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ABSTRACT

Mobile phone applications are increasingly being used by farmers to help them make informed decision on
Climate-Smart Agriculture. The research project m4agriNEI is an innovative mix of mobile and web applications
along with Toll Free IVRS based farmer specific agro-advisory system being implemented at College of P.G.
Studies in Agricultural Sciences of CAU, Imphal at Umiam, Meghalaya in collaboration with Digital India
Corporation, New Delhi. The present study aims to investigate and confirm a successful model application of
mobile Agro-Advisory Services (AAS) by the registered farmers of m4agriNEI by incorporating five constructs
through structural equation modelling on climate change adaptation and mitigation in agriculture. Survey
research design was followed in the study by incorporating exploratory and confirmatory factor analysis. A
total of 363 registered farmers were treated as respondents in the study. The study unveiled that ‘Mobile
Phone Agro-Advisory Services Acceptance Model’ of m4agriNEI is a successful model on empowering the
tribal farmer of Meghalaya in climate change adaptation and mitigation in agriculture by providing right
information in right time through a mobile based agro-advisory system.
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Information and Communication have always
mattered in agriculture. Updated information allows
farmers to cope with and even benefit from many farming
opportunities. The agriculture of hill state, Meghalaya is
facing new and severe challenges in its own right. The
region, by and large is characterized by fragility,
marginality, in accessibility, cultural heterogeneity, diverse
ethnicity and rich biodiversity. In this juncture, with rising
food prices that have pushed over 80 per cent of the
total population who are predominantly farmers, more
effective interventions are essential in agriculture
(Meghalaya Agricultural Profile, 2016). Given these
challenges, the application of ICT in agriculture is well
timed. To cope, tribal farmers need useful and reliable
information at the right time. Such information assists
them in making complex decisions, which then impact

the livelihoods of their families and the broader society.
Improving farmers’ prompt access to that information is
paramount to reducing poverty and feeding more people.
The tremendous increase in the use of information and
communications technology, especially among rural
communities, has opened up innovative ways in delivering
agricultural advisories and other information services aimed
at increasing rural livelihoods. Mobile-based information
delivery services to agrarian communities, and
experimentation with this channel is heavily increasing. The
massive numbers of people with access to mobile phones,
many of them at the bottom of the economic pyramid in
the state, makes this potentially an extremely effective
medium for delivering information services.
Mobile based agro-advisory system in North-East India
(m4agriNEI) : The m4agriNEI is an innovative mix of
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mobile and web applications along with Toll Free IVRS
based farmer specific advisory system. There is a mobile
interface at the front end for the farmers and web interface
at the back end for the agricultural experts. The system
allows transmitting the data through voice, text and images
from both end (farmer to expert and back). Also, the
farmer can call the system to get any information as
well as to get the AAS. This system provides the options
to the farmer to subscribe for the various information
services. Farmer will receive information (SMS/Voice
Call/Picture/Video clippings) for only those services for
which farmer have subscribed and have an option at a
later date to either select some more services or
unsubscribe to some of the existing services. The experts
at back end (m4agriNEI laboratory with domain expert
and virtual experts) can access to the database of the
farmers while responding the farmer’s queries. Further,
designated farmer coordinators and rural youth facilitate
the registered farmers in getting farm information and
knowledge and also, they provide feedback to the
m4agriNEI system. The system is connected to a
centralized database, which have information on farmer,
farm history and previous interactions. The project–
m4agriNEI has been taken up by the Media Lab Asia a
section 25 company setup by the Department of Electronics
& Information Technology (MeitY), GoI along with the
Central Agricultural University, Imphal (CAU, Imphal). The
College of Post-Graduate Studies in Agricultural Sciences,
Umiam, Meghalaya of CAU, Imphal is the prime agency
for the implementation of the pilot project in Meghalaya.
The  project was launched in June, 2012 and is still being
successfully implemented till date.

