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Located in the southern region of the island of Borneo, the province of South Kalimantan in Indonesia is

renowned for its abundance of natural resources and rich agricultural history. Offering awide variety of agricul-

tural goods and commodities that considerably boost the local and national economy, this region is crucial to the

country's agriculture industry. This study examines the complex interactions between farmers in Indonesia's

SouthKalimantanProvince that are farmers' environmental orientation, andhave attitudes towards agricultural

prodution. Beliefs on climate change are a mediating element and have a moderating in􀅫luence on innovative-

ness. Based on the diffusion of innovation theory, this study clari􀅫ies the crucial processes that farmers' environ-

mental orientation and farmers attitudes toward agriculture production. Only farmers in the South Kalimantan

Province of Indonesia provided the data, which would limit the conclusions' wider applicability. Additionally,

SmartPLS is used in the study to analyze the data, which provides insightful information but can bene􀅫it from

additional validation using a variety of analytical techniques. This study, which included 355 farmers in all,

offered insightful information about the complex interactions between variables affecting agricultural produc-

tion. The results show that farmers' attitudes towards agricultural production are highly in􀅫luenced by their

environmental orientation, with ideas about climate change serving as a mediating factor in this relationship.

Furthermore, innovativeness moderates the relationship between agricultural attitudes and opinions about cli-

mate change. These revelations highlight the practical importance of encouraging environmental consciousness

among farmers and have theoretical implications for understanding the farmer's attitudes toward agriculture

production. Notwithstanding its limitations, the results of this study provide theoretical and practical insights

into the challenges of promoting environmentally conscious farming in a changing global environment.

© 2022 The Author(s). Published by TAF Publishing.

INTRODUCTION

Technologies, inheritance, the environment, the ground,

and 􀅫ield management techniques, along with related

choices like fertilizer utilization, crop combination choice,

cultivation, irrigation management, row spacing, planting

date, and depth, the density of population, etc., are the

global travelers of agricultural production and how it varies

(Elahi, Khalid, & Zhang, 2022). Signi􀅫icantly, some of the

genetics, agronomic, and resource utilization technical ad-

vancements have led to increases in agricultural produc-

tivity procedures. The agricultural industry saw signi􀅫i-

cant mechanization in the 20th century, leading to the re-

placement of laborwith technology, an improvement in land

productivity, and the realization of economies of scale (An-

dati et al., 2022). Farming became less labor-intensive and

more capital-intensive, allowing farmers to oversee greater

􀅫ields and farms. The process known as the Green Rev-

olution, which began in the middle of the 20th century,

increased productivity by using pesticides that decreased

crop losses, synthetic chemical fertilizers, and genetically
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enhanced cultivars (Jung et al., 2021; Rezaei, Safa, & Gan-

jkhanloo, 2020). In many regions of the world, these ad-

vances encouraged the growth of larger and more consis-

tently managed 􀅫ields. However, in pursuing consistent

practices and attaining economies of scale through mecha-

nization, farmers forfeited their capacity to effectivelyman-

age both the time and geographical diversity of their farm-

ing areas (Elahi et al., 2022).

Urbanization and changes in land use can fragment agricul-

tural land, which could have detrimental effects on ecosys-

tem services, particularly agricultural productivity (Chen,

Tian, Huang, Zhang, & Zhang, 2021; Qiao et al., 2022). Ac-

cording to Jung et al. (2021); Qiao et al. (2022), other detri-

mental effects of fragmentation include a notable rise in the

cost of agricultural production and a decline in the techni-

cal and scale ef􀅫iciency of agricultural production by Gao

et al. (2019). Ongoing discussions, nevertheless, center on

the advantages of fragmentation for farmers in various sit-

uations. The enhancement of agriculture's internal plant-

ing structure Du, Liu, and Fu (2021), the increased use

of labor resources Ray et al. (2019), and a wider range

of risks in connection with markets for agriculture, which

raises farmers' income Finger, Swinton, El Benni, and Wal-

ter (2019) are themainmanifestations of the positive effect.

In this setting, assessing the overall impact of fragmentation

and formulating ensuing landmanagement policies nowde-

pend critically on characterizing the link between changes

in landscape patterns and agricultural output.

Despite technological advancements and other considera-

tions, climate and weather are major drivers or in􀅫luences

on agricultural production systems (Shahbaz et al., 2022).

