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ABSTRACT

This research investigates the drivers influencing consumers' intentions to purchase fresh vegetables through mobile
technology, with a focus on information and communication technologies (ICTs) adoption, particularly smartphones.
The integration of mobile technology into digital agribusiness practices may reduce the reliance on intermediaries in the
fresh vegetable supply chain, benefiting consumers, farmers, and agribusinesses. By providing access to real-time
agricultural market information, such as prices and market trends, mobile technology empowers consumers to make
informed purchasing decisions. The research, based on a sample of 300 respondents from Lahore and Multan (Punjab,
Pakistan), uses the well-known theories of technology adoption. to identify key drivers of consumer behavior. Findings
indicate that consumer income, education level, distance to fresh vegetable markets, perceived relative advantage,
compatibility, complexity, observability of technology, data security concerns, and social influence all significantly
impact purchase intentions. The study highlights the need for policymakers, technology providers, and agribusinesses to
promote mobile technology adoption in the fresh vegetable sector to enhance consumer satisfaction and subjective well-
being, while also contributing to supply chain modernization.
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INTRODUCTION al., 2020; Kabir ef al., 2023; Kumar and Agrawal, 2023).

Nevertheless, maneuvering advanced information and

Agriculture stands as one of the foremost sectors communication  technologies to  develop mobile

as well as supposed as cornerstone of the country’s marketing or m-commerce along with other online digital
economy. Despite the structural shifts in the agrarian marketing  platforms has the potential to evolve
landscape, this sector contribution to Gross Domestic traditional agrlculmra'l marketing system to be upgraded
Product (GDP) is declining but still intact as the leading and modernized agricultural system (Valarezo er al.,

industry and holding about 22.9% to GDP. Additionally, ~ 2018; Stoleru et al., 2019; Aslam et al., 2023; Sarkar et
this sector provides employment opportunities for 37.4% al., 2022).

of the workforce (Aslam and Li, 2024). The prime Consumers have accessibility of a plethora of
responsibilities of this sector revolve around marketing ~ technological applications developed to assist them in
and production. Fresh vegetables serve as the major exploring and procuring the prime quality fresh and
source of fibers and nutrition, play an essential role in organic vegetables. The markets of fresh produce have
fostering the health and wellness of the nation's been emerging and evolving with rapid pace (Hoang et
population (Ranjbarshamsi et al., 2016; Jin et al., 2017, al., 2020; Yoon et al., 2020). The usage of ICTs also
Raut et al., 2019). Food security is top agenda for nations streamlines supply chains by reducing reliance on
worldwide and an important concern mainly for intermediaries, improving traceability, and optimizing
developing nations (Johnson et al., 2019; Aslam et al., logistics (Wang and Somogyi, 2018{ Garin-.Munoz etal,
2023). There is noticeable change in vogue as consumers 2019; Lavanya er al, 2022). As international markets
increasingly highlighted concerns related about food face increasing demands for quality, sustainable, and
safety and food quality, as well as these expressions have healthy food options, ICTs-based inventions offer a
also seen in Pakistan. The markets of fresh produce have pathway to satisfy these requirements, particularly in
been emerging and evolving with rapid pace (Hoang et localities where traditional methods of agricultural and
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distribution may be less efficient (Valarezo et al., 2018;
Stoleru et al., 2019; Xie et al., 2022). The literature
indicated that consumers with greater educational level
are more comfortable with technology adoption and may
comprehend the benefits of digital apps for commodity
availability, prices and sales discounts (Aslam et al,
2022; Lu et al, 2024). Perceived relative advantage of
innovation describes to the degree to which customers
suppose that mobile technology adoption will give more
benefits as compared to conventional methods of buying
fresh vegetables (Rogers, 2003; Zhang et al, 2018;
Akram et al, 2020). The perceived complexity of
adopting technological solution is a hindrance to its
usage. If these technologies are difficult to use then the
consumers might be less inclined to implement these
technologies (Chandio et al., 2023). Observability is as a
strong predictor in the adoption of technological
innovations. The more visible the advantages of
implementing a mobile phone technology, then the
consumers are more inclined to adopt the technologies
(Rogers, 2003). The research also highlights the data
security concerns also influence consumer intentions to
buy using online platforms (Mohammed and Tejay, 2017,
Shang et al, 2021). It is also observed that social
influence is a key determinant of mobile technology
adoption, specifically when consumers give importance
to the opinions of individuals in their social circles
(Venkatesh ef al., 2003; Yang et al., 2024).