New technologies provide new opportunities and
adoption & acceptance of these new promising
technologies have become a significant problem for both
farmers and scientists. Hence, it is an important issue to
understand which factors contribute to users’ intentions
to use new mobile based AAS of m4agriNEI. The basic
challenge is to understand how and why people adopt or
do not adopt mobile services. Sarker and Wells (2003)
claimed that there is not a clear understanding of the
motivations and circumstances, which guide consumers
to adopt and use mobile devices. In most cases, the
successful diffusion of new mobile service is partially
determined by willingness of users to adopt these services
(Gao et al, 2011). While there are some other factors
like reference prices of theservices offered, standards,

infrastructure and content, compatibility,individual
mobility and subjective norms (Schierz et al, 2010) etc.
which seem to be affecting more to the users’ intentions.
Researchers are forced to investigate the determinants
of user acceptance, because of enhancing applications,
continuous emergence of new services and devices,
existing competition, and inevitable developments in
technology. Only a few studies addressed the acceptance
of mobile services, while there has been a great deal of
research on mobile services development and mobile
and wireless networks. Fewstudies have investigated the
potential factors affecting the user adoption of mobile
services. In this context, Gao et al., (2008) offered a
new mobile services acceptance model by using existing
technology acceptance framework by integrating new
theoretical constructs.
Theoretical framework and hypotheses: This research
work studies on acceptance of mobile phone AAS by
farmers on climate change adaptation and mitigation in
agriculture by providing right information in right time
through a mobile phone based agro-advisory system.
The study adapts ‘Mobile Service Acceptance Model’
which was originally proposed by Gao et al., (2008)
and a research model called ‘Mobile Agro-Advisory
Services Acceptance Model on Climate Change
Adaptation and Mitigation’, as depicted in Figure 1, is
propounded by integrating five constructs viz., 1. Context
on climate change adaptation and mitigation (C), 2. Trust
on climate change adaptation and mitigation (T), 3.
Perceived usefulness on climate change adaptation and
mitigation (PU), 4. Perceived ease of use on climate
change adaptation and mitigation (PEU) and 5. Intention
to accept on climate change adaptation and mitigation (IA).

This discourse poised a research question on what
are the concrete factors influencing the adoption of
mobile AAS by tribal farmers of Meghalaya on Climate
Change Adaptation and Mitigation. Therefore, the
specific objective of the study is to investigate and
confirm the model of acceptance and adoption of mobile
AAS by the registered farmers of m4agriNEI with the
following hypotheses with respect to the constructs of
the study.

The ‘Context on Climate Change Adaptation and
Mitigation’ is defined as any personal and agricultural
information that may influence the farmer on Climate
Change Adaptation and Mitigation when he is using
mobile internet. Mallat et al., (2009) assumed that the
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use of context is an essential factor in affecting user
acceptance of mobile systems. Chen and Kotz (2000)
stated that context is a mobile computing environment
determining how an application is used or the location
where the application is used. The study considers
‘Context’ as exogenous variable influencing the
endogenous variables viz., ‘Perceived Usefulness’ and
‘Perceive Ease of Use.’ This lead to the following
hypotheses:
H1: ‘C’ has a positive and direct effect on ‘PU’.
H2: ‘C’ has a positive and direct effect on ‘PEU’.

The ‘Trust on Climate Change Adaptation and
Mitigation’ is defined as the belief in a farmer’s
competence to perform a specific task or expectancy
that the AAS on climate change adaptation and mitigation
of m4agriNEI can be relied upon. The role of mobile
services user trust with regard to the intention to adopt or
use technology. User trust is crucial for the growth and
success of mobile services adoption, because engendering
trust is not only time consuming, but trust is also fragile
and easily destroyed. Lack of trust is a barrier to the adoption
of internet based services. Cho, Kwon & Lee (2007)
indicated that the trust is much more complicated in mobile
commerce than in traditional commerce. The study
considers ‘Trust’ as the exogenous variable influencing the
endogenous variable – ‘Intention to Accept’. These remarks
lead to the following hypothesis.
H4: ‘T’ positively influences ‘IA’.

The ‘Perceived Usefulness on Climate Change
Adaptation and Mitigation’ refers to farming-related

productivity, performance, and effectiveness on climate
change adaptation and mitigation. This construct has been
found important in e-service context such as e-
commerce, mobile payment service, online banking and
health information system (Mouand Cohen, 2014).
Therefore, the following hypothesis is suggested.
H5: ‘PU’ positively affects ‘IA’.