Research has indicated that changes in climate variables in

recent times may have a signi􀅫icant impact on crop yield

patterns. One of the most pressing issues facing the mod-

ern world is climate change, which has drastically changed

or is currently changing the planet's ecosystems (Andati et

al., 2022). Even if there has been a process that is ongo-

ing on Earth, in the last 100 years or so, the rate of vari-

ation has higher manifolds. The arti􀅫icial activities caused

the 19th century, the average temperature increased by 0.9

°C, primarily as a result of greenhouse gas (GHG) emissions

in the environment (Arora, 2019). Estimates indicate that

this increase will likely be 1.5 °C or possibly even more by

2050 due to the rate of deforestation taking place, green-

house gas emissions rising, and soil, water, Air, and bodies

becoming contaminated. The unusual increase in temper-

ature change has led to a rise in the frequency of droughts,

cuisine, erratic precipitationpatterns, heatwaves, andmore

dramatic events occurring all throughout theworld (Chenet

al., 2021).

Farmers have different farming interests and lack a com-

mon sense of self (Cheema, Afsar, & Javed, 2020). According

to Du et al. (2021), a farmer is often seen favorably if he em-

ploys sophisticated equipment and inorganic fertilizers and

is concerned about the environment. Asia's green evalua-

tion is the outcome of the past two decades of characteriz-

ing intensive agriculturalist techniques as environmentally

friendly and productive (Fairbrother, Sevä, & Kulin, 2019).

However, the world of today is very different from what it

was thirty years ago. Currently, it is well-recognized that

farmers who use a lot of environmentally friendly farming

techniques are successful (Gao et al., 2019). It is gener-

ally acknowledged that farmers who have received greater

knowledge about the environment are more likely to en-

gage in sustainable farming production (Ahmad, Afzal, &

Rauf, 2019; Yu & Huo, 2019). Furthermore, in many parts

of the world, farmers' attitudes toward agricultural output

are mostly determined by economic factors (Marr & How-

ley, 2019). Environmental orientations of farmers can have

a signi􀅫icant impact on their intention to adopt generally,

and especially on how they feel about agriculture output

(Howe, Marlon, Mildenberger, & Shield, 2019).

The effects of climate change are widespread overall, but

they are particularly evident in the agricultural industry

right now, which is vital to global food production and eco-

nomic growth. It is also important to keep in mind that

by 2050, there will be 9.7 billion people on the planet, in-

creasing the strain on agricultural lands to supply the ris-

ing need for food that is already being negatively impacted

by climate change (Fairbrother et al., 2019; Hornsey &

Fielding, 2020). Since agriculture and climate change are

closely related, abrupt changes in the weather at such a fast

rate have put world food security in jeopardy. Without a

doubt, one of the most intricate environmental and soci-

ological problems of our day is climate change (Obembe,

Hendricks, & Tack, 2021; Qiao et al., 2022). Similarly,

greater costs of production have been brought about by cli-

mate change, which is manifested in more unpredictable

and incompatible precipitation patterns, severe 􀅫looding,

regular droughts, higher incidences of insects and diseases,

and irregular agricultural establishing periods (Gardezi &

Arbuckle, 2020; Habib-ur Rahman et al., 2022; Hornsey &

Fielding, 2020). These factors have a negative impact on

farmer's attitudes toward agriculture production (Ahmad

et al., 2019; Bramley & Ouzman, 2019; Massoro & Adewale,

2019).

Farmers' physical instrument deployment is frequently ex-

pensive and takes time. It might be dif􀅫icult to keep them
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on the 􀅫ield because they regularly get in the way of ac-

tivities like cultivation, settling, spraying, and harvesting

(Ahmed et al., 2021). Traditional agricultural data col-

lection techniques are sensitive to bias and frequently fall

short of capturing in􀅫ield differences because of small sam-

ple sizes. Before any technology is implemented on farms,

farmers must be aware of and accept its relative superior-

ity (Bramley & Ouzman, 2019). The signi􀅫icance of peo-

ple's views of the advantages of adopting technology was

highlighted by Cheah, Thurasamy, Memon, Chuah, and Ting

(2020) technology acceptance model. This model consid-

ered one of the key determinants of technology adoption

to be the perceived utility of the technology. Recognizing

an issue, searching for potential solutions, choosing to try

adopting a solution, and ultimately choosing to try imple-

menting the solutionare commonadoption steps (Elshaer&

Sobaih, 2022). The stage of adoption and innovation identi-

􀅫ied by Farani, Mohammadi, Ghahremani, and Ataei (2021)

the organization's innovativeness and the staff's approval

and commencement of their procedures of adopting the in-

novation provided an alternate perspective.

