& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY
Shahrina Md Nordin,
Universiti Teknologi Petronas, Malaysia

REVIEWED BY
Ding Hooi Ting,
University of Technology Petronas, Malaysia
Amjad Shamim,
University of Technology Petronas, Malaysia

*CORRESPONDENCE
Jagriti Rohit
jags.rohit@gmail.com

RECEIVED 13 September 2023
AccePTED 20 November 2023
PUBLISHED 04 January 2024

CITATION
Rohit J, Bal SK, Anshida Beevi CN, Nagasree K,
Ravi Shankar K, Nirmala G, Pushpanjali,

Samuel J, Veni VG, Nagarjuna Kumar R,

Pankaj PK, Prabhakar M and Singh VK (2024)
Exploring farmers’ communication pattern and
satisfaction regarding the adoption of Agromet
advisory services in semi-arid regions of
southern India.

Front. Sustain. Food Syst. 7:1284880.

doi: 10.3389/fsufs.2023.1284880

COPYRIGHT

© 2024 Rohit, Bal, Anshida Beevi, Nagasree,
Ravi Shankar, Nirmala, Pushpanjali, Samuel,
Veni, Nagarjuna Kumar, Pankaj, Prabhakar and
Singh. This is an open-access article distributed
under the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other forums is
permitted, provided the original author(s) and
the copyright owner(s) are credited and that
the original publication in this journal is cited,
in accordance with accepted academic
practice. No use, distribution or reproduction is
permitted which does not comply with these
terms.

Frontiers in Sustainable Food Systems

Frontiers in Sustainable Food Systems

TYPE Original Research
PUBLISHED 04 January 2024
pol 10.3389/fsufs.2023.1284880

Exploring farmers’ communication
pattern and satisfaction regarding
the adoption of Agromet advisory
services in semi-arid regions of
southern India

Jagriti Rohit*, S. K. Bal, C. N. Anshida Beevi, K. Nagasree, K. Ravi
Shankar, G. Nirmala, Pushpanijali, Josily Samuel, V. Girija Veni,

R. Nagarjuna Kumar, Prabhat Kumar Pankaj, Mathyam Prabhakar
and Vinod Kumar Singh

ICAR-Central Research Institute for Dryland Agriculture (CRIDA), Hyderabad, India

Agriculture is significantly impacted by the variability in weather patterns,
imposing substantial constraints on farmers” ability to make informed tactical
and strategic decisions regarding their crops. Seasonal climate projections have
shown potential for informing agricultural decisions, but the actual adoption of
climate information by farmers has been relatively slow and limited. The present
study was conducted with the objective of investigating the characteristics of
adopters, the communication network, and the level of farmer's satisfaction
concerning the adoption and continued use of Agromet Advisories Services (AAS).
Two semi-arid districts, namely Kurnool and Anantapur in Andhra Pradesh, were
purposively selected, wherein 280 farmers constituted the sampling frame. In
this study, social network analysis (SNA) was conducted to examine the peer-
to-peer communication patterns, while importance-performance analysis (IPA)
was employed to evaluate farmer’s satisfaction, contributing to the continued
adoption of AAS. The findings revealed that with regard to personality and
communication characteristics, farmers were in the low category for their
ability to cope with uncertainties and risk and even for their information-seeking
behavior. Furthermore, the results showed farmers to be highly satisfied with
the overall adoption of AAS. However, the IPA matrix revealed that among the
nine attributes, the credibility of the forecasts needed refinement to promote
sustained adoption. Excessive emphasis was placed on attributes such as the
frequency of forecasts, which could be channeled into other initiatives. Peer-
to-peer communication emerged as a crucial strategy in the adoption of AAS.
Governments, non-governmental organizations, and extension functionaries
should make a concerted effort to enhance the continued adoption of AAS by
involving local stakeholders in sharing and participating in climate information
production, forming farmer’s groups, and focusing on farmers’ literacy toward
AAS.

KEYWORDS

adoption, Agromet advisories services, communication network, credibility, importance
performance analysis, satisfaction

01 frontiersin.org


https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2023.1284880﻿&domain=pdf&date_stamp=2024-01-04
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1284880/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1284880/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1284880/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1284880/full
https://www.frontiersin.org/articles/10.3389/fsufs.2023.1284880/full
mailto:jags.rohit@gmail.com
https://doi.org/10.3389/fsufs.2023.1284880
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2023.1284880

Rohit et al.

Introduction

The impact of climate change in the form of increased extreme
weather events and variability has been observed in India over the last
decade. Specifically, there has been a noticeable shift in rainfall
patterns in semi-arid tropical regions, where a substantial 80% of the
total annual rainfall occurs within a concentrated 3 to 4 month period
(Mitra et al, 2013). Extreme weather events such as floods and
droughts, which are outcomes of climate change, have detrimental
effects on livelihoods, particularly in rainfed regions. In India, the
majority of farmers are small-scale and marginal, with limited access
to technologies and resources, rendering them highly vulnerable to
climate change. The provision of weather-based information, coupled
with recommendations for agricultural practices, can assist farmers in
preparing for various weather anomalies (Webster et al., 2010; Haigh
etal,, 2015). While farming communities worldwide have historically
adapted to a wide range of weather and climatic conditions, the
increasingly erratic climate variability and the rapid pace of other
transformative forces are now overwhelming indigenous knowledge
and traditional coping practices (Chattopadhyay and Chandras, 2018).

An Agromet Advisory Service (AAS) relies on scientific insights
from meteorology in conjunction with agricultural information. This
comprehensive package of information is then disseminated to
farmers with the objective of “empowering farmers to plan their
agricultural activities strategically to minimize crop damage during
adverse weather conditions” (Tall et al., 2014). Weather forecasts
followed by corresponding advisories can make a significant difference
in proactively managing the adverse effects of weather on farming.
This is primarily because the costs associated with reducing weather-
related risks beforehand are substantially lower than the expenses
incurred in managing losses after they have already occurred. In India,
a diverse array of multi-channel systems is employed to disseminate
agrometeorological advisories to farmers. These channels encompass
All India Radio (AIR), Doordarshan television and radio networks,
newspapers, the internet, Short Message Service (SMS), and
Interactive Voice Response (IVR) technology. Numerous organizations
are actively engaged in disseminating agrometeorological advisories
in the form of SMS and IVR through public-private partnership
(PPP) arrangements with the agricultural community. As of the latest
available data, this service has directly benefited 21.69 million farmers
(Chattopadhyay and Chandras, 2018). Advisories are issued in the
local language at least twice a week in the summer months and more
frequently during the agricultural season, as required, thus alerting
farmers and giving them enough time to implement suggested
measures. The advisories are disseminated through SMSs to mobile
phones, wallpapers that are put up at prominent places in the project
villages, and by word-of-mouth. Another source for receiving
agro-met information was through membership in a
“WhatsApp group”

