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	ABSTRACT	
Sustainability	in	Agriculture	is	an	essential	pursuit	in	this	rapidly	expanding	tech-driven	world.	The	Farmer	FIRST	Programme	is	a	
�lagship	initiative	of	ICAR,	aiming	to	prioritize	farmers	by	integrating	indigenous	technologies	with	newly	developed	ones.	This	
approach	seeks	to	preserve	sustainable	and	environmentally	friendly	technologies.	The	present	study	was	conducted	during	2024-25	
in	ATARI	Zone-X,	where	two	adopted	and	two	non-adopted	villages	were	selected	from	each	of	the	�ive	Institutes.	From	the	adopted	
villages,	 30	bene�iciary	 farmers	were	 randomly	 selected,	and	 from	 the	non-adopted	villages,	 10	non-bene�iciary	 farmers	were	
randomly	selected,	making	a	 total	 sample	size	of	400.	Through	a	thorough	 literature	search	and	a	preliminary	survey	among	
farmers,	statements	measuring	farmers'	perceptions	of	sustainability	were	gathered	which	were	then	on	consultation	with	experts	
were	checked	and	�iltered.	Using	these	statements	a	likert	type	of	scale	was	developed	using	COARSE	method	which	was	then	used	to	
collect	�inal	data	the	responses	from	which	were	subjected	to	con�irmatory	factor	analysis	to	validate	the	scale.	The	responses	were	
collected	to	assess	the	perception	of	farmers	regarding	sustainability	in	agriculture.	The	majority	of	bene�iciary	farmers	had	a	good	
(48.00%)	perception,	followed	by	fair	(37.00%)	and	poor	(15.00%)	perceptions.	In	contrast,	most	of	the	non-bene�iciary	farmers	had	
a	fair	(46.00%)	perception,	followed	by	poor	(29.00%)	and	good	(25.00%)	perceptions.	By	implementing	strategies	 like	public	
awareness	campaigns,	peer	learning,	regular	farmer-scientist	interactions	and	by	extension	of	farmer	FIRST	programme	to	non-
adopted	villages	farmers	can	be	educated	about	sustainability	in	agriculture.	
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Introduction
Sustainability is the new lifestyle for some of the nature loving 
Indian citizens. 42.30 per cent of the Indian population is 
directly or indirectly depending on the agriculture for its 
livelihood and agriculture contributes to 18.20 percent of 
country's Gross Domestic Product (PIB, 2024). Economic 
survey during 2023-24 estimated that for every rupee invested 
in agricultural research (including education), there is a payoff 
of ₹13.85. It also emphasizes the importance of the PM 
Programme for Restoration,  Awareness Generation, 
Nourishment, and Amelioration of Mother Earth (PM-PRANAM) 
initiative, which incentivizes states to reduce the use of chemical 
fertilizers. This initiative promotes sustainable agriculture by 
encouraging the adoption of alternative fertilizers such as Nano 
Urea, Nano DAP, and organic fertilizers. Sustainable agriculture 
is essential for environmental conservation, economic stability, 
social and cultural bene�its, food security, and climate change

mitigation (PIB, 2024). Sustainable practices help protect soil 
health by reducing erosion and maintaining nutrient levels 
through crop rotation, cover cropping, and reduced tillage 
(Kodaparthy et	al., 2024). These practices also preserve water 
with ef�icient irrigation systems and water-saving techniques. 
Additionally, sustainable agriculture enhances ecosystem 
services by supporting biodiversity, pollinators, and wildlife 
through habitat preservation and organic farming (Gupta et	al., 
2021). 
Farmer FIRST (Farm, Innovation, Resources, Science and 
Technology) Programme is one such initiative launched during 
2015 by Indian Council of Agricultural Research for promoting 
sustainable agriculture by encouraging farmers to integrate 
indigenous technologies with new technologies (Ashok et	al., 
2021). It was implemented on a pilot basis through 51 institutes 
all over India. Through this programme they aimed to promote 
farmer-scientist interaction for the development of agricultural 
technologies which are location-speci�ic, demand-driven, and 
farmer-friendly technological solutions that are crucial for 
sustainable agricultural progress (Manjeet et al., 2019 & 
Venkatesan et	al., 2023). Each institute has undertaken some of 
the location speci�ic and sustainable interventions in their 
respective adopted villages over the time of seven years. In the 
current study an attempt has been done to study the perception
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of bene�iciary and non-bene�iciary farmers on sustainability in agriculture in ATARI Zone-X. This helps to enable the development of 
speci�ic strategies tailored to the unique needs and conditions of different farming communities, ensuring more effective and 
practical solutions for achieving sustainability in agriculture.