The current study determines that understanding the inter-

play of environmental orientation, climate change beliefs,

innovativeness, andattitudes in agricultural productionand

farmers belongs to South Kalimantan Province of Indone-

sia. The present study established its diffusion of innova-

tion theory. The relative bene􀅫it of an invention, dif􀅫iculty,

compatibility, trial-ability, and detection all have an impact

on the diffusion rate. A relative bene􀅫it is the extent to

which an invention is regarded as superior to its forerunner

(Shahbaz et al., 2022). In agriculture, innovation is the driv-

ing force behind advancement. Farmers who quickly adopt

newmethods, tools, and technology are typically more 􀅫lex-

ible and sensitive to shifting environmental circumstances.

In addition to being a product of environmental orienta-

tion and views about climate change, innovativeness also

in􀅫luences attitudes towards agricultural production. The

study's objectives include;

• To examine that farmer's environmental orientation

has a signi􀅫icant impact on farmers' attitude toward

agriculture production.

• To examine that farmers' belief in climate change has

a mediating impact between farmers' environmental

orientation and farmers' attitudes toward agriculture

production.

• To explore that innovativeness has a moderating im-

pact on farmers' belief in climate change and farmers'

attitudes toward agriculture production.

• To examine that farmer's belief in climate change has

an impact on farmer's attitudes toward agriculture

production.

LITERATURE REVIEW

Diffusion of innovation theory

Rogers, Singhal, and Quinlan (2014) developed the Diffu-

sion of Innovation Theory in 1962 to describe how novel

concepts, goods, or technological advancements prolifer-

ate and become ingrained in a community or social struc-

ture. According to Vargo, Akaka, and Wieland (2020), in-

ventions are adopted predictably and fall into one of 􀅫ive

groups: innovators, early adopters, early majority, late ma-

jority, and laggards. First to adopt new concepts or technol-

ogy are innovators, then prominent opinion leaders known

as early adopters. Once they realise the bene􀅫its of innova-

tions, the early and late majority adopt them; laggards, on

the other hand, adopt innovations last since they are resis-

tant to change. According to (Lin, Luo, & Luo, 2020), com-

munication routes, social systems, time, and the character-

istics of the innovation (such as relative advantage, compat-

ibility, complexity, trial-ability, and observability) are some

of the important variables that affect the diffusion process.

Innovations are more likely to spread quickly if people be-

lieve they are easy to use, have apparent bene􀅫its, and 􀅫it in

with current standards. This theory is a useful framework

for comprehending social change and advancement since it

has beenwidely applied in a variety of disciplines, including

marketing, technology adoption, healthcare, and education,

to understand and aid the adoption of new ideas and tech-

nologies (Benhabib, Perla, & Tonetti, 2021; Lin et al., 2020;

Massoro & Adewale, 2019).

Innovative people are frequently more willing to exper-

iment with environmentally benign and climate-resilient

farming methods, such as organic or precision farming.

Climate-smart agricultural production are also heavily in-

􀅫luenced by farmers' views about agriculture production

and their belief in climate change (Rogers et al., 2014;

Shahbaz et al., 2022). Farmers who acknowledge the exis-

tence of climate change are more likely to adopt methods

to lessen its effects, including water management practices

or crop types resistant to drought. Furthermore, a positive

outlook on agricultural production which might emphasise

sustainability and long-term viability encourages the use of

cutting-edge techniques thatmight raise crop resilience and

output (Vargo et al., 2020). The diffusion of innovation the-

ory provides important insights into the process of intro-

ducing and promoting the acceptance of agricultural tech-

nologies that are both environmentally sustainable and cli-

mate resilient. It does this by helping to de􀅫ine these inter-
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related aspects within a structured framework (Shahbaz et

al., 2022). Policymakers and agricultural experts can ad-

just their strategies and communication approaches to en-

courage the widespread adoption of production that ben-

e􀅫its farmers and the environment, ultimately leading to a

more resilient and sustainable agricultural sector, by un-

derstanding the traits and incentives of various farmer seg-

ments (Vargo et al., 2020; Walder et al., 2019).