Adapting to climate change necessitates a sustained commitment,
involving not only the initial adoption of climate-resilient agricultural
practices by farmers but also their continued implementation without
discontinuation in the short-to-medium term. AAS adoption is not a
point event; rather, it is a continuous process throughout the growing
season. Hence, farmers must consistently embrace Agromet Advisory
Services (AAS) and implement them in their fields to mitigate the
effects of weather aberrations. Worldwide, prior research on drivers of
adoption and its continuation mainly focused on farmers
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socio-economic and structural factors. However, recent studies
addressed farmers’ attitudes and motivations (Franks and Emery,
2013; Price and Leviston, 2014; Li et al., 2019), the role of human and
social capital, e.g., of farmers knowledge, personality traits,
information availability, and peers’ influence (Moschitz et al., 2015;
Pagliacci et al,, 2020) and satisfaction (Han et al., 2018). Studies have
also highlighted that farmer satisfaction is considered to be an
important indicator of the continued adoption or sustainability of a
technology/program (Elias et al., 2016). A high level of satisfaction
with the innovation could lead to continued and intense use, thereby
increasing loyalty to the innovation and the institutions behind it (de
Ocaetal, 2021). Consultation with fellow farmers also reinforces the
adoption of climate-resilient agricultural practices and reduces the
chances of discontinuation (Tran et al., 2020; Ferrer et al., 2023).
While there is extensive literature focused largely on the factors that
influence farmers to adopt climate-resilient agricultural practices,
studies addressing the issue of the continuation of farmers’ adoption
of climate-resilient agricultural practice is still in the nascent stage in
India. In this context, the present study aims to analyze the
communication characteristics, patterns, and satisfaction of farmers
regarding the adoption of Agromet Advisory Services (AAS) in
selected areas as the drivers of continuous adoption.

Apart from researching highly climatically vulnerable landscapes,
the present study makes other contributions to the adoption and
continuation of AAS literature as well. First, it studies the satisfaction
of each AAS attribute along with overall satisfaction using the IPA
matrix. Second, knowledge about AAS and the role of peer-to-peer
social networks are examined explicitly. Third, the study also
emphasized the socio-psycho-communication characteristics of the
adopters. Finally, constraints in the adoption of AAS are also
investigated to provide the necessary suggestions for enhanced
adoption. The research findings will help policymakers, field-level
extension agents, private organizations, and NGOs to plan and
implement more efficient and effective agricultural extension services
for the uptake of weather-based advisories.

Review of literature

Managing the risk associated with climate variability or vagaries
of weather is integral to any comprehensive strategy for adapting
agriculture and food systems to a changing climate (Chattopadhyay
and Chandras, 2018; Mittal and Hariharan, 2018). Climate services
are receiving increasing attention globally as an important component
in making agriculture resilient to the impacts of climate variability and
change (Hansen et al., 2019). Climate information services (CIS),
which involve the production, translation, transfer, and use of climate
information for individual and societal decision-making, play an
important role in managing agricultural systems productively,
profitably, and with reduced risk (Hansen et al., 2019; Carr et al., 2020).

In India, the National Centre for Medium Range Weather
Forecasting (NCMRWFE), India Meteorological Department (IMD),
Indian Council of Agricultural Research (ICAR), and State
Agricultural Universities (SAUs) work together to provide farmers
with weather forecasts and Agrometeorological Advisory Services
(AAS) advice on how to manage their crops accordingly. Medium-
range weather forecasts, which predict weather conditions for the next
2 to 3weeks, are used to create location-specific forecasts for each
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agroclimatic zone and district. This helps farmers to get the most
relevant information for their area (Chaubey et al., 2018). Impact
studies suggest that farmers can increase production by 10% if they
have access to good Agromet advisories (Maini and Rathore, 2011;
Craufurd and Balaji, 2014). There are three phases of the climatic
information value chain, namely forecast production, translation, and
integration and application (Ofoegbu and New, 2022). In most
countries, past works on climate services were mainly focused on
managing extreme events through early warning systems aimed at
better preparedness and reacting in a way that reduces losses (Pulwarty
and Sivakumar, 2014). The application part of the climate service value
chain has not been much explored. Hence, the present study deals
with the application research of Agromet advisories. Furthermore, it
is believed that mobile-phone-enabled agro-advisory services have the
potential to reduce information gaps and generate awareness about
improved technologies, which leads to improved adoption of
technology (Mittal and Hariharan, 2018). It has been observed that
seasonal climate projections have shown potential for informing
agricultural decisions, but the actual adoption of climate information
by farmers has been relatively slow and limited (Goddard et al., 2010;
Lemos and Rood, 2010). Furthermore, studies have revealed that low
adoption of weather-based advisories is also interlinked with the
limited uptake of climate-resilient agricultural technologies (Ziro
et al., 2023).

Communication and knowledge sharing are vital in the adoption
and sustainability of any agricultural innovations (Babu et al., 2012;
Ashraf et al, 2015). Social networks are crucial in technology
adoption, diffusion, and innovation decisions (Rampersad et al,
2012), helping to transfer knowledge within and between
organizations (Massaro et al., 2019; Marchiori and Franco, 2020).
Social network analysis (SNA) enables the identification of
stakeholders within a network and the understanding of the
relationships and reciprocity between actors and their associated
influence (Valujeva et al., 2023). Communication networks play a role
in shaping an individual’s knowledge perspective because there is an
interaction happening among people in one community. A network
consists of a group of individual people who organize themselves
together and have a basic rule willingly to exchange information,
material, team work, and empowerment.

Research on adoption and sustained use has shown that a wide
range of factors influences farmers’ choices, including environmental
factors, technology, policy design features, farm structure, farmer
socio-economic characteristics, attitudes and motivations, and social
aspects (Page and Bellotti, 2015; Luo et al., 2016). Past studies have
highlighted that farmers’ satisfaction with the services they receive
increases the likelihood of achieving agricultural development
outcomes (Ragasa and Mazunda, 2018). Additionally, farmers’
satisfaction with agricultural information is also influenced by socio-
economic and institutional factors, although they differ significantly
from the choice of agricultural information channels (Wale and
Mkuna, 2023). Client satisfaction is defined in terms of how products
and services supplied meet or surpass customer expectations (Yaqub
and Halim, 2018). Satisfaction with services can be seen from two
different perspectives, as a ‘process’ or ‘outcome’ measure (Kassem
etal, 2021). Concerning extension services, Buadi et al. (2013) noted
that overall satisfaction with a service depends on high levels of
desired quality of all attributes, as one limiting attribute can render a
service of little value. Studies on farmer satisfaction have mainly

Frontiers in Sustainable Food Systems

10.3389/fsufs.2023.1284880

concentrated on satisfaction with agricultural extension services (Elias
et al, 2016; Kassem et al, 2021). Few published studies have
investigated the overall satisfaction of farmers in adopting AAS
(Dupdal etal,, 2020; Arpitha et al., 2022). There is a significant gap in
the research pertaining to satisfaction with various attributes of AAS.