The ‘Perceived Ease of Use on Climate Change
Adaptation and Mitigation’ refers to the degree to which a
farmer judges that using the AAS of m4agriNEI on Climate
Change Adaptation and Mitigation will require little or no
effort. Chau (1996) found that ‘Perceived Ease of Use’ is
the most influential determinant of software acceptance.
The ‘Perceived Ease of Use’ is a dominant factor explaining
perceived usefulness as well as system use. ‘Perceived
Ease of Use’ is more salient in the early stages of new
technology use; once an individual is familiar with new
technologies; the use of new technology becomes easy,
which has a positive effect on ‘Perceived Ease of Use’ of
the technology (Marchewkaand Liu, 2007). This leads to
the following hypotheses.
H3: ‘PEU’ positively affects ‘PU’.
H6: ‘PEU’ positively influences ‘IA’.

The ‘Intention to Accept on Climate Change
Adaptation and Mitigation’ is defined as personal
willingness or likelihood of registered farmer to engage a
particular behaviour on climate change adaptation and
mitigation.  Ajzen (1991) argues that behavioural intention
reflects how much effort a person is willing to devote to
performing a particular behaviour.

Fig. 1. Mobile agro-advisory services acceptance model on climate change adaptation and mitigation
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METHODOLOGY
The present investigation was carried out in the

three m4agriNEI project districts of Meghalaya viz., Ri-
Bhoi, East Khasi Hills and West Jaintia Hills districts;
and from which only the most agriculturally important
Community and Rural Development Blocks (CRDBs)
viz., Umsning (having 4427 registered farmers), Mylliem
(having 1351 registered farmers) and Thadlaskein (having
895 registered farmers) were selected respectively, for
selection of respondents. Taking into account, the total
population of 10647 registered farmers under m4agriNEI
in these three CRDBs (as per database on March, 2018),
Confidence Interval of 5 and Confidence Level of 95
per cent, the sample size of 363 has been determined
for the study. Since the investigation was focussed on
developing a Mobile Agro-Advisory Services Acceptance
Model, only frequent callers (registered farmers, who at
least call 3 times a week to m4agriNEI lab for raising
queries related to on climate change adaptation and
mitigation in agriculture and allied farming practices at
College of P.G. Studies of CAU, Imphal at Umiam,
Meghalaya were selected as respondents for the study.

Due to the exploratory and confirmatory nature of
the research problem, a survey research design was
followed. Pre-tested structured interview schedule was
administered for collection of socio-economic data of
respondents. The software SPSS AMOS 21 was utilized
in order to administer Structural Equation Modelling
approach in the study.

RESULTS AND DISCUSSION
The socio-economic characteristics of respondents

in the study are discussed herewith by referring Table 1.
A majority (61.71%) of the respondents belonged to
middle age group, followed by 33.88 and 4.41 per cent
in the young and old age group. Educational level of the
farmers is supposed to play a dynamic and vital role in
accepting any innovation of ICT application in farming.
It is evident from the data that more than fifty per cent
(52.34%) of the respondents had High School level of
education which was followed by around one-third
(32.78%), one-tenth (11.57%) and 3.31 per cent of
farmers who had education up to Higher Secondary,
Graduation and above, and Illiterate.

It could be further perused from Table 1, that more
than fifty five per cent (55.92%) followed by 23.69 per
cent and 20.39 per cent of the respondents had Medium,

Table 1. Socio-economic and psychological
characteristics of respondents

Characteristics No. %
Age
Young (d” 35 years) 123 33.88
Middle (36 - 50 years) 224 61.71
Old (> 50 years) 16 4.41
Education
Illiterate 12 3.31
High School 190 52.34
Higher Secondary 119 32.78
Graduate and above 42 11.57
Land Holding
Small (d” 2 Acre) 74 20.39
Medium (2.1 – 4.0 Acre) 203 55.92
Large (> 4.0) 86 23.69
Annual Income
Low (d” Rupees 67,000/-) 162 44.63
Medium (Rupees 67,001 – 2,33,000/-) 168 46.28
High (> Rupees 2,33,000/-) 33 9.09
Pro-Active Calls to m4agriNEI Lab Seeking AAS
Low (up to 11 calls/month) 49 13.50
Medium (between 12 to 17 calls/month) 130 35.81
High (above 18 calls/month) 184 50.69