Albeit this study focuses on Pakistan, its
findings have broader implications for global markets,
where mobile technology and ICTs are increasingly
shaping consumer behavior in agribusiness. The insights
gained from this research can be applied to similar
markets globally, particularly in developing regions
where mobile technology adoption is rapidly increasing.
The adoption of the new technology in agribusiness is
relatively low. Mainly work has been done in climate
smart technology, irrigation technology, water
conservation technology, farm mechanization, and seed
technology. Previous work revealed determinants
influencing the decision to adopt a new technology but
mainly work was done on socio economic, institutional,
and situational factors mainly in developing nations
(Kimbi et al., 2021; Shah et al, 2023). While these
studies provide valuable insights, they often lack a
critical assessment of the interplay between behavioral
and cognitive determinants that could shape the adoption
process. This gap in the literature limits the ability to
position the current research as a novel contribution.
Furthermore, existing research tends to overlook a
structured comparison between findings from both
developed and developing economies. The novel aspect
of this research is its comprehensive approach to studying
ICT adoption among different consumer categories (early,
later, and late adopters) within a specific time frame. This
study explores determinants influencing consumer
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intentions for purchasing fresh vegetables online, with a
focus on sustainability and advancements in smart
technology solutions within agribusiness supply chain
management. Structuring this manuscript with sections
followed as the second section describes the materials
and methods, third section illustrates the research
findings, fourth exhibits the discussion, while last section
concludes the research outcomes and suggests policy
implications.

MATERIALS AND METHODS

Theoretical framework: The diffusion of innovations
theory (DOI) and unified theory of acceptance and use of
technology UTAUT model as a foundation for
developing an understanding regarding the adoption of
new technologies, mainly in context to shifting
agribusiness. These theories assess how novel practices
utilized by the individuals and diffuse among the clusters
with time. The DOI theory and UTAUT model figures
out the drivers influencing consumers' adoption of
innovative technologies for consumption by the
utilization of ICTs According to Rogers (2003) and
Venkatesh ef al., (2003) the acceptance and diffusion
mechanism refers to the transmission of novel
technologies gradually among the consumers who are
interested to use and purchase agricultural products,
typically demonstrated by the S-shaped graphical
representation.

Though, despite rigorous efforts to accelerate
the diffusion process, issues prevail, mainly regarding the
late adoption of these technologies by the household
head. The late adoption of these innovative technologies
may exist due to various reasons like lack of information
regarding the attributes of technological innovation and
the significance of technological innovation in an
agribusiness, as well as limited information regarding the
technology infrastructure and data security concerns of
the consumers by the technology or service provider in
the relevant capacity building programs.

Empirical framework: In addition, the study in the
given discipline holds promise for offering valuable
insights to policy makers and agribusiness industrialists
seeking to promote sustainable solutions while marketing
agricultural products for the developing economies. The
study proceeded mainly to figure out the factors affecting
consumers purchase intentions for the fresh vegetables by
using mobile commerce. The quantitative research
technique was opted for better understanding consumers’
adoption to purchase fresh vegetables via ecommerce in
the selected regions through in person surveys. The strata
in this study refer to the two metropolitan cities of
Punjab, Lahore and Multan. The proportional random
sampling technique was used to ensure that the sample is
representative of every metropolises. Specifically, 150
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consumers were selected from each city, allowing for a
balanced comparison between the two metropolises in
terms of their consumer behaviors and adoption of mobile
technologies. The strata thus are based on geographic
position (the metropolises of Lahore and Multan). The
sample size estimations throughout this analysis were
conducted victimization Yamane's (1967) approach, a
widely employed approach among the studies (Aslam and
Li, 2024; Aslam et al., 2024). A confidence interval of
10% was applied for the adjustments throughout this
specific study.
Yamane’s formula is:
Where:

n=N/1+N(e)? (1)
n is the sample size,
N is the total population size,
e is the margin of error (in this case, 0.10 or 10%).