Farmer's environmental orientation and farmers' atti-

tude toward agriculture production

The concept of environmental orientation in agriculture is

complex and encompasses social, economic, and ecological

elements of farming (Farani et al., 2021). Sustainable and

eco-friendly farming production is given priority by farm-

ers who have a strong environmental orientation. They

frequently have a long-term dedication to protecting natu-

ral resources and a sense of caring for the land. Research

has indicated a connection between adopting eco-friendly

practices such as organic farming, reducing pesticide use,

and agroforestry and having a positive environmental out-

look (Yu &Huo, 2019). Understanding farmers' approaches

to sustainable agriculture and climate change adaptation

techniques is based on this attitude. Farmers have differ-

ent farming preferences and lack a common sense of self

(Solekah, Handriana, & Usman, 2022). According to Gull,

Saeed, Suleman, and Mushtaq (2022), a farmer is often

seen favorably if he employs sophisticated equipment and

inorganic fertilizers and is concerned about the environ-

ment. Asia's green revaluation is the outcome of the past

twodecades of characterizing intensive agriculturalist tech-

niques as environmentally friendly andproductive (Cheema

et al., 2020). Currently, it is well-recognized that farm-

ers who use a lot of environmentally friendly farming tech-

niques are successful (Elshaer & Sobaih, 2022). It is gener-

ally acknowledged that farmers who have received greater

environmental education are more likely to engage in con-

servation agriculture (D'Souza and Mishra, 2018). The in-

vestigation of how people act has made extensive use of

the essential and intrinsic idea of attitude in social psy-

chology ((Andati, Majiwa, Ngigi, Mbeche, & Ateka, 2022; Yu

& Huo, 2019). Attitudes are employed to categorize any-

thing as good or bad. It can be summed up as a measure

of an individual's degree of approval or disapproval of a no-

tion, idea, or perspective towards other people Ahmad et al.

(2019). Attitudes are formed based on what a person be-

lieves to be true or untrue. A person's attitudes in􀅫luence

their behavior and are impacted by their values and behav-

iors. A farmer's decision-making process in agriculture en-

ables the assessment and formation of positive or negative

beliefs about agricultural production. Foundational theo-

ries on attitudes suggest that people's decisions can reveal

their attitudes, even when measuring the process of belief

developmentmay not always be feasible (Howe et al., 2019;

Solekah et al., 2022). Depending on their demands for out-

put or the circumstances of their home, individual small-

scale farmers have been seen to behave differently in prac-

tices (Fairbrother et al., 2019; Gull et al., 2022). Farani et al.

(2021) examining attitudes regarding precision agriculture

production found that con􀅫idence had a favorable impact on

the adoption of new techniques. According to Elahi et al.

(2022), farm size, attitudes toward utilizing precision agri-

culture technologies, and views of net advantages, all had

an impact on how likely a farm was to use these technolo-

gies. Fairbrother et al. (2019) suggest that producers may

not be primarily motivated to adopt precision agricultural

technologies by 􀅫inancial gains. Nevertheless, the results do

not imply that they apply to all technology.

H1: A farmer's environmental orientation has a signi􀅫icant

impact on farmers' attitudes towardagricultureproduction.

Mediating role of farmer's belief in climate change

One of the biggest threats to the long-term survival of life

on Earth is climate change. An important factor in the de-

terioration of the environment is warming temperatures

(Arora, 2019). The use of fossil fuels increases greenhouse

gas emissions into the atmosphere, which in turn raises the

average temperature worldwide and pollutes the air Ray

et al. (2019). Beliefs about climate change have a greater

role in fostering transformative change (Yoder et al., 2019).

Obembe et al. (2021) investigated farmers' perceptions of

weather-related challenges as a possible predictor of adap-

tation over the previous ten years, but they left it out of their

􀅫inal analysis, showing its relative worthlessness. Hornsey

and Fielding (2020) found a relationship between farmers'

perceptions of climate change and their level of risk man-

agement andpreparedness for climate-related events based

on a survey of 148 Australian farms. Gardezi and Arbuckle

(2020) suggested how two Australian farmer adaptation

models were affected by their ideas about climate change,

he discovered evidence of it. They started by looking into

the assertionsmadeby farmers that they could adapt byem-

ploying a risk management approach (which includes tech-

niques like succession planning, 􀅫inancial improvement, di-

versi􀅫ication, risk management, and farm plan develop-

ment) (Fairbrother et al., 2019). Using a second model,

they then examined farmers' intentions to engage in adap-

tive actions (strategies including interest in carbon cred-
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its, utilization of new technologies, and adoption of sustain-

