Education 1.25 0.79
Gender 1.24 0.80
Primary 1.15 0.86
Occupation
Land Holding 1.10 0.90
LSU 1.09 0.91
Mean VIF 1.24 1.24
Table 6
Challenges faced by farmers
S.N. Challenges Index score Rank
1. Lack of awareness 0.71 I
2. Difficulty with technical 0.68 I
terms
3. Lack of digital literacy 0.55 I
4. Limited two-way 0.51 v
communication
5. Lack of local language 0.40 v
content

The problems associated with the adoption of mobile applica-
tions were analysed using the index score method, where rea-

DOI:10.3126/tuj.v41i1.93676

sons were ranked on a scale from 0 to 1 as shown as in the Table
6. The findings indicate that lack of awareness was the most sig-
nificant challenge faced by farmers, with the highest index score
of 0.71. Difficulty in understanding technical terms ranked sec-
ond with 0.68 index score, followed by lack of digital literacy
(0.55), limited two-way communication (0.51), and lack of local
language content (0.40).

Discussion

The findings reveal that farmers predominantly prefer social me-
dia platforms followed by mobile applications, over other advi-
sory channels such as web portals, SMS alerts and voice call
services. This preference may be attributed to the user-friendly
nature of social media, ease of access, and the availability of au-
diovisual content, which enhances understanding. These find-
ings are consistent with previous studies, which highlight the
increasing role of platforms such as YouTube, Facebook, Tik-
Tok, and WhatsApp in agricultural information dissemination
(Magar, 2020; Vaidya et al., 2023).

Regarding the types of services used, farmers mainly utilize
MBAAS for crop management, pest and disease identification,
weather forecasting, and livestock health alerts, while services
related to training, subsidies, and expert consultation remain un-
derutilized. This suggests possible gaps in awareness, acces-
sibility, or trust in mobile-based advisories. Similar patterns
were observed by Tiwari et al. (2024), who reported that advi-
sory services were primarily used for cultivation practices, plant
protection, post-harvest, modern agriculture technology, mar-
ket, weather forecast, insurance, subsidy, and training.

The regression results indicate that digital literacy has positive
and significant influence on adoption of MBAAS, thereby sup-
porting H6. Farmers with higher digital skills are more capable
of using mobile platforms for agricultural information and uti-
lize advisory services effectively. The findings align with pre-
vious studies (Tiwari et al., 2024; Thapa, 2023; Paudel et al.,
2018), which identifies technical barriers like digital illiteracy
as major constraints to technology adoption.

Education was also found to have a positive and significant ef-
fect on adoption of MBAAS, supporting H2. Educated farm-
ers are most likely to understand and trust mobile-based agro-
advisory platforms. Tiwari et al. (2024) also states that keeping
other things constant, one year increase in the year of schooling
increases the probability of the adoption of mobile based appli-
cation by 9%. On the contrary, Mishra et al. (2023) and Dhun-
gana (2024) suggest that higher education may lead to oft-farm
employment, reducing engagement in agricultural innovations.

Contrary to Hi, which hypothesized that younger farmers are
more likely to adopt mobile-based agro-advisory services, age
was found to have a positive and significant relationship with
adoption. This is possibly because mean age of respondents
was 50.48 years (SD = 7.75) and in the present situation,
farmers in their fifties are not only experienced in farming but
also increasingly familiar with mobile phones and social media
platforms (e.g., Facebook, YouTube), which are already being
used as advisory services. These findings align with Angelini
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(2023) who reported that the relationship between age and tech-
nology adoption is non-monotonic, where adoption initially in-
creases with age but declines at higher age levels. On the con-
trary, Mishra et al. (2023), Dhungana (2024) Vosough et al.
(2015) Akter & Tan, (2023) and Tiwari et al., (2024) found a
negative association between age and technology adoption. The
findings highlight the importance of considering age differences
among farmers when designing and implementing agricultural
interventions, as adoption levels vary across age groups.

Farming as a primary occupation had a positive and signifi-
cant effect on adoption, supporting Hs. Farmers primarily en-
gaged in agriculture are more likely to seek and utilize advi-
sory services to improve productivity. This finding is consistent
with previous studies (Muzanenhamo et al., 2024; Akter & Tan,
2023; Vosough et al., 2015).