This formula is utilized to estimate a sample size
of 300 respondents across the two metropolises (one
hundred fifty from each city). This ensures a statistically
significant representation of the target population while
accounting for the required confidence level and margin
of error.

The multinomial logit techniques opted,
grouping the purchasers into three categories: early
adopters of mobile technologies, later adopters of mobile
technologies and additionally the late adopters of mobile
technologies. This technique was mainly utilized to
examine the main variables affecting the early adoption
of mobile technologies in Pakistan’s economy. The
groups throughout this study were defined based on the
timing of adoption of adoption of mobile technologies.
Specifically, the early adopters are the consumer who
quickly embrace the new technologies and inventions
when they are first introduced to the market whereas the
once adopters are the consumers who adopt technologies

Table 1: Questionnaire Items and Measurement Scale
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once they have been established and wide used but are
still relatively early in the adoption curve and late
adopters are the consumers who adopt new technologies
sluggishly and usually keep until the technology is well-
established and widely accepted before making the
transition. These groups were defined to assess how
different stages of adoption consumer behavior and
obtain intentions in digital agricultural commerce.

The equation (1) represents the probability of a
consumer using innovative technological tools within a
specific time-frame, (as' j' denoting the years of mobile
technology adoption). The equation represents the
distinct drivers affecting the early adoption of
technologies.

The multinomial logit regression equation is
expressed as:

A=PY =j|X) = e"(Bj * X)/Z(e"(Bk *

X)) forj=1,2,....]—1............ (1)

Where:

P(Y = j | X) is the likelihood that the outcome is in
category j.

B _j is the slope coefficients for category j.

X is a vector of explanatory drivers.

j is the total number of segments.

j=3 if the consumer has implemented the mobile
technology from previous five years or above; j=2, if the
consumer has implemented the mobile technology from
last one year or more while j=1 if the consumer has
implemented the mobile technology from less than one
year. The similar type of respondents’ segmentation was
exhibited in the research work of Aslam and Li (2024)
and Shah et al. (2023). It elaborates the likelihood of an
observation being grouped into each segment, supposing
the regression determinants X and the slope coefficients 3
for each segment.

Acronym Factor Description Questions Mea;:;elzglent
Have you adopted the innovative mobile technologies for
) . . o
. Adoption of mobile buying of agricultural products mglnly fresh Vegetables. .
Adoption From how many years you are using these mobile based Categorical
technology . . .
technologies for purchasing the fresh agricultural
commodities?
Age Age of the consumer What is the age of the consumer? Continuous
Education Education of the consumer What is the education of the consumer? Continuous
Income Level Income level of the What is the income level of the consumer? Continuous
consumer
Distance to The dlstar’lce from What is the distance from consumer’s home to buying .
market consumers’ home to . Continuous
. .. location?
buying origin
Relative Relative advantage of Is the mobile based technological innovation relatively
Advantage mobile based technology more beneficial with the previous methods or practices? Categorical

for consumer

Is the mobile based technological innovation relatively
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cheaper with the previous methods or practices?
Is the mobile based technological innovation relatively
more useful with the previous technology?

Observability Is the mobile based technological innovation observed
Observability of mobile by your fellows, peer groups and social circle?
based technology for Is your fellows, peer groups and social circle shows Categorical
consumer interest to adopt the mobile based technological
innovation used by you?
Compeatibility Compatibility of mobile Is the mobile bgsed technqlqglcal 1nn.o.vat10n compatible
based technology for with your existing conditions? Categorical
£y Is the mobile based technological innovation compatible &
consumer . L .
with your existing requirements?
Complexity Complexity of mobile . Lo . .
Is the mobile based technological innovation relatively .
based technology for . . . Categorical
easier to use with the previous technology?
consumer
Data security Do you have any privacy concerns over the personal data
accessibility to mobile based technological services
Data security by mobile provider? Catecorical
phone technology provider Do you think that mobile based technological services &
provider are credible ones to whom we may share our
information?
Social Influence of social circles . . .
Have your purchase intentions been influenced by your .
Influences on consumer purchase Categorical

intentions

social circles?