Materials and methods
Study area

According to the survey and assessment of the National
Innovation in Climate-Resilient Agriculture-Indian Council of
Agricultural Research (NICRA-ICAR), a total of 121 districts are
climate-vulnerable districts in the country. Of these, five districts,
namely Anantapur, Chittoor, Kurnool, Srikakulam, and West
Godavari, are located in Andhra Pradesh (Rama Rao et al., 2019).
Under the aegis of NICRA, Agromet advisories are being provided to
the farmers through its Krishi Vigyan Kendra located in India in these
climatically vulnerable districts. The present study was conducted in
two semi-arid districts, namely Kurnool and Anantapur of Andhra
Pradesh, selected purposively where Agromet advisories (AAS) were
given to farmers through the KVK in 2011 and 2015, respectively.
These districts are ideal for this type of assessment because their
cropping season rainfall is low and highly variable (cv. 50%), making
farmers highly vulnerable to climate change (Ramaraj et al., 2023).
Additionally, farmers in these districts have been aware of AAS for a
long time, making them suitable for studying continued adoption.
Long association with technology leads to the development of positive
attitudes over time. These districts are neighboring districts and
experience tropical climates. The temperature in Kurnool and
Anantapur districts ranges from 26°C to 45°C during summer and
12°C to 31°C in winter. The average annual rainfall of Kurnool district
is about 671 mm, and for Anantapur district, it is about 553 mm.
Kurnool district lies between latitude 14°-54” North to 16°-11" and
longitude 76°-56" East to 78°-25" East. The major soil type of the area
is black (61%) soil, followed by red (33%) soil. Agriculture is mostly
rainfed, and major crops in these areas are cotton, paddy, groundnut,
sorghum, pigeonpea, chickpea, maize castor, and sunflower.
Anantapur district is situated between 76° 47" and 78° 26’E of the
eastern longitudes and 13° 41" and 15° 14'N of northern latitudes and
is the driest district of Andhra Pradesh. The soil types are
predominantly red (78%) followed by black (20%), and prominent
crops include groundnut, pigeonpea, pearl millet, castor, paddy,
chickpea, and chilies (Figure 1).

Data collection

Three villages in Kurnool and two villages in Anantapur, where
agrometeorological advisories were regularly distributed, were
purposively selected as the study sites. A sampling frame was
constructed using the list of farmers who were consistently receiving
and adopting the Agromet Advisory Services (AAS) provided by the
Krishi Vigyan Kendra (KVK) in the respective villages. To create a
representative sample, farmers were chosen from each village using a
proportionate random sampling method. The total sample size for this
study comprised 280 farmers. Data collection was conducted through
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Selected districts of Andhra Pradesh-Anantapur and Kurnool as study area.
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IPA cartesian diagram.
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face-to-face interviews with the help of a semi-structured
questionnaire from November 2019 to March 2020. Subsequently, due
to the COVID-19 pandemic, telephonic interviews were conducted
until July 2020.

Measurement

The questionnaire developed in this study comprised two distinct
sections. The first section encompassed inquiries related to
demographic information, personality and communication patterns,
and network characteristics, while the second part contained questions
aimed at assessing satisfaction levels and constraints. Personality and
communication characteristic variables were adapted and modified
from the study by Fry et al. (2018). To investigate the communication
networks of the farmers, respondents were requested to enumerate the
names of individuals, along with their respective relationships, from
whom they acquired information regarding Agromet Advisory
Services (AAS) and its practical application in the field. Furthermore,
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they were asked to specify to whom they provided advice concerning
AAS (Albizua et al,, 2021). For the purpose of network visualization
and computation of centrality measures, we employed UCINET 6.747
(Borgatti et al., 2002) in its trial version and NetDraw 2.176 as an
open-source tool. To assess the satisfaction of farmers with various
attributes of AAS that contribute to its sustained adoption,
importance-performance analysis (L.P.A.) was employed. Initially
introduced by Martilla and James (1977), LPA. generates a
2-dimensional graph that measures the importance and satisfaction
levels of different attributes, thereby offering insights into the existing
situation and practical recommendations (Warner et al, 2016;
Waulansari et al, 2018). This analytical framework has gained
acceptance in diverse fields and contexts, including the catering and
hotel industry (Back, 2012), education (O’'Neill and Palmer, 2004),
healthcare (Abalo et al., 2007), banking (Joseph et al., 2005), public
management and administration (Van Ryzin and Immerwahr, 2007),
employee service management improvement (Chang, 2013), and
information and telecommunication technologies (Levenburg and
Magal, 2005). Consequently, the IPA matrix can also be effectively
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TABLE 1 Quadrant description.

Quadrant  Parameters  Remarks | Interpretation
Quadrant I High Importance, = Concentrate Resources should
Low Satisfaction Here be focused on these
attributes, or
customers will be lost.
Quadrant II High Importance, | Keep up the Resources should
High Satisfaction good work continue to be focused
on these attributes to
maintain farmers’
satisfaction
Quadrant IIT Low Importance, Priority low Resources are being
Low Satisfaction overallocated to these
attributes.
Quadrant IIV Low Importance, possible Resources can
High Satisfaction overkill be allocated away
from these attributes.

TABLE 2 Steps involved in the calculation of the customer satisfaction
index.

SL. No

1 Mean Importance Score
(MIS) and Mean Satisfaction
Score (MSS) were

Steps Formula

determined

n: total respondent (person) Z n

Yi: the i-th attribute
importance value
Xi: the i-th attribute

performance value

2 Weight Factor (WF) or

namely the percentage i
yhep 8 wE =— M5 100%

weight of the MIS value per N Z" | MISi
1=

attribute to the total MIS of

all attributes was calculated

3 Calculating the Weight Score
(WS), which is the

multiplication value of the

WSi = WFix MSSi

average value of the
performance level of each
MSS attribute with the WF

of each attribute.

4 Determination of the value
n .
of the Customer Satisfaction CSI= Z ileSl

Index (CSI) with the HS

following formula

employed to assess customer satisfaction with agricultural services.
IPA uses a Likert-type scale to measure importance and satisfaction.
The quadrants of the IPA matrix are defined by the means of the
importance and satisfaction scores. The attributes will be placed in the
four quadrants based on their scores. Each quadrant of IPA is
interpreted as having implications for the prioritization and
management of attributes (Figure 2 and Table 1).
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TABLE 3 Customer satisfaction criteria.