Material	and	Methods
The present study was carried out in ATARI Zone-X during 2024-
25 in Tiruvallur district of Tamil Nadu, Eluru district of Andhra 
Pradesh and Rangareddy, Sangareddy and Vikarabad districts of 
Telangana as the student belonged to Andhra Pradesh state. A 
multi-stage random sampling method was followed for this 
study. Firstly, all the �ive Institutes in ATARI Zone-X where 
Farmer FIRST Programme was being carried out were selected. 
Secondly, under each institute two adopted villages and two 
non-adopted villages were selected randomly making a total of 
10 adopted villages and 10 non-adopted villages. Finally, from 
each adopted village 30 farmers and from non-adopted village 
10 farmers were selected randomly making a sample size of 300 
bene�iciary and 100 non-bene�iciary farmers which rounds up 
to 400. First a thorough literature search was done and then 
preliminary survey was done among the villages to collect 
relevant statements measuring the perception of farmers of 
sustainable practices in agriculture. These statements were 
reviewed by experts from various State Agricultural 
Universities, ICAR institute and experts linked to Farmer FIRST 
Programme. Using these statements a likert type of scale was 
developed using COARSE method which was then used to collect 
�inal data the responses from which were subjected to 
con�irmatory factor analysis to validate the scale. 

Results	and	Discussion
During 2022 a thorough literature search was done and a 
preliminary survey was conducted among bene�iciary and non-
bene�iciary farmers to collect statements measuring the 
perception of farmers regarding sustainability in agriculture. 
Based on suggestions of experts from various State Agricultural 
Universities and ICAR Institutes and experts related to farmer 
FIRST programme a psychometric scale was developed through 
COARSE method developed by John Rossiter (2002) as this 
method relies heavily on statistical methods to validate content 
validity which he believes that as the most crucial form of 
validity to measure the subjective constructs like attitudes, 
perceptions or beliefs. COARSE stands for 
COARSE method ensures strong content validity, conceptually 
driven, encourages logical item development and rigorous 
expert review because of which this is the most suitable 
approach for development of scale to measure perception of 
sustainability in agriculture among the bene�iciary and non-
bene�iciary farmers of farmer FIRST Programme.

Step-1:	Construct	De�inition
The construct under investigation here is “Perception of farmers 
about sustainability in agriculture”. It was de�ined as the extent 
to which the bene�iciary and non-bene�iciary farmers of farmer 
FIRST programme perceive sustainable agricultural practices 
that are environment friendly, economical and socially 
responsible. 

The de�inition was tailor made by consulting the experts who 
are related to farmer FIRST programme and by referring to the 
sustainable agriculture literature along with consulting other 
stakeholders i.e., farmers. 
The construct is de�ined as “the perception of sustainability in 
agriculture can be operationally de�ined as farmers' or 
stakeholders' beliefs, attitudes, and understanding regarding 
the following dimensions: soil and crop management practices, 
focusing on their awareness and evaluation of methods like crop 
rotation, conservation tillage, and organic amendments to 
ensure soil health and sustainable productivity; pest and 
disease management practices, capturing their perceptions of 
integrated pest management (IPM), reliance on biological 
controls, and reduced chemical usage to minimize risks while 
maintaining ecological balance; environmental protection and 
resource consumption, re�lecting their views on resource 
conservation, ef�icient usage of soil, water, and biodiversity, and 
mitigating climate change impacts through responsible farming 
practices; and socio-economic factors, highlighting their 
opinions on equitable access to bene�its, enhanced pro�itability, 
contributions to community welfare, and reduction of social and 
economic vulnerabilities”.

Step-2:	Object	classi�ication
The focus was on how the farmer personally evaluates and 
interprets various sustainable practices on their farm, based on 
their experiences, awareness, and involvement with or without 
the Farmer FIRST Programme. The unit of observation was thus 
the individual farmer, not a group, community, or physical farm 
performance indicator. So, the object of measurement here was 
individual farmer's perception of the sustainable practices in 
agriculture.

Step-3:	Attribute	classi�ication
Based on the de�inition of sustainability and literature review, 
the construct was broken down into four major attributes or 
dimensions.