Authors’own illustration

RESULTS

Summary statistics of regression determinants
used in this multinomial technique are given in Table 2.
The relationship between dependent variables (Consumer
purchase intentions for fresh vegetables using
ecommerce) and independent variables (age of the
consumer, education of the consumer, income of the
consumer, distance to vegetable mart, relative advantage
of mobile application, compatibility, complexity,

Table 2: Summary Statistics of Selected Variables.

observability, data security by mobile service providers
and social influence) was estimated by employing a
regression technique.

Variance inflation factor (VIF) is a technique to evaluate
the situation of multicollinearity in regression drivers.
The digits for our chosen explanatory determinants were
observed between 1.27 and 3.79, which explores that all
the digits exist below the threshold level of 10. Thus, we
found no issue of multicollinearity in our regression
determinants (Table 3).

Drivers Description of Drivers Means+SD

Age Age of a landholder (years) 37.3349.95

Education Qualification level of landholder (number of years in schooling) 7.22+£5.79

Income Level Total income of a household head (rupees per month) 35000+9.99

Distance to market Distance to output/commodity market (kilometers) 74+8.21

Relative Advantage =1 if a landholder’s adoption has been impacted by relative advantage of technology, 0 0.45+0.37
otherwise

Observability =1 if a landholder’s adoption has been affected by observability of technology, 0 0.60+0.43
otherwise

Compatibility =1 if a landholder’s adoption has been impacted by compatibility of technology, 0 0.47+0.38
otherwise

Complexity =1 if a landholder’s technology adoption has been impacted by complexity trait of 0.44+0.36
technology, 0 otherwise

Data security =1 if a landholder’s technology adoption has been affected by data security by service 0.38+0.33
providers, 0 otherwise

Social Influences =1 if a landholder’s technology adoption has been influenced by social influences, 0 0.59+0.42

otherwise

Author’s own calculations
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Table 3: Multicollinearity Statistics of Explanatory

Factors.
Explanatory Factors Tolerance  VIF
Age 0.25 3.79
Education 0.28 2.94
Income Level 0.36 2.99
Distance to market 0.24 3.45
Relative Advantage 0.39 1.39
Observability 0.88 2.33
Compeatibility 0.13 1.79
Complexity 0.96 1.28
Data Security 0.56 1.27
Social Influences 0.39 2.84

Author’s own calculations

The Pseudo R? value in our study is 0.61, which
elaborated that all explanatory drivers contributed to 61%
change collectively in the given dependent factor, i.e.
consumer purchase intentions for fresh vegetables by
using mobile technology. It was also observed that some
other drivers also caused variations in the regressand
variable i.e. 39% change in the regressand variable, the
influence of these factors could not be exhibited by our
predicted model.

The age of the respondent represented that there
was a profound but negative association with the early
adoption of mobile phone technologies for buying fresh
vegetables. It was also assumed that usually the
youngsters were more inclined to adopt technological
gadgets as compared to the older folks. This outcome
inculcated that the consumers having less age were more
likely to adopt mobile phone technologies than those
having higher age in the study area. The educational level
of the consumer showed there was a significant as well as
positive relationship with the adoption of mobile phone
technologies for buying of agricultural commodities.

The research findings revealed that the
consumers’ income also contributed to purchase
intentions via adopting mobile based technology. It
suggested that the consumers who had high levels of
income were more inclined to adopt mobile based
technological tools for buying of fresh vegetables, as
outlined in Table 4.

The findings described that consumers' decisions
to timely adopt mobile based technology for purchasing
fresh vegetables were influenced by distance of consumer
for consumption origin to mart or store. It implied that if
the distance were high, the consumption through the use
of these digital technologies would rise. The outcome
showed that consumers' decision to adopt mobile based
technologies during the initial time frame are influenced
by the relative advantage of the mobile based technology.
It suggested that consumers who saw the new technology
as relatively more advantageous in terms of cost and
function were more likely to adopt mobile based
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technologies for purchasing agricultural commodities
(Table 4).

The findings identified that consumers' decisions
to adopt mobile based technologies during the initial
phases of mobile oriented technological revolution were
influenced by the observability of mobile based
technology by the fellow consumers’ relatives, friends
and social circle. It implied that the consumers who
observed fellow consumers who adopted the mobile
based technologies for purchasing were more inclined to
adopt these technological instruments for buying of the
agricultural products (Table 4).