Customer satisfaction

Index value (%)

index
1 81-100 Very satisfied
2 66-80,99 Satisfied
3 51-65,99 Quite satisfied
4 35-50,99 Less satisfied
5 0-34,99 Not satisfied

Farmer’s satisfaction with the adoption of AAS was analyzed in
relation to respondents’ perceptions of the credibility, salience, and
legitimacy of climate information and services (Cash et al., 2003; Tang
and Dessai, 2012; Daly et al., 2016). Credibility refers to scientific
adequacy, trustworthiness, and reliability of knowledge. Salience refers
to the relevance of knowledge to practical decision-making.
Legitimacy refers to the openness and fairness of knowledge, meaning
that it incorporates diverse perspectives and is equally beneficial to all
users (Daly et al., 2016; van Oudenhoven et al., 2018). Hence, each
indicator, namely credibility, salience, and legitimacy, was measured
on three items each. Five-point Likert-type scales have been used to
measure the importance and performance levels. Scales range from 1,
least important, to 5, most important, in the importance part, and
from 1, highly dissatisfied, to 5, highly satisfied, in the satisfaction
part. The questionnaire was prepared in two languages: Telugu and
English. The Cronbach alpha for the attribute statements was 0.84,
indicating high internal consistency (Tables 2-4). Analysis of the
Customer Satisfaction Index (CSI) is aimed to determine the level of
satisfaction of farmers as consumers in applying AAS in the field. The
calculation of this index is done through four stages.

Results
Demographic profile

Table 5 depicts the demographic characteristics of the respondents
in both the Kurnool and Anantapur districts. The results revealed that
the majority of respondents in both districts were middle-aged.
However, a significant proportion of young respondents, 16 and 19%
in Kurnool and Anantapur, respectively, were also present. In
Anantapur, 46% of farmers had attained a high school level of
education, while the corresponding figure for Kurnool district was
33%. Agriculture (farming) was the primary occupation for most of
the respondents in both districts. Semi-medium farmers accounted
for 52% in Kurnool and 33% in Anantapur, while small farmers
constituted 39 and 47% in Kurnool and Anantapur, respectively.
Rainfall was the main source of irrigation for crops in both districts.

Personality and communication
characteristics

The personality and communication characteristics of the adopter
farmers have been depicted in Table 6. The Mann-Whitney U-test was
conducted to examine the difference between the farmers of the two
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TABLE 4 Summary of variables and measurement items.

Variable Description of measurement Measurement levels
items
Demographic
Age Age of the respondent Years
Gender Male/Female Male=1 Female=2
Education Respondents Education Status Read only=1, Can read and sign only =2, Primary =3, High=4,
secondary =5, Graduate=6
Occupation Respondents occupation status Agriculture=1

Agriculture+service=2

Agriculture+business =3

Area category In acre

Experience Respondents years spent in farming Less than 5 Years=1
5-10years=2
10-15years=3
Above 15years=4

Irrigation Presence of irrigation facility Rainfed =1

Irrigated =2

Personality and communication characteristics

Personality values Strongly Agree=5 Agree =4undecided = 3Disagree = 2Strongly

Able to cope with uncertainty The uncertainty of not knowing how successful a Disagree=1

and risk technology will be in the long-term would make
you feel uncomfortable about investing in it

You tend to invest in new technology once

you have been convinced about the benefits of
using it

You would consider yourself willing to take a risk

when it comes to investing in new technologies

Able to deal with abstractions You often find abstract ideas confusing

Empathy You rarely invest in new technologies

Favorable attitude toward You are often reluctant to change your routine

change You are often skeptical about new technologies
You invest in new technologies soon after they
become

You have a keen interest in new technologies

Favorable attitude toward You have a keen interest in new technologies

science

Greater rationality You are often contemplative when you are making

a decision

Less fatalistic The future is determined by fate
You often take your time before making a

decision to invest

Less dogmatic You prefer to stick to existing technologies that
you are familiar with
You want to be among the first people to try a

new technology

(Continued)

districts on personality and communication characteristics. As shown
in Table 6, a significant difference was found between the farmers in
their
interconnectedness with the social system at a 1 % level of significance,

their ability to cope with risk and uncertainties,

and contact with change agents at a 5 % level of significance. For traits
such as empathy, fatalism, and dogmatism, the majority of farmers
from both districts fell into the average category. However, for traits

Frontiers in Sustainable Food Systems

such as the ability to cope with uncertainty and risk, ability to deal
with abstraction, attitude toward change, attitude toward science,
cosmopoliteness, contact with change agents, degree of opinion
leadership, exposure to mass media, social participation,
interconnectedness with the social system, seeking information about
the innovation, and knowledge about the innovation, the majority of

farmers were classified as being in a low category.
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TABLE 4 (Continued)

Variable Description of measurement Measurement levels
items
Communication behavior Strongly Agree =5, Agree=4, undecided =3, Disagree=2, Strongly
Cosmopolitan—networks broader You are often involved in matters that require Disagree=1
than local system you to interact with people outside of your local
network

You have a small network of people you know

Greater contact with change People you know are often influential (through
Agents their advice or opinions) when you are
considering buying a new technology.

You often follow the views of experts on matters

that are important to you

Greater degree of opinion Friends will often use you as a point of reference

leadership for new technologies

Greater exposure to mass media You try to keep up to date with what is happening

communication channels in the media

Greater social participation You regularly participate in social activities

Highly interconnected in their You regularly interact with people in your local

community

Seek information about You have a keen interest in new technologies

Greater knowledge of innovations Level of knowledge of AAS

Knowledge Information sources Personal contact with officials =1 fellow farmer or Panchayat head =2
Through electronic media=3
Through mass media: (Newspaper, pamphlets)5
Internet (emails)or mobile =4

Peer communication from whom they acquire information regarding Name and relation

Agromet Advisory Services (AAS) and its
practical application in the field. Furthermore,
they were asked to specify to whom they provide

advice concerning AAS

Satisfaction
Credibility Scientific adequacy of AAS Level of Importance and level of satisfaction
Trustworthiness of the source Very Low=1, Low=2, Average = 3, High=4, Very High=5
Reliability of the information given in the forecast
Salience Relevance of the knowledge to present decision-
making
Timely availability of the forecasts
Frequency of the forecast
Legitimacy Open and fairness of knowledge
Usefulness/expected benefits of the information
Applicable to large number of farmers
Constraints
Constraints Constraint faced in adopting AAS Not important=1 Somewhat important =2 Moderately important =3
important=4
Very important=5
information and rendering decisions concerning novel technologies or
Knowled gea bout Ag romet advisories practices. It typically commences with the awareness of the innovation
services in question and the acquisition of knowledge from diverse sources.

Figure 3 delineates the various information sources through which
The innovation-decision process constitutes a systematic approach  farmers initially garnered knowledge about Agromet Advisory Services
employed by prospective adopters for the purpose of gathering  (AAS). The findings elucidate that personal interactions with officials
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TABLE 5 Demographic profile of the respondents, n =280.