1.	Soil	and	Crop	Management	Practices: Includes practices 
such as crop rotation, cover cropping, organic input use, proper 
soil preparation, and avoidance of burning residues.

2.	 Pest	 and	 Disease	Management	 Practices: Encompasses 
biological control methods, diversi�ication, and sustainable 
strategies for reducing chemical dependency and enhancing 
crop resilience.

3.	 Environmental	Protection	 and	Resource	Conservation: 
Involves conservation of water, biodiversity, reduction of 
agrochemical use, and protection of natural resources for future 
generations.
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4.	Socio-Economic	Factors: Captures the farmer's perception 
of long-term bene�its,  cost-effectiveness, knowledge 
complexity, and impact of sustainable practices on livelihood 
and farm productivity.
Each attribute was represented by multiple items to ensure 
comprehensive coverage of the construct.

Step-4:	Rater	identi�ication
The raters in this study were de�ined as the �inal respondents 
who would respond to the scale items. They included 
bene�iciary and non-bene�iciary farmers of the Farmer FIRST 
Programme, selected from the adopted and non-adopted 
villages respectively. Bene�iciary farmers had received 
interventions or support through the programme, while non-
bene�iciaries had not. This classi�ication allowed for 
comparative analysis of perceived sustainability. Special care 
was taken to ensure that the language used in the items was 
simple, culturally appropriate, and understandable to both 
groups of farmers.

Step-5:	Scale	formation
At �irst 35 statements were collected to measure the perception 
of sustainability in agriculture from review of literature, 
analysis of farmer FIRST literature and expert consultation.

Where, n = no of panelists rating the item as useful
N = Total no of experts
LCV Ratio ranges from -1 to +1, with higher values indicating 
greater agreement among experts about the item's essentiality.

They were �iltered out by considering the ambiguity and other 
factors leaving out 27 statements which were sent to 65 judges 
through e-mail, WhatsApp and through personal contact who 
were experts of various disciplines and across the nation and 
especially to the people who had expertise in farmer FIRST 
programme of whom 42 judges responded which was enough 
sample to assess relevance and validity. The relevancy was 
measured on a three-point continuum with most relevant, not 
sure and irrelevant responses with 1, 0, -1 scores respectively.

Validity	assessment:	Validity was assessed through Lawshe's 
content validity ratio. Items with acceptable LCV Ratio were 
retained and revised for further clarity. Through this process 15 
�inal statements were selected which was pre-tested. 
LCV Ratio is useful in retention and rejection of individual items 
(Pan and Schumsy, 2012) while LCV Index is the mean of all LCV 
Ratios showing the overall validity of the measuring instrument 
(De Von et	al., 2007).

Table	3.3	Selection	of	indicators	based	on	relevancy	test

By using LCV Ratios closer to 1 are selected were considered for inclusion in the scale. Based on this criterion, 15 statements were 
selected for the �inal procedure. Through this process, the �inal indicators for the scale were selected, modi�ied, and revised based on 
judges' comments. A total of 15 statements were chosen to be included in the scale.
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 content, the substance, the matter and the topics of a measuring 
instrument. Scale's convergent validity was measured using 
Con�irmatory Factor Analysis. Convergent validity measures 
how well multiple items or indicators that are designed to 
measure the same construct correlate with each other. 
Convergent validity was estimated in three steps. They are
1.	 Factor	 loadings: Statements with standardized factor 
loadings ≥ 0.5 were considered as it indicates good convergence.
For this scale all the standardized factor loadings were ≥ 0.5, the 
items of a scale had good convergence.

2.	Model	Fit	Indices:	These indicate whether the overall model 
(including constructs and relationships) �its the data well, 
which is critical for validating the entire framework of the scale.
Good �it indices (e.g., CFI ≥ 0.9, RMSEA ≤ 0.08) ensure that the 
constructs, including convergent validity, are part of a coherent 
and valid structure.
In this case CFI is 0.907 and RMSEA is 0.057 which were 
appropriate and hence the scale had convergent validity.

3.	Average	Variance	Extracted	(AVE):	It measures the internal 
consistency of the items within a construct. 

Table	2:	Distribution	of	the	respondents	based	on	the	level	of	perception

Step-6:	Enumeration
After content validation, the �inalized items were arranged 
logically within their respective attributes and the �inal scale 
had four attributes of which Soil and Crop Management 
Practices had �ive statements while Pest and disease 
management practices had three statements, Environmental 
protection and resource conservation had four statements and 
Socio-economic factors had three statements. 