able land management practices) ((Azadi, Yazdanpanah, &

Mahmoudi, 2019; Habib-ur Rahman et al., 2022). Despite

discovering proof farmers were less inclined to implement

risk management strategies when they saw tangible signs

of climate change. Farmers were less inclined to use risk

management strategies after seeing tangible signs of cli-

mate change. Numerous studies have demonstrated signi􀅫-

icant and advantageous connections between views about

climate change and behavioral adjustments (Fairbrother et

al., 2019; Howe et al., 2019; Qiao et al., 2022) . There is not

much research that examines how causal reasoning system-

atically in􀅫luences policy decisions, as noted by Habib-ur

Rahman et al. (2022). The purpose of this study is to ascer-

tain whether farmers' intentions to use conservative agri-

cultural methods and their belief in climate change are re-

lated. An additional crucial prerequisite for raising agricul-

tural yields and quality is climate-smart agriculture. Agri-

culture and climate change are closely linked V (Fairbrother

et al., 2019; Gardezi & Arbuckle, 2020). The rapid climate

changes will have a signi􀅫icant impact on the productivity

of agro-ecosystems. Therefore, researchers must get ready

for the dif􀅫iculties that lie ahead to mitigate the effects of

climate change and guarantee food security for all living

things, including people Ray et al. (2019). Climate change

has forced economies to react by establishing new inven-

tions to make agriculture more sustainable, especially in

emerging and vulnerable countries. According to (Howe et

al., 2019), agricultural advances stand a strong chance of

lessening the effects of climate change, enhancing food se-

curity, and increasing farmer income. Farmer's attitude to-

ward agriculture production are signi􀅫icantly impacted neg-

atively by climate change (Khanpae, Karami, Maleksaeidi, &

Keshavarz, 2020).

H2: A farmer's belief in climate change has a mediating im-

pact between the farmer's environmental orientation and

the farmer's attitude toward agriculture production.

Moderating role of innovativeness

In the 􀅫ield of agriculture, innovation is de􀅫ined as farm-

ers' inclination to adopt new tools, technology, and pro-

cedures. Innovation is a key factor in agricultural devel-

opment and adaptability (Walder et al., 2019). Farmers

with high levels of innovation are more willing to try out

new techniques and are more equipped to deal with en-

vironmental issues. Research has indicated that farmers

with a creative mindset are more inclined to implement

climate-smart farming production, like precision farming,

intelligent irrigation systems, and enhanced approaches to

managing pests (Massoro & Adewale, 2019; Shahbaz et al.,

2022). Many times, a person's propensity to innovate is

the result of a con􀅫luence of circumstances, such as edu-

cational background, exposure to novel concepts, and re-

source availability. It is challenging to implement innova-

tion at the organizational or systemic level (Lin et al., 2020).

When organizational decision-makers do not believe that

changes are necessary, it is more dif􀅫icult to bring about

changes in standard practices (Massoro & Adewale, 2019).

Despite the similarities to individual adoption, Lin et al.

(2020) argue that people in organizations may 􀅫ind it dif-

􀅫icult to comprehend, assess, or choose appropriate inno-

vations to address particular problems, or that organiza-

tional factors (such as hierarchy, culture, and values) of-

ten complicate the decision of which innovation to adopt.

These factors arenot alwayspresentwhenaddressingprob-

lems at the individual level. According to Massoro and Ade-

wale (2019), social network perceptions about innovations

have a signi􀅫icant in􀅫luence on how people accept new con-

cepts. Additionally, Walder et al. (2019) discovered that

an individual's social network signi􀅫icantly in􀅫luences how

quickly they adopt new ideas. According to (Shahbaz et al.,

2022), perceived risks and opportunities being unbalanced,

incompatibilitywith day-to-day operations, incompatibility

with independent business systems, uncertainty surround-

ing infrastructure development, lack of information tech-

nology expertise, and costs are the six main barriers that

prevent SMEs from implementing innovations. According

to Rezaei et al. (2020), an entrepreneur's mindset signi􀅫-

icantly in􀅫luences the emergence and diffusion of innova-

tion. The idea that innovativeness is a moderator implies

that it has the power to either amplify or attenuate the asso-

ciation between two variables, in this example, the attitudes

of farmers towards agricultural productivity and their opin-

ions about climate change. Farmerswith innovative tenden-

ciesmaybe less susceptible to the negative effects of climate

change ideas on their attitudes andmore resilient in the face

of climatic obstacles. Novel approaches could operate as a

buffer, helping farmers cope with climate change and keep

a positive outlook on farming even in the face of hardship.