Parameters  Category Kurnool  Anantapur
(h=180) (n=90) %
%
Age Young (18-35) 16.1 19
Middle (35-55) 79.4 64
Old (above 55) 44 17
Gender Male 81.7 71
Female 18.3 29
Education Read only 0.6 12
Can read and sign 12.8 3
only
Primary 34.4 8
High 33.3 46
secondary 15.6 16
Graduate 33 15
Occupation Agriculture 88.9 83
Agriculture+service 5.6 17
Agriculture+business 5.6 0
Area category Marginal 1.1 16
Small 38.9 47
Semi medium 51.8 33
medium 83 4
Experience Less than 5 9.4 8
5-10 26.7 23
10-15 31.1 21
Above 15 32.8 48
Irrigation facility Rainfed 60 56
Irrigated 40 44

emerged as the most prevalent source of initial awareness about AAS
among farmers in Anantapur, comprising 52% of the cases. In contrast,
merely 34% of Kurnool farmers derived their primary information
from officials. Intriguingly, in Kurnool, fellow farmers, panchayat
leaders, and progressive farmers played a more substantial role in
disseminating initial knowledge about AAS, collectively constituting
the primary sources for the majority of cases. Conversely, a mere 22%
of Anantapur farmers received their initial awareness from these same
sources. In both districts, a small percentage of farmers (17% in
Anantapur and 13% in Kurnool) acquired their initial knowledge about
AAS through short messaging services (SMS; Figure 3).

Peer-to-peer communication pattern

The Agricultural Knowledge and Information Systems (AKIS),
developed in the late 1980s, emphasized the observation that farmers
acquire knowledge from a multitude of sources, often extending
beyond formal channels (Sutherland and Marchand, 2021). Peer-
based learning among farmers has played a pivotal role in promoting
the widespread adoption of advanced agricultural technologies on a
global scale. In the current study, we focused on examining the
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communication patterns among farmers regarding the adoption of
Agromet Advisory Services (AAS) within three villages situated in the
Kurnool District of Andhra Pradesh, India (Figures 4-6 and Table 7).
The graph density of Yagantipalle (Figure 5; density=0.019) was the
lowest, followed by Mirapur (density=0.025) and Chirolokuttur
(density=0.079). Generally, density measures the level of connected
edges within a network relative to the total possible value and ranges
from zero to 1. According to Wasserman and Faust (1994),
centralization “can be viewed as a measure of how unequal individual
actors are. It is a measure of variability, dispersion, or spread” In the
case of the Chirolokuttur network, the degree of centralization
(Degree centralization =0.294) was found to be the highest among the
three villages, followed by Yagantipalle and Mirapur. These findings
suggest that in this particular village, central actors are closely
clustered within a more centralized structure centered around a focal
actor. The network graphs of Chirolokuttur (Figure 6) depict a
scenario where the village has a limited number of opinion leaders
operating within a centralized structure (average degree=5.222)
interconnectedness

characterized by a high degree of

(connectedness =0.963) compared to the other two networks.

Importance-performance matrix

The study assessed the perceived importance and satisfaction
levels associated with nine attributes of Agromet advisories by
farmers. The Friedman test was employed to identify statistical
disparities in the importance and satisfaction levels between farmers
from the two districts receiving Agromet Advisory Services (AAS), as
presented in Table 8. Among farmers in the Kurnool district, the
highest mean importance ratings were attributed to “Scientific
adequacy” in the credibility category, “Relevance of the knowledge to
present decision making” in the salience category, and “Usefulness/
expected benefits of the information” in the legitimacy category. In
contrast, farmers in Anantapur district accorded the highest mean
importance ratings to “Trustworthiness of the source” in the credibility
category, “Timely availability of the forecasts” in the salience category,
and “Usefulness/expected benefits of the information” in the
legitimacy category. Significant statistical differences in the importance
levels were observed between the two districts for the attributes of
“Trustworthiness of the source,” “Timely availability of the forecasts,”
and “Frequency of the forecast” Overall, the farmers of Anantapur
placed more importance on these features than the farmers from
Kurnool District. With reference to the perceived level of satisfaction,
scientific adequacy forecasts and usefulness/expected benefits were
given the highest mean for both the districts, while timely availability
of the information and frequency of the forecast had the highest mean
for Kurnool and Anantapur in the category of salience, respectively.
Significant statistical difference in the satisfaction level was observed
for the following features: scientific adequacy, reliability of the
information given in the forecast, frequency of the forecast, open and
fairness of knowledge, and applicability to a large number of farmers
between the two districts. The results obtained in this study, using the
Friedman test, can significantly help to understand the difference in
the perception of the farmers in adjoining districts on
attributes of AAS.

For the IPA, the means of the importance levels (y-axis) of the
nine attributes examined were plotted along with the means of their
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TABLE 6 Personality and communication characteristics of the respondents.

10.3389/fsufs.2023.1284880

. Mann— . . .
Characteristics Locale Low % Average % : Wilcoxin w Si
e ge 7% Whitney U 9
Able to cope with Anantapur 39 28 33
) ) 7051.5 23341.5 0.002°%*
uncertainty and risk Kurnool 56.6 228 217
Able to deal with Anantapur 54 21 25
. 8,766 25,056 0.713
abstractions Kurnool 56.6 30.0 13.9
Anantapur 20 42 28
Empathy 8,892 13,942 0.861
Kurnool 1.1 65.6 333
Anantapur 36 24 30
Attitude toward change 8,892 248,777 0.517
Kunool 45 26.1 28.9
Anantapurr 46 30 24
Attitude toward science 8571.5 24861.5 0.490
Kurnool 48.9 36.7 14.4
Anantapur 42 31 27
Rationality 7899.5 12949.5 0.075
Kurnool 29.4 40.6 30.0
Anantapur 37 44 19
Fatalistic 8791.5 25081.5 0.743
Kurnool 36.7 46.7 16.7
Anantapur 53 32 15
Dogmatic 8539.5 13589.5 0.464
Kunool 50.0 31.7 18.3
Cosmopolitan—networks Anantapur 40 27 33
8,670 13,720 0.603
broader than local system Kurnool 35.0 31.1 33.9
Anantapur 43 25 32
Contact with change agents 7,566 23856.5 0.024*
Kurnool 52.8 28.3 17.2
Anantapur 55 27 18
Degree of opinion leadership 8,866. 25156.5 0.832
Kurnool 54.4 28.3 17.2
Exposure to mass media Anantapur 42 34 24
8072.5 24362.5 0.136
communication channels Kurnool 45.6 36.7 17.8
Anantapur 41 27 32
Social Participation 8189.5 24479.5 0.195
Kurnool 44.4 344 21.1
Highly interconnected in Anantapur 33 29 38
] . 7016.5 23306.5 0.001%*
their social system Kurnool 472 33.9 18.9
Seek information about the Anantapur 42 30 28
, . 8,654. 24,944 0577
innovation Kurnool 39.4 41.7 18.9
Anantapur 41 33 26
Knowledge of innovation 8986.5 25276.5 0.983
Kurnool 38.9 38.3 22.8

#p<0.05. ##p<0.01.