Large and Small land holding for performing their
agricultural and allied enterprises in the wake of climate
change by on adapting and mitigating climate change in
agriculture. It could be further revealed that higher
percentage of 46.28 per cent, followed by 44.63 per
cent and less percentage of 9.09 only per cent of
respondents’ belonged to medium, low and high-income
group out of climate change affected agricultural and
allied enterprises. Adoption of innovations by farmers
tend to move ahead when there are more contacts with
appropriate agents in right place and right time. By
observing the data, with respect to Pro-Active Calls to
m4agriNEI Lab Seeking AAS on Climate Change
Adaptation and Mitigation, it could be unveiled that more
than fifty percentages (50.69%) of respondent were high
in call rates-calling more than eighteen (18) calls a month.
Considerable percentage of about thirty five per cent
(35.81%) followed by less percentage of about thirteen
per cent (13.50%) belonged to the categories of medium
and low pro-active calls to m4agriNEI Lab for seeking
AAS on climate change adaptation and mitigation.
Theory testing and findings: Observed variables in the
study are represented by 27 questions that attempt to
capture the five latent variables. Scale reliability is
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measured by Cronbach’s alpha.Table 2 shows the
Cronbach’s alpha reliabilities for each theoretical
constructs and number of items in each scale. As it can
be referred from Table 2, all Cronbach’s alpha values
for the variables representing the studied concepts are
higher than 0.9. These values are higher than the critical
values of Cronbach’s alpha determined by Nunnally
(1978). The scales measuring the latent variables are
considered to be credible, since alpha values associated
are higher than 0.9. All corrected item and total correlation
values are greater than 0.2, so none of the questions
were deleted.

Table 2. Cronbach’s alpha values of scales

Scale No.of questions Cronbach’s alpha
C 7 0.916
T 7 0.934
PU 5 0.91
PEU 5 0.924
IA 3 52.34

In order to determine how well the questions, which
are the latent variables indicators, can represent the whole
model, the Confirmatory Factor Analysis (CFA) is
employed in the study. It compares two different
structures: a theoretical one and one created via data for
testing hypotheses between the latent and model variables
(Brymanand Cramer, 2005). To refine the measures,
we conducted a confirmatory analysis to determine the
validity and reliability of our measures and results are
demonstrated in Table 3.

Perusal of Table 3 and Figure 2 could reveal that
the standardised factor loadings of ‘C’ range from 0.73
to 1.01, with error variance between 0.62 and 0.91.
Similarly, the standardised factor loading of ‘T’ ranges
from 0.14 to 2.08 with error variance between 0.80 to
1.38. For the construct – ‘PU’, the standardised factor
loading ranges from 1.00 to 1.04 with error variance
between 15.28 to 17.22. The assortment of 0.84 to 1.00
is the range of standard factor loading for ‘PEU’ with
the error variance between 11.29 to 15.28. The standard
factor loading for ‘IA’ are between 0.39 to 4.59 with
error variance between 15.28 and 16.99.

Therefore, context, trust, perceived usefulness,
perceived ease of use, and intention to accept are five
concrete factors which can be proposed for a model to
be confirmed.
Structural model – test of hypotheses: The structural
modelling was performed to test whether the observed

Table 3. Standardised (Std.) loadings and t-values for
subscale’s confirmatory factor analysis

Factors Observed Std. Error t-
Variables Loadings Variance values

C C1 1.01 0.66 15.64
C2 0.79 0.91 16.11
C3 0.73 0.87 14.48
C4 0.96 0.73 17.22
C5 0.88 0.82 16.29
C6 0.91 0.71 18.81
C7 1.0 0.62 17.23