Pre-testing: The �inalized scale was pre-tested in one of the 
adopted villages of CRIDA i.e., Pudugurty village of Vikarabad 
district, Telangana where survey was done among 60 
bene�iciary farmers. Data were collected using a �ive-point 
Likert scale with response options as Strongly Agree (5), Agree 
(4), Not Sure (3), Disagree (2), and Strongly Disagree (1).

Reliability:	The reliability of the measuring instrument, which 
consisted of 15 statements, was assessed using Cronbach's 
alpha. This statistical measure evaluates the internal 
consistency of the scale, indicating how well the items within the 
scale measure the same construct. The calculated Cronbach's 
alpha coef�icient, using SPSS, was 0.712 which indicated that it 
was good. 

Data	Collection
The scale was administered to 300 bene�iciary and 100 non-
bene�iciary farmers with identical backgrounds and the 
responses were collected on a �ive-point continuum with 
response options as Strongly Agree (5), Agree (4), Not Sure (3), 
Disagree (2), and Strongly Disagree (1).

Testing	the	validity	of	the	scale
The validity of the scale was established to ensure that it 
accurately measures what it intends to measure. Content 
validity was used to assess the representativeness and 
adequacy of the scale's content. The content was thoroughly 
reviewed through literature and expert opinions. The content 
validity is the representative or sampling adequacy of the

An AVE value ≥ 0.5 suggest good convergent validity. In this case 
AVE was 0.525 which was ≥ 0.5 which indicated a good 
convergent validity of the scale. 

Measurement	of	perception	of	sustainability	in	agriculture:
The responses were recorded on �ive-point continuum viz., viz., 
strongly agree (SA), agree (A), undecided (UD), disagree (DA) 
and strongly disagree (SDA) with scores '5', '4', '3', '2', '1' 
respectively for positive statements and '1', '2', '3', '4', '5' 
respectively for negative statements. The scores obtained for 
each item were summed up to get �inal farming commitment 
score for the individual. The respondents were classi�ied in to 
low, medium and high categories by k-mean cluster values.

48.00 per cent of the bene�iciary farmers had good perception of 
sustainability followed by fair (37.00%) perception and only 
15.00 per cent of the bene�iciaries had poor perception of 
sustainability. In contrast, major portion (46.00%) of non-
bene�iciary farmers had medium perception of sustainability 
followed by poor perception (29.00%) and good perception 
(25.00%) of sustainability. The results were in conformity with 
the �indings of Gopika and Lalitha (2018).
The difference in perceptions between bene�iciary and non-
bene�iciary farmers likely due to the support and resources 
provided to the bene�iciaries. Bene�iciary farmers often receive 
training, �inancial incentives, and access to sustainable farming 
technologies, which can enhance their understanding and 
appreciation of sustainable practices. This support helps them 
see the bene�its of sustainability, leading to a higher percentage 
of fair and good perceptions. On the other hand, non-bene�iciary 
farmers may lack access to these resources, making it harder for

them to adopt and appreciate sustainable practices. This could 
result in a higher percentage of poor and medium perceptions 
among non-bene�iciary farmers.

Conclusion	and	policy	implications:
The present study was conducted in ATARI Zone-X where survey 
was conducted and data was collected from 300 bene�iciary 
farmers and 100 non-bene�iciary farmers of Farmer FIRST 
Programme. A scale was developed and was pre-tested. The 
study focussed on exploring the different perceptions of 
bene�iciary and non-bene�iciary farmers perception on 
sustainability in agriculture which revealed that major portion 
of bene�iciaries had good perception of sustainability followed 
by fair and poor perceptions while non-bene�iciaries had fair 
perception followed by poor and good perceptions. The 
probable reason for this variation might be the in�luence of 
regular trainings, meetings conducted under FFP which spread
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awareness about sustainability along with their planned 
activities which mainly focussed on sustainable technologies. 
The �indings from this study have several policy implications: 
enhanced training programs, targeted support for non-
bene�iciaries, incentive structures, community-based 
approaches, monitoring and evaluation, and integration of local 
knowledge. By addressing these areas, policymakers can create 
a more supportive environment for sustainable agriculture, 
ensuring that both bene�iciary and non-bene�iciary farmers are 
equipped to adopt and bene�it from sustainable practices.
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