levels of satisfaction (x-axis). The overall median of both attributes
was used as the crossing point in the IPA matrix, a standard procedure,
resulting in four quadrants. A complete picture of the position of
indicators in the Cartesian quadrant can be shown in Figures 7, 8. The
reliability of the information given in the forecast (Credibility 3) was
found in quadrant I for both districts. The position of “Reliability of
the information given in the forecast” is notable because it was
perceived as the most important attribute of AAS, but the farmers had
low satisfaction with this attribute. Quadrant I, or main priority, is an
attribute that is considered to affect farmers’ satisfaction and is
considered important for the continuous adoption of AAS. “Scientific
adequacy;,” “Trustworthiness of the source,” “Timely availability of the
forecasts,” and “Usefulness/expected benefits of the information” were
the attribute present in the quadrant II for both Kurnool and
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Anantapur districts. In the third quadrant, “Frequency of the forecast,”
“Open and fairness of knowledge,” and “Applicable to large number of
farmers” was present for Kurnool district, while for Anantapur,
“Relevance of the knowledge to present decision making” was also
observed. In Quadrant IV, the frequency of the forecast was observed
for the Anantapur district. The result of quadrant IV indicates that a
factor affecting customers is less important, but excessive
implementation has been done.

Customer satisfaction index

The Customer Satisfaction Index considers the significance of
each attribute in influencing the level of satisfaction with that
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FIGURE 3

First-time information sources received by the farmers in these districts (Based on the author’s field survey).

FIGURE 4
Yagantipalle village network.

attribute. This, in turn, has an impact on the overall satisfaction level
of farmers when they adopt Agromet Advisory Services (AAS) in
their fields. Top-of-form customer satisfaction was analyzed using the
customer satisfaction index (Table 9). It is evident from Table 9 that
the customer satisfaction index for the farmers receiving AAS was
about 84.02, which falls in the highly satisfied category. Based on the
above results, if the CSI analysis is associated with the results of IPA
analysis, it can be concluded that the CSI value of 84.02% comes from
the variables that are in quadrant II as the variables in quadrant II
have a high level of performance and importance and quadrant IV
has a low level of performance level and importance level. The
variables in quadrant IV have been able to influence the level of
satisfaction of AAS farmers. The quadrant III variable is a quadrant
that shows that the attributes in this quadrant are less important for
the consumer, and the implementation by the extensionists is also
considered normal.

Frontiers in Sustainable Food Systems

Constraints faced in adopting the AAS

The constraints faced by the farmers in adopting Agromet
Adviosres are depicted in Table 10. Friedman test was carried out to
study the difference in the constraints. A statistically significant
difference (f=258.08, p=0.000) was observed among the constraints
experienced by the farmers. The highest mean rank (Mean rank =4.88)
was accorded to inputs not being available on time while implementing
the messages in the field. Farmers faced the problem of scarcity of
inputs when they were advised to sow early or apply fertilizers,
pesticides, etc. The second highest constraint (mean rank =3.57) that
the respondents faced was difficulty in understanding the message
while implementing. The third most prevalent constraint arises from
messages conflicting with their traditional practices or established
routines, leading to hesitation or incorrect adoption of the advisories.
This discord between the messages and existing practices can result in
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both non-adoption and misinterpretation of the guidance provided.
The fourth constraint was no service to clarify the doubts (mean
rank =3.37), followed by information not applicable to what we are
growing (mean rank =2.95) and advice not received on time (mean
rank=2.84). Farmers require help during implementing the message
in the field. As the mobile agro advisory service is a one-way
communication, if any doubt arises, it was very difficult for the
farmers to get clarification, but in the Kurnool and Anantapur
districts, the presence of a village-level extension worker has helped
the farmers in clarifying their doubts regarding AAS. This has led to
continuous adoption and even the spread of AAS in nearby villages.

TABLE 7 Whole network properties for information network.

10.3389/fsufs.2023.1284880

Discussion

The study systematically explored different dimensions with
respect to the adoption of AAS by farmers. It investigated the socio-
demographic profiles of the farmers adopting AAS in the two districts
of Andhra Pradesh, India. The study of demographic factors is
important in understanding the social situation of the landscape. The
results revealed the predominance of middle-aged farmers following
the trend of farming situations all over the world. The issue of an aging
farming population is prevalent in most rural areas of the developing
world, as younger individuals and men seek alternative income-
generating opportunities outside of the rural domain. Several
researches have shown that age determines vulnerability to climate
change and also plays a major role in adopting climatic change
adaptation measures (Villamayor-Tomas, 2018; Mwadzingeni et al.,
2022). It is argued that due to their experience, older farmers adopt
adaptive interventions but are slow to adopt innovative technological
interventions (Aldosari et al., 2019). It is evident in our study that
though the AAS was introduced in 2011 and 2015, it took more time
to be adopted in the social system. The findings clearly indicated that
most farmers were male, had a primary level of education, and fell
under the small and semi-medium category in land ownership. The
findings are consistent with the study by Oladele et al. (2019).

The investigation also delved into the personality and
communication patterns of the farmers. These characteristics play an
important role in influencing the farmer’s decision to adopt an
innovative technology/practice (Rogers, 2003). Personality traits are
individual differences in patterns of thinking, feeling, and behaving.
Past studies have pointed out that economic or social factors alone do
not convincingly explain the reasons for technology adoption or
rejection by farmers. Moreover, researchers have been calling to
theorize resilient, intangible, and non-material dimensions of
agriculture (e.g., subjective, emotive, and relational forms) that emerge

Whole Yagantipalle = Mirapuram = Chirokuttur
network n=90 n=60 n=30
properties
Nodes 89 59 29
Ties 152 87 64
Deg

0.240 0.162 0.294
Centralization
In Degree

0.245 0.167 0.325
Centrality
Out Degree

0.049 0.044 0.103
Centrality
Avg Distance 2.136 2.228 2.713
Avg Degree 1.708 1.475 2.207
connectedness 0.057 0.077 0.321
Density 0.019 0.025 0.079
Network

6 7 8
Diameter
FIGURE 5
Mirapur village network.
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FIGURE 6
Chirlokuttur village network.

TABLE 8 Importance and satisfaction analysis of the respondents, n = 280.