The finding showed that consumers' decision to
adopt mobile based technologies during the initial time
frame were influenced by the compatibility of the mobile
based technology. It suggested that consumers who saw
the new technology as compatible with the current
circumstances and requirements of users were more
likely to adopt mobile based technologies for purchasing
agricultural commodities, as shown in Table 4. The
outcome portrayed that consumers' decision to adopt
mobile based technologies during the initial time frame
were affected by the complexity of the mobile oriented
technology. It suggested that the consumers who
understood the new technology as simple and easier to
operate with compared to previous technologies were
more inclined to adopt mobile based technologies for
buying of agricultural products (Table 4).

Table 4: Econometric Outcomes for Consumers’
Purchase Intentions for Fresh Vegetables
through Mobile Technology Adoption.

Drivers Coefficient Standard
Error

Age -0.18 -0.867*

Education 2.95 1.793*

Income level 0.67 0.551*

Distance to market 0.11 0.649*

Relative advantage of mobile 2.79 0.833*

technology

Observability of mobile 2.25 1.315*

technology

Compatibility of mobile 343 1.647*

technology

Complexity of mobile technology 1.49 1.918*

Data Security 3.89 2.023*

Social Influences 7.66 5.479*

Value of Pseudo R? 0.61

Value of LLog-likelihood 391.3

Value of LR Chi- Square 127.86

Chi square significant 0.000
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Author’s own calculations: “Indicates the significance level at
0.01 whereas "“represents the significance level at 0.10.
Later and late adopters categories are as the reference groups.

Another key driver of consumer’ mobile based
technology adoption was the data security. In our
research findings, this regressor driver significantly and
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positively influenced the consumers' mobile based
technology adoption decision for buying of the
agricultural commodities. Based on empirical findings of
our study, the social influences also had a positive
influence on the consumers' mobile based technology

adoption decision purchasing fresh vegetables, as
outlined in Table 4.
DISCUSSION
This study aims to investigate the key

determinants influencing consumer purchase intentions
regarding the adoption of mobile phone technology for
purchasing agricultural commodities, specifically fresh
vegetables. Therefore, the previous research works
pinpointed the significance of innovative technologies in
agricultural marketing, not only for improving the
adoption but also for accelerating the adoption
mechanism among the masses. While the investigation of
DOI and UTAUT in context to consumers' acceptance of
technological innovations is an emerging domain in
Pakistan’s economy, it draws upon from existing
literature from Pakistan as well as from the developed
nations, highlighting the complex drivers of technology
adoption for marketing of agricultural commodities
(Aslam et al, 2024; Shah et al., 2023; Nickkar et al,
2024).

Based on the insights derived from the Diffusion
of Innovation (DOI) theory and the Unified Theory of
Acceptance and Use of Technology (UTAUT), several
independent variables were identified that influence
consumer behavior in this context: age, education,
income level, distance to the market, relative advantage,
observability, compatibility, complexity, data security,
and social influences. The findings provide valuable
insights into the factors that shape consumers' purchase
behavior for agricultural products through mobile
technologies.

Age emerged as a significant determinant
impacting adoption behavior, with a negative association
between age and early adoption of mobile technologies
for buying fresh vegetables. This means that younger
consumers are more adept at navigating technological
inventions and are therefore quicker to adopt mobile
based solutions for agricultural purchases. It figures out
the comfort and familiarity of young individuals with the
novel digital platforms (Aslam and Li, 2024; Yang et al.,
2024). Our findings indicate that education level has a
positive influence on the decision to adopt mobile
technology. Consumers with higher levels of education
are more likely to use mobile technologies to purchase
fresh vegetables instantly, compared to those with lower
education levels (Razzaq, 2011; Lavanya et al., 2022;
Kabir ef al., 2023). This suggests that highly educated
consumers are better equipped to understand and utilize
mobile technologies. Furthermore, educated consumers
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tend to possess stronger cognitive abilities, allowing them
to more effectively assess and integrate fresh vegetables
into their food choices, thus facilitating a more timely and
rational adoption decision.