Contrary to Hs, female farmers were more likely to adopt
mobile-based agro-advisory services than male farmers. Sev-
eral contextual factors may explain this. First, cooperative mem-
bership, which served as the sampling frame in this study, tends
to have high female participation, this may have introduced a
sample-specific effect. Second, Nepal has experienced signifi-
cant male out-migration, leaving women as de facto farm man-
agers who bear greater responsibility for day-to-day agricultural
decision-makings, and thus have stronger motivation to seek ad-
visory information through accessible digital channels. Similar
findings were reported by Muzanenhamo et al. (2024). On the
contrary, studies by Dhungana (2024) and Marie et al. (2020)
states that male farmers are more likely to use modern technolo-
gies than female farmers. Therefore, gender differences should
be carefully considered, as they influence the adoption of mobile
phone applications in agriculture. Understanding these differ-
ences can help in designing inclusive interventions that address
the specific needs and constraints of both male and female farm-
ers.

Mobile-based agro-advisory services were primarily used by
farmers for decision-making, pest and disease management and
weather-related planning, and improve livestock health. How-
ever, services related to awareness of government schemes,
market access, increasing crop yield are less utilized. Sim-
ilar findings were reported by Thapa, (2023), who reported
that ICT enable farmers and agricultural experts to make well-
informed decisions, increase production, adapt to technolog-
ical advancements, foster innovation, solve agricultural chal-
lenges, and improve sustainability, while also expanding access
to wider markets in a digitally connected world. Despite the
benefits, adoption of mobile-based agro-advisory services re-
mains constrained by several factors, including lack of aware-
ness, difficulty in understanding technical terms, low digital lit-
eracy, limited two-way communication, and lack of localized
content. Similar constraints have been identified in earlier stud-
ies (Paudel et al., 2018; Navinkumar et al., 2018). These find-
ings suggest that many farmers are still not adequately informed
about the availability and benefits of such services and tend
to rely primarily on information obtained through social me-
dia platforms. The technical complexity of the content limits
comprehension, particularly among farmers with lower educa-
tional levels. Additionally, Low digital literacy restricts effec-
tive use of digital tools thereby hindering the optimal utilization
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of MBAAS. Limited interaction and feedback mechanisms be-
tween farmers and service providers further exacerbate commu-
nication gaps, while the absence of local language content con-
tinues to restrict accessibility for many users. Therefore, to en-
hance adoption, mobile-based agro-advisory services should fo-
cus on improving accessibility, simplifying technical language,
incorporating local languages, and providing audio-based in-
terfaces. Additionally, strengthening training programmes and
awareness campaigns through extension services and public in-
stitutions is essential to improve digital literacy and promote
wider adoption.

Conclusion

This study shows that social media has become the dominant
platform for mobile-based agro-advisory services among farm-
ers in Bharatpur. Farmers mainly use these services for crop
management, pest and disease identification, weather forecast-
ing, and livestock-related information, indicating their role in
improving decision-making. Opportunities such as market ac-
cess, awareness of government schemes, and productivity im-
provement remain underutilized. Adoption is significantly in-
fluenced by digital literacy, education, age, gender, and primary
occupation. However, challenges such as low awareness, tech-
nical complexity, and lack of local language content limit effec-
tive use.

This study makes several contributions to the digital agricul-
ture and agro-advisory services in Nepal. First, by apply-
ing a probit regression model with a comprehensive set of
socio-demographic, economic, and technical covariates, the
study offers direct insights applicable to policy design. Sec-
ond, the study documents the emergence of social media (Face-
book, YouTube, TikTok) as the dominant channel for agro-
advisory information from the SMS and voice-call centric mod-
els previously described in the Nepalese literature. Third, the
finding that female farmers and middle-aged farmers exhibit
higher adoption rates challenges prevailing assumptions in the
Nepalese agricultural digital literature and highlights the need
to revisit extension service designs that continue to target pri-
marily younger, male farmers. From a policy perspective, ef-
fective and inclusive use of agro-advisory services can be pro-
moted by integrating social media into formal extension sys-
tems, strengthening digital literacy programmes and developing
simple and localised content.

Implications

The findings of this study carry important implications for
extension agencies, policymakers and app developers aiming
to promote mobile-based agro-advisory services. Effective
and inclusive use of agro-advisory services can be promoted
by integrating social media into formal extension systems,
strengthening digital literacy programmes, and developing sim-
ple, user-friendly and localised content. Expanding advisory
services to include market information, government schemes,
and productivity-related guidance can enhance their relevance.
Strengthening two-way communication through both digital
platforms and face-to-face interaction is essential, while using
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authorised or verified social media account can enhance farm-
ers’ trust.

Future research should assess the impact of these services on
farm productivity, income, and resilience, while using larger
and more geographically diverse samples to improve generaliz-
ability.

Limitations

This study has certain limitations, such as a cross-sectional re-
search design, purposive sampling, a small sample size with a
10% margin of error, and the focus on a single metropolitan area.
Despite these limitations, the study provides valuable insights
into the adoption dynamics of mobile-based agro-advisory ser-
vices in a rapidly evolving digital agricultural landscape.
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