Notation Statements Importance Satisfaction Quadrant
K A i K A i A

Credibility

Credibility 1 Scientific adequacy 4.15 4.21 0.98 4.47 4.32 0.05 I I

Credibility 2 Trustworthiness of the 4.07 4.25 0.02 4.42 4.3 0.41 11 11
source

Credibility 3 Reliability of the 4.14 4.13 0.51 4.04 3.78 0.02 I I
information given in
the forecast

Salience

Salience 1 Relevance of the 3.99 3.93 0.77 4.29 4.05 0.23 11 111
knowledge to present
decision-making

Salience 2 Timely availability of 4.01 4.11 0.17 4.38 4.08 0.00 1I 1I
the forecasts

Salience 3 Frequency of the 3.92 4.01 0.17 4.14 4.12 0.97 111 v
forecast

Legitimacy

Legitimacy 1 Open and fairness of 3.74 3.88 0.13 4.18 3.74 0.00 11 I
knowledge

Legitimacy 2 Usefulness/expected 4.15 4.17 0.58 4.35 4.36 0.5 1I 11
benefits of the
information

Legitimacy3 Applicable to large 4 3.84 0.27 4.19 3.78 0.000 111 111
number of farmers

K, Kurnool; A, Anantapur. *p <0.05. **p <0.01.
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IPA matrix for Kurnool district. IPA matrix for Anantapur district.

from specific local social-cultural-ecological contexts (Brown, 2014;
Shah et al., 2017; Bukchin and Kerret, 2020). The results are consistent
with many studies reporting farmers low information-seeking
behavior and their attitude toward change and science (Rahman et al.,
2020; Lahnamiki-Kiveld, 2022). The results on personality and
communication characteristics further showed that farmers were in
the low category on parameters such as their ability to cope with
uncertainties and risk. This trait is particularly important as these
areas are highly vulnerable to climate change. Similar studies in the
past highlighted that farmers are known to be often risk-averse and,
as such, reluctant to adopt new technologies (Mulkasa, 2018). A
significant difference was found between the Kurnool and Anantapur
districts in their contact with change agents, which may arise due to
the fact that Krishi Vigyan Kendra Yagantipalle was located near the
selected villages in Kurnool. The present investigation recorded the
initial information acquisition channel of farmers in the selected
districts. Prior studies (Adio et al., 2016; Ndimbwa et al., 2020)
concluded that agricultural information and knowledge are vital in
empowering smallholder farmers to improve their productivity. The
findings also underscore the significance of personal interactions with
officials as a primary information source for farmers, especially in
Anantapur. It may be attributed to the fact that many extension
agencies, such as public and private NGOs and even ICRISAT, are
working with farmers in Anantapur. Additionally, the selected villages
were quite far from each other, making them more dependent on
external agencies for information sources. However, the results also
suggested that in Kurnool, peer-to-peer communication and the
influence of progressive farmers played a prominent role. Villages in
Kurnool were near to each other and were highly interconnected.
Similar findings were reported by Patel et al. (2020). The findings are
particularly vital for developmental agencies to plan their intervention
accordingly. The study emphasizes the imperative for the development
of targeted and efficacious communication strategies to facilitate the
adoption of innovative agricultural technologies. Furthermore, the
informal communication structure was studied by asking farmers in
the Kurnool district to name individuals, along with their respective
relationships, from whom they acquire information regarding
Agromet Advisory Services (AAS). The lowest graph density of
Yagatinpalle was due to its proximity to Krishi Vigyan Kendra,
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Yagatinpalle, the central entity responsible for disseminating Agromet
Advisories. Furthermore, Yagatinpalle enjoys robust connectivity with
neighboring districts. Consequently, these circumstances have led to
frequent visits by numerous agencies, including government officials,
scientists, and other stakeholders, resulting in the formation of less
densely connected and somewhat fragmented subgroups within the
village. The low graph density in Yagantipalle village suggests that
communication regarding Agromet Advisory Services (AAS) among
local farmers occurs through sparse networks, while Chirolokuttur
village, being remote and less accessible on the hill, results in a higher
exchange of AAS information from relatively homogenous sources
(Scales et al., 2013; Rohit et al., 2021). Centralization was found to
be highest in Chirolokuttur due to the presence of a few progressive/
opinion leaders who were contacted by most of the farmers in the
village. Yi et al. (2021) noted that villages in China also had similar
social network structures. Adopters of climate-resilient agricultural
practices identify their peers as their primary information sources,
and recent evidence suggests that peer influence has a positive impact
on farmers’ adoption of climate change adaptation measures (Di Falco
et al., 2020; Johnson et al., 2023). Modern farmers are at the core of
the social network, and they are better able to control the information
flow within the community (Albizua et al., 2021).

The importance-performance matrix was conducted to study the
satisfaction of farmers with regard to AAS. Generally, IPA was used
profoundly in the tourism sector, and its application was limited in the
agricultural field. However, recently, many agricultural researchers
have been using the IPA methodology to study satisfaction and
performance (Zhang et al., 2021; Dewi et al., 2022). The IPA method
demonstrated that the reliability of the forecast fell in the first quadrant
for both districts, indicating that it should be given priority and more
attention to enhance farmers’ satisfaction. Although great strides have
been made in enhancing the reliability of the forecast, farmers should
be made aware of the uncertainties involved in weather predictions.
Steps should be taken to enhance farmers’ satisfaction in this area. The
result of the study is in line with Ramachandrappa et al. (2018), while
it is in contrast with work done by Daly et al. (2016). They reported
that farmers indicated that climate information does not need to
be 100% accurate to be credible and that they understand that the
forecasts are probabilistic. The four attributes, namely scientific
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TABLE 9 Customer Satisfaction Index.

10.3389/fsufs.2023.1284880

Sl. no Attributes Importance mean Satisfaction mean Mean diff WS
I Credibility
1 Scientific adequacy 4.173 441 0.241 0.507
2 Trustworthiness of the source 4.14 4.37 0.223 0.499
3 Reliability of the information 4.14 3.39 —0.191 0.451
given in the forecast
1I Salience
1 Relevance of the knowledge to 3.96 42 0.237 0.459
present decision-making
2 Timely availability of the 4.03 427 0.237 0.48
forecasts
3 Frequency of the forecast 3.94 4.13 0.184 0.449
111 Legitimacy
1 Open and fairness of 3.78 4.02 0.234 0.419
knowledge
2 Usefulness/expected benefits 4.16 4.35 0.198 0.499
of the information
3 Applicable to large number of 3.95 4.05 0.102 0.441
farmers
Total 4.20
Customer Satisfaction Index 84.02
(CSD)
TABLE 10 Constraints faced while adopting AAS by the respondents, n = 280.
Sr. no Statements NI Sl MI I \ Mean rank Rank
1 Advice not received on 30.4 46.1 20.3 3.6 0 2.84 VI
time
2 Advice contradictory to 20.4 414 30.0 7.9 0.4 3.39 111
traditional service
3 Information not 26.4 46.4 24.6 2.5 0 2.95 \Y%
applicable to what we are
growing
4 Did not understand the 17.9 40.0 27.5 13.2 1.4 3.57 1I
message while
implementing
5 Inputs not available on 5.0 20.4 229 349 17.2 4.88 I
time
6 No service to clarify the 214 40.4 26.1 10.0 2.1 3.37 v
doubts
F 258.08
P 0.000

NI, Not important; SI, Somewhat important; SI, Moderately important; I, Important; VI, Very important.