According to our analysis, income level was
identified as a significant factor influencing the adoption
of mobile technology for agricultural consumption
activities. Consumers with higher income levels are more
likely to adopt mobile oriented solutions for purchasing
fresh produce (Wang and Somogyi, 2018; Lavanya ef al.,
2022; Aslam et al., 2022). This suggests that individuals
with higher incomes are not only more inclined to invest
in digital technologies but also possess the financial
capacity to facilitate the early adoption of mobile
platforms for purchasing agricultural produce. Based on
our research findings, distance to the market emerged as
another key factor influencing mobile adoption decisions.
A positive correlation was observed between distance to
the market and the likelihood of adopting mobile
technology for purchasing fresh vegetables. This suggests
that consumers living farther from retail outlets are more
likely to embrace digital alternatives, as these solutions
offer a more convenient and time-efficient way to access
goods (Razzaq, 2011; Aslam et al., 2022; Lavanya et al.,
2022). The consumers in remote or less accessible areas
are more motivated to adopt mobile technologies for
shopping purposes (Mollick et al., 2023).

As per our research analysis, the relative
advantage of mobile based technology was found positive
determinant of adoption behavior. The selected
consumers perceive mobile technologies as profitable,
easy to manage, a lot of accessible, and presumptuously
effective access to agricultural transactions. The
perceived relative advantage is a powerful motive for
early adoption of technological inventions. As mobile
technologies increasingly offer comparative advantages
over traditional ways, consumers are more likely to adopt
them them (Kante ef al., 2019, Shang et al., 2021, Aslam
and Li, 2024). Similarly, the observability of mobile
technology was also associated with consumer adoption
intentions. When mobile technologies are visibly used
and promoted throughout a consumer’s environment the
likelihood of adoption increases. The visibility of
technology plays a significant role in its diffusion.
Consumer are typically influenced by the experiences of
others in their social circle or community, which can turn
out a snowball effect encouraging adoption (Wang and
Somogyi, 2018; Kante et al., 2019; Shang et al., 2021).

According to our research outcomes, the
complexity of mobile technology was found to have a
positive influence on adoption intentions. When mobile
technologies align with consumers’ existing routines,
values, and expectations, they are more likely to adopt
these innovations. Compatibility plays a crucial role in
shaping consumers' willingness to implement new
technologies into their routine purchasing behaviors,
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especially when these technologies provide a seamless
and user-friendly experience (Kante et al., 2019; Shang et
al., 2021; Lavanya et al., 2022; Aslam and Li, 2024).
Based on our research outcomes, there is a significant and
positive association between data security and mobile
technology adoption underscores the importance of trust
in digital platforms. Consumers need assurance that their
personal and financial information is protected when
using mobile apps for agricultural purchases (Kante et al.,
2019; Shang et al, 2021; Kabir et al., 2023). Finally, as
per our research analysis, social influences were found
significant and impacting positively to consumers’
decisions to adopt mobile based technology for
purchasing fresh vegetables. It implies that consumer are
influenced by their social networks, including family,
friends, and peers, when making technology adoption
decisions. So, social influences are often considered as
significant driver of technology adoption especially in
community oriented societies (Kante et al., 2019; Shang
et al., 2021; Aslam and Li, 2024). In summary, this study
identifies several major determinants that influence
consumers’ mobile technology adoption intentions for
purchasing fresh vegetables. Factors as age, education
level, income, distance to the market, relative advantage,
observability, compatibility, complexity, data security,
and social influences all play significant roles in shaping
consumer behavior. Understanding these factors is crucial
for the design and marketing of mobile based agricultural

solutions, as they can inform  agricultural
marketers/service providers to foster adoption among
different consumer segments. These insights will

contribute for expanding body of literature on technology
adoption, particularly in the context of mobile based
platforms for purchasing agricultural commodities.

Conclusions: The sustainable diffusion of mobile-based
technologies among consumers is pivotal for the success
of the digital agribusiness supply chain. Our analysis
identifies several crucial drivers impacting consumers'
purchase intentions through the adoption of mobile
technologies, including age, educational level, income,
distance to vegetable stores, relative advantage,
compatibility, complexity, observability, data privacy
concerns, and social influence. The outcomes suggest that
the agribusinesses, particularly mobile service providers,
must also play a critical part in this transition. They
should prioritize transparent data privacy policies and
address security concerns to make consumer trust,
therefore encouraging advanced adoption rates. also,
understanding income level diversities and the
complexity of technology adoption is important for
developing tailored marketing strategies and products
offerings.
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