Jung et al. (2021), which suggested that the interaction of

innovativeness in the context of farmers' perceptions about

climate change and attitudes towards agriculture, provides

empirical support for this theory. The results showed that

compared to less inventive counterparts, innovative farm-

ers who strongly believed in climate change hadmore posi-

tive attitudes and a stronger readiness to invest in climate-

resilient practises (Benhabib et al., 2021) . This implies that

the association between attitudes towards agriculture and
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viewsabout climate change is reinforced in a signi􀅫icantway

by innovativeness. Nevertheless, other investigations have

also shown how intricate these interactions are. Gardezi

and Arbuckle (2020) discovered that the moderating in􀅫lu-

ence of innovativeness might change based on the partic-

ular agricultural technologies and practises that are taken

into account. It suggests that the moderating role of inno-

vativeness might vary depending on the situation and calls

for more research with diverse crops and agricultural en-

vironments (Andati et al., 2022). An essentially unambigu-

ously stated economicmotive appears to be one of themost

signi􀅫icant incentives for increasing farmers' inventive ac-

tivities, even though numerous research approach farmers'

innovativeness from a variety of angles. However, Elahi et

al. (2022) contend, "Researchers expect our newly intro-

duced and signi􀅫icantly changed products from the farm-

ers' regard to their self-realization andwell-being, not from

their striving for higher revenues."

H3: Innovativeness has a moderating impact on farmers'

belief in climate change and farmer's attitudes toward agri-

culture production.

Farmer's belief in climate change and farmer's attitude

toward agriculture production

Numerous studies have examined the perspectives of small-

scale farmers about agricultural advances Arora (2019), the

experiences of farmers differ among developing nations.

Chen et al. (2021); Habib-ur Rahman et al. (2022) investi-

gated the factors in􀅫luencing the adoption of no-till conser-

vation agriculture using a cross-sectional study. The study's

conclusions showed a positive correlation between farm-

ers' positive attitudes. Access to extension services can help

farmers improve their attitudes toward their agricultural

production when they are reluctant to adopt new proce-

dures due to a lack of knowledge or suf􀅫icient training (Jung

et al., 2021; Khanpae et al., 2020). However, this argu-

ment depends on the socio-cultural milieu in which it op-

erates, which in turn creates the prevailing belief system

within a particular social context. Concerns aboutmaximiz-

ing pro􀅫its as well as attitudes and values may have an im-

pact on farmers' strategic reactions to external change Ray

et al. (2019); Tamsah and Yusriadi (2022). Farmers gain

from their signi􀅫icance to their communities, families, and

the land and water. Because attitudes and views of new

practices vary among sociocultural contexts and practises,

regional studies are crucial to understanding local popula-

tions. A vast array of cognitive and affective elements that

affect farming decision-making and behaviour are included

in attitudes in agriculture (Obembe et al., 2021). Farmers'

perspectives on climate change and environmental sustain-

ability are crucial in determining how they conduct their

farming. Crop rotation, integrated pest management, and

soil conservation are practises that are linked to positive

attitudes toward sustainability. The farmer's general atti-

tude towards change and risk has a signi􀅫icant impact on

their willingness to devote time and resources to climate-

resilient farmingproduction (Jung et al., 2021). Growing ev-

idence points to farmers' perceptions of climate change as a

major factor in􀅫luencing their adaptive actions in the face of

climate-related dif􀅫iculties. Farmers are more likely to im-

plement adaptation practices if they acknowledge and em-

brace the fact of climate change (Howeet al., 2019; Ray et al.,

2019). This understanding alters their perspectives onagri-

cultural production and increases their openness to meth-

ods and techniques that are climate resilient. However, the

strength of this link might not be the same for all farmers,

and in understanding the speci􀅫ics of these relationships,

the role of innovation as a moderator becomes clear (Qiao

et al., 2022; Rezaei et al., 2020). This relationship has been

the subject of numerous studies, whichhave shownhow im-

portant it is for farmers' perceptions and actions in the agri-

cultural industry to be shaped by their ideas about climate

change. Ethiopian farmers who believed in climate change

were more likely to have proactive attitudes, stressing the

adoption of climate-resilient practices and a willingness to

invest in adaptive measures, according to (Massoro & Ade-

wale, 2019). Marr and Howley (2019) found that farm-

ers in Australia who accepted that climate change was hap-

pening were more likely to use sustainable farming meth-

ods and were open to climate adaptation strategies. This

illustrates the impact of these beliefs on a favourable atti-

tude towards sustainable agriculture. (Obembe et al., 2021)

con􀅫irmed this association by showing that farmers who

acknowledged the existence of climate change were more

likely to adopt soil andwater conservationmeasures, boost-

ing their total agricultural resilience.

H4: Farmer's belief in climate change has an impact on

farmer's attitude toward agriculture production.