T T1 2.08 0.80 15.29
T2 1.86 0.98 16.28
T3 0.14 1.27 18.29
T4 0.53 1.38 16.29
T5 0.75 1.38 16.84
T6 1.95 1.18 15.28
T7 1.00 1.21 18.02

PU PU1 1.00 0.55 16.52
PU2 1.04 0.42 15.28
PU3 1.02 0.45 17.11
PU4 1.00 0.60 16.24
PU5 1.02 0.65 17.22

PEU PeU1 1.00 0.56 12.24
PeU2 0.84 0.63 11.29
PeU3 0.96 0.42 14.54
PeU4 0.95 0.54 14.99
Peu5 0.92 0.51 15.28

IA It1 1.00 4.59 16.99
It2 0.77 0.39 15.28
It3 0.83 2.13 16.24

Table 4. Goodness-of-Fit indices of measurement
and structural model

Fit statistics Decision criteria (source) Result
< 3.00 (Hair et al. 1998) 0.294

GFI >0.9 (Hair et al. 1998) 1.11
SRMR <0.08 (Hu & Bentler, 1999) 0.91
RMSEA <0.10 (Tabachnik & Fidell, 2007) 0.924
CFI >0.95 (Hu & Bentler, 1999) 52.34
data fits a theoretical model through hypothesis testing.
The fit indices for measurement model and structural
modelare presented in Table 4. The results given in Table
4 show that the specified model had normed chi-square
value = 0.294, GFI = 1.11, SRMR = 0.91, RMSEA =
0.924 and CFI = 52.34, indicating adequate model fit.

Given a satisfactory measurement of the model’s
fit to the observed data, the path coefficients of the
structural model were assessed. The Hypotheses – H1
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Fig. 2. Confirmatory factor analysis for mobile agro-advisory services
acceptance model on climate change adaptation and mitigation

Table 5. Path co-efficient and t-values
Fit statistics Path Path coefficient Result

H1 CPU 0.28* Supported
H2 CPEU 0.94** Supported
H3 PEUPU 0.21* Supported
H4 TIA 3.12** Supported
H5 PU IA 0.18* Supported
H6 PEU IA 0.34* Supported

to H6 were tested by assessing the significance of the
path coefficients, which indicate the strength of a
relationship between variables. The results of the analysis
as depicted in Table 5 show that all proposed hypotheses
(H1 to H6) are accepted.

As hypothesized, the ‘C’ was directly and positively
related to ‘PU’ (H1: γ = 0.28, p< 0.05). Again, ‘C’ had a
strong direct positive relationship with ‘PEU’ (H2: γ =
0.94, p< 0.01). The ‘PEU’ had direct and positive
relationship with ‘PU’ (H3: γ =0.21, p< 0.05). The
variable ‘T’ had high direct positive impetus on ‘IA’ (H4:
γ = 3.12, p<0.01). Similar to above relationship, the
‘PU’ had positive relationship with ‘IA’ (H5: γ = 0.18,

p<0.05), and ‘PEU’ had positive relationship with ‘IA’
(H6:γ= 0.34, p<0.05).

CONCLUSION
Advancement in mobile phone enabled services and

exceptional increases in the speed (4G internet
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connectivity in rural areas), reliability, scope, and
accuracy of communication and information exchange—
through text, voice, and video applications—have created
new opportunities for farmers to connect with their
partners (peer farmers, researchers, extension and
advisory service providers, agribusiness etc.) in ways
that enhance their productivity and incomes through
adaptation and mitigation of climate change by adopting
and assimilating recommended Climate Smart Agricultural
practices. Mobile-based information delivery holds great

promise and it is in use as a major channel for agricultural
advisory services. The ‘Mobile Agro-Advisory Services
Acceptance Model’ of m4agriNEI is a successful model
on empowering the tribal farmer of Meghalaya by
providing right information in right time through a mobile
based agro-advisory system on climate change adaptation
and mitigation in agriculture and allied enterprises by
tribal farmers of the hill state Meghalaya. It is confirmed
by the empirical study that has been rigorously performed
in the study with strict psychometric and statistical tools.
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