adequacy, trustworthiness of the source, timely availability of the
forecasts, and usefulness/expected benefits of the information, were
in the maintenance quadrant, and their advantage should
be maintained. Open and fairness of knowledge and applicability to a
large number of farmers was observed in the third quadrant for both
the districts, indicating that low priority should be given as it has low
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importance and satisfaction. The frequency of forecast was found to
be in the third quadrant in Kurnool while in the fourth quadrant in
Anantapur. The results from the third quadrant shows that the
concerned authorities/extension agencies are giving undue attention
to these attributes. Farmers were quite satisfied with the frequency of
forecasts, which was twice a week in Kurnool. During the discussion
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with the farmers in the Kurnool district, it was found that they did not
wish to get a forecast more than twice a week. In Anantapur, though,
the frequency of forecast attributes is considered important by
farmers, but the performance of these attributes is excessive or exceeds
the level of the farmer’s interest. Therefore, the energy and attention
of the extension functionaries should be channeled to other attributes
of AAS, which can further increase the adoption of even complex
recommendations. The study by Nesheim et al. (2017) was on a similar
line. These findings present a clear picture regarding the satisfaction
of farmers with various attributes of AAS. Results can be of great use
for extension and developmental agencies for devising actionable
interventions for enhancing and sustaining the adoption of AAS. The
Customer Satisfaction Index showed that the farmers were highly
satisfied with AAS. The findings are also in line with Dupdal et al.
(2020), who reported 85 and 90% satisfaction levels of farmers toward
AAS. High satisfaction with Agromet advisories can also be attributed
to the fact that the farmers valued Agromet information for the ability
to undertake precautionary actions; this also involved low-risk actions
in the case of imprecise advice (Nesheim et al., 2017). Constraints in
adopting AAS were also studied during the investigation to formulate
an overall recommendation package for sustained adoption.
Unavailability of input on time and difficulty in understanding the
message while implementing were the major constraints faced by the
farmers. During the interaction with farmers, they expressed
difficulties in comprehending advisory messages when implementing
them in real field conditions. Several contributing factors underpin
these challenges. First, farmers often lack practical exposure to the
recommended technologies, rendering effective application
challenging. Furthermore, some of the disseminated information may
not consistently align with the specific circumstances encountered by
farmers. The conciseness of the messages, dictated by character
limitations, further compounds the challenge of comprehension. For
example, a significant issue faced by farmers pertains to the application
of insecticides, presenting a formidable obstacle. Muema et al. (2018)
also opined that climate information should be such that it can
be easily understood by smallholder farmers.

The findings of the study are applicable to farmers in similar
socio-ecological systems. This research, like any study, has certain
limitations. The study relied on a survey method, which has its own
informant biases. Due to time and budget constraints, this research
was conducted on a smaller scale. To provide policymakers and
practitioners with a more comprehensive understanding of the
continued adoption of AAS, future research should be conducted in
the larger domain.

Implication of the study

Based on the findings of the study, the following recommendations
are furnished toward increasing the uptake rate and persistence over
time of AAS by farmers following Roger’s innovation-decision process.

1. Inboth districts, farmers’ initial exposure to AAS was primarily
through fellow farmers or agricultural officials. This limited
dissemination scope stems from the infrequent presence of
agriculture extension officers in farmers’ communities. To
maximize access to climate information at the local level, it is
likely that multiple delivery channels will need to be developed
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and utilized. The use of mobile phones and other ICT-based
communication media can be a faster and more effective mode
of innovation dissemination (Knowledge stage).

2. Peer-to-peer communication has proven to be a crucial strategy
for disseminating AAS among farmers. Additionally,
encouraging smallholder farmers to actively participate in local
groups is essential, as these groups serve as primary channels
for disseminating relevant information. Extension
functionaries can play a pivotal role in enhancing farmers’
literacy and knowledge levels through non-formal and
informal educational programs, as well as extension education
using the farmer-field schools’ method (Persuasion stage).

3. The analysis of farmer satisfaction with different climate
information attributes can inform the development of
tailored AAS packages. A notable disconnect was observed
between farmers’ perceived importance and satisfaction with
various climate information attributes. While forecast
frequency was considered important, it was not deemed as
useful for decision-making at local scales. To enhance the
delivery of climate information, it is recommended to adopt
targeted approaches and investment strategies aligned with
expressed user needs and preferences, empowering farmers
to make informed decisions regarding AAS adoption
(Decision stage).

4. The results pertaining to the constraints faced by farmers
indicated that they encountered difficulties in comprehending
the advisory messages when implementing them under field
conditions. Hence, efforts should be directed toward building
the capacities of the local extension functionaries to cater to the
timely needs of the farmers (Implementation stage).

5. The AAS messages should be developed in a participatory and
multi-stakeholder mode so that they meet the expectations and
increase the trust of the farmers. Opportunities should
be provided to the stakeholders to engage in open dialogs and
discuss the intricacies of AAS adoption and implementation in
the field condition. This will enhance the credibility, salience,
and legitimacy of AAS, thereby increasing its uptake and
continuation (confirmation stage).

Conclusion

Weather-based agro advisories have been recognized as a
climate-resilient practice having a unique ability to help farmers
prepare for uncertain weather conditions. Sustained adoption of
AAS has shown economic and social benefits to farmers. Keeping
this in mind, the present study aimed to investigate the
communication patterns and satisfaction of farmers adopting
Agromet Advisory Services (AAS). In addition, communication
patterns and satisfaction, as well as various dimensions, including
demographic variables, personality, and communication
characteristics, were studied to get an overall idea of a farmer’s
profile. Findings suggested that the majority of farmers were
middle-aged, had small to semi-medium landholdings, and were
rainfed. With respect to their personality and communication
characteristics, the majority of respondents were in the low

category for their ability to cope with uncertainties and risk,
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interconnectedness with the social system, seeking information
about the innovation, and knowledge about the innovation.
Communication patterns pointed out extension agencies as their
first source of information in Anantapur, while it was fellow
farmers in Kurnool. The study further investigated the
communication structure in Kurnool, revealing the presence of a
sparse network in the village of Yagantipalle and a dense one in
Mirapuram and Chirolokuttur. Additionally, the satisfaction
assessment showed that, on the whole, farmers expressed
satisfaction with AAS. However, attributes such as the reliability
of the forecast need further attention, while the frequency of the
forecast should not be overemphasized. Organizations should
keep working on scientific adequacy, trustworthiness, timeliness,
and usefulness, as these attributes will help to maintain the
farmer’s satisfaction. Support during the implementation of AAS
in field conditions can greatly enhance the continuous
adoption of AAS.

Empirical evidence underscores the need for governments,
non-governmental organizations, and other stakeholders to
collaborate in promoting the continued adoption of agricultural
advisory services (AAS). Additionally, there is a pressing need to
strengthen the capabilities of extension organizations to effectively
address the challenges that impede the widespread adoption of
AAS. Furthermore, the mere receipt of AAS messages does not
necessarily guarantee their effective implementation at the field level.
Therefore, concerted efforts should be directed toward enhancing
user satisfaction with AAS attributes while also addressing the
underlying issues that hinder its adoption.
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