FIGURE 1. Conceptual framework
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METHODOLOGY

This research is regarding the farmer's attitude toward agri-

culture due to the role of the farmer's environmental orien-

tation. The farmer's belief in climate is the mediating vari-

able and innovativeness is the moderating variable. The

research approach for this study is quantitative and de-

scriptive based on hypothesis testing. The time horizon is

cross-sectional, where the one-time responsewas recorded

by collecting the primary data. The targeted population

was farmers belonging to the South Kalimantan province

of Indonesia. To collect the data from the farmers, a sur-

vey approach was selected and a questionnaire was used

as an instrument to gather the data. In terms of the num-

ber of respondents, a total of 400 questionnaires were dis-

tributed and 355 were received as 􀅫illed properly and as

completed. The instrument was an adapted questionnaire,

where all the items against variables were adapted from

different sources. The population was unknown as it was

hard to reach and collect the exact number of respondents,

which is why the non-probability sampling technique was

used, and under this technique; the convenience sampling

method was used. Only the available respondents were ap-

proached and requested to 􀅫ill out the instrument. After

gathering the data, for analysis purposes, SMART PLS was

used as a tool to perform all the statistical tests. As per

the requirements of themodel to test the hypotheses all the

tests were performed in a speci􀅫ied sequence to get the re-

sults for interpretation and drawing the conclusion.

This study was based on a research framework where all

the variables were de􀅫ined according to their role and na-

ture. To measure the role of each variable in this study,

the approach that was used to measure was based on pri-

mary data. For that instance, the survey approach was used

and a questionnairewas themethod to collect the data from

the farmers. The instrument was an adapted questionnaire

and itemswere adapted fromdifferent sources against each

variable. The instrument was based on three parts, where

the 􀅫irst part contains the information regarding the study.

It was mentioned in starting of the instrument why we are

collecting the data what the purpose of the study and how

it will be bene􀅫icial for the farmers. It was also ensured

to the respondents that the data, which will be collected

from them, would not be shared with anyone and would

just be used for this research work. The second part of

the instrument was all about demographical information,

where questions were asked regarding gender, age, educa-

tion, land ownership, terrain, years of experience, and in-

come. To respond to each demographical question, close-

ended options were given in terms of range and speci􀅫ied

options so that they could easily provide personal infor-

mation. The last part of the instrument was all about the

items, which were adapted from different sources. To mea-

sure the role of a farmer's environmental orientation as an

independent variable, 3 items were adapted from Yu and

Huo (2019), and the mediating variable; the farmer's be-

lief in climate change was measured by using the scale of

3 items scale developed by Azadi et al. (2019). Innovative-

ness as a moderating variable was measured by using the

3-item scale of Walder et al. (2019). The dependent vari-

able farmer's attitude towards agriculture was measured

by using the 8-item scale of Munoz, Coleman, Hemsworth,

Campbell, and Doyle (2019). All the items were based on 5

5-point Likert scale where 5 was the highest option which

shows the respondent was strongly agree and 1 indicated

the lowest option towards strongly disagree. This study

was conducted in Indonesia and for that instance one of the

provinces of the countrywas selected and it was South Kali-

mantan. This study is regarding the farmers, which is why

the targeted population was the farmers belonging to the

south Kalimantan province of Indonesia. The number of re-

spondentswas 355 and thesewere the result of distributing

the 400 questionnaires. The respondents rate was almost

89 percent and it was more than the signi􀅫icant to conduct

the analysis.

RESULTS

The present study indicates that understanding the inter-

play of environmental orientation, climate change beliefs,

innovativeness, andattitudes in agricultural productionand

farmers belongs to South Kalimantan Province of Indonesia

and diffusion of innovation theory involved.

Demographics

Based on an initial review of respondent data, SmartPLS3

was used to evaluate the structural andmeasurement mod-

els. Table 1 displays the demographic information and

descriptive statistics of the sample for the current study

(N=355). The relationship between farmer's environmen-

tal orientation, farmers' attitudes toward agriculture pro-

duction, and farmers' belief in climate change as mediator

and innovativeness as moderator was investigated among

farmers belonging to South Kalimantan Province of Indone-

sia. The analysis of the model showed managers' age, gen-

der, education, land ownership, terrain, year of experience,

and income.
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TABLE 1. Demographic pro􀅫ile

Demography Description No. of Responses %

Gender Male 235 66

Female 120 34

Age Less than 30 Years 110 31

30-50 145 41

Above 50 Years 100 28

Education No education 80 23

Primary education 110 31

Secondary education 90 25

College 75 21

Land Ownership Small farmers 135 38

Middle farmers 90 25

Large farmers 130 37

Terrain Very steep 110 31

Moderate 145 41

Flat 100 28

Years of Experience Less than 4 Years 120 34

5-8 Years 135 38

More than 9 years 100 28

Income Less than 50,000 120 34

60,000-80,000 145 41

More than 1 lac 90 25

Measurement model

First, the factor loadings, validity, and reliability of the data

collected from355 farmers in Indonesia's SouthKalimantan

Province were evaluated using PLS-SEM. A measurement

model, sometimes referred to as a con􀅫irmatory factor anal-

ysis (CFA)model, is a statisticalmethod used in quantitative

research to evaluate an observational variable or indicator

set's measurement qualities. The measurement model ex-

amines the interrelationships between the latent constructs

that support the observable variables (Purwanto, Asbari, &

Santoso, 2021). Ameasurementmodel, sometimes referred

to as a con􀅫irmatory factor analysis (CFA) model, is a sta-

tistical method used in quantitative research to evaluate an

observational variable or indicator set'smeasurement qual-

ities. To validate the measurement tools used in a study, it

is frequently utilized in the social sciences, psychology, and

market research (Cheah et al., 2020). Internal consistency

dependability is commonly measured using two methods:

composite reliability and Cronbach's alpha. They are fre-

quently used in the 􀅫ield of psychometrics to assess the va-

lidity of scales and questionnaires. Their approaches to cal-

culation and interpretation are slightly different, but share

the same objectives. The Construct Reliability and Validity

results are shown in Table 2.

TABLE 2. Construct reliability and validity

Constructs/Items CA Rho-A CR AVE

Farmer’s Belief in Climate Change 0.755 0.757 0.86 0.671

Farmer’s attitude towards agriculture production 0.888 0.893 0.911 0.564

Farmer’s environmental orientation 0.719 0.727 0.842 0.642

Innovativeness 0.815 0.828 0.89 0.73

Note: CR=composite reliability; AVE=average variance extracted; CA= Cronbach’s Alpha

Discriminant validity is a fundamental concept in statis-

tical methods and research, particularly in the context of

structural route analysis. It assesses the extent to which

a measurement tool, such as a scale or questionnaire,

can effectively distinguish between various theoretical con-

structs or components that should be distinct from each
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other (Purwanto et al., 2021). In other words, it exam-

ineswhether the latent constructs associatedwithobserved

variables in ameasurementmodel aremore strongly corre-

lated with their intended constructs than with other con-

structs in the model, con􀅫irming the sincerity and reliabil-

ity of the measurement. One useful tool for assessing dis-

criminant validity is the Heterotrait-Monotrait (HTMT) ra-

tio, which helps con􀅫irm that variables that should not be

theoretically related to each other are indeed distinct. In

the analysis, when HTMT scores are below 1, it reinforces

the evidence of discriminant validity, indicating that the

measurements are effectively distinguishing between the

intended constructs (Purwanto et al., 2021). This statistical

approach is a valuable tool in research, as it assures that the

measurement instruments are reliable and that the under-

lying constructs are appropriately distinct, as demonstrated

in Table 3. Discriminant validity is essential for robust and

credible research, ensuring that the observed relationships

between variables align with theoretical expectations.

TABLE 3. Discriminant validity

FCC FAGP FEO INNO

Farmer’s Belief in Climate Change 0.819

Farmer’s attitude towards agriculture production 0.696 0.751

Farmer’s environmental orientation 0.651 0.672 0.801

Innovativeness -0.447 -0.658 -0.497 0.854

The R-squared (R2) statistic, as discussed by Purwanto et

al. (2021), serves as an important measure in regression

analysis. It quanti􀅫ies the proportion of variance in the de-

pendent variable that can be accounted for by the indepen-

dent variables in the model. This statistic is frequently em-

ployed to assess the goodness of 􀅫it of a regression model

and to evaluate how effectively the independent variables

can predict outcomes. In a regression analysis, the depen-

dent variable is predicted using one or more independent

variables, and R-squared showcases the degree to which

these independent factors can explain the variability ob-

served in the dependent variable. R-squared values range

between 0 and 1, where 0 signi􀅫ies that the independent

variables have no explanatory power regarding the depen-

dent variable, and 1 indicates that they completely account

for the variance in the dependent variable. Speci􀅫ically, in

the context of this study, the R-squared value for farmers'

belief in climate change was 0.423, indicating that the inde-

pendent variables considered in this analysis explain 42.3%

of the variability in farmers' belief in climate change. Simi-

larly, theR-squared value for farmers' attitudes toward agri-

culture production was 0.666, demonstrating that the inde-

pendent variables account for 66.6% of the variability ob-

served in farmers' attitudes toward agriculture production.

These R-squared values provide insights into the predictive

power of the independent variables about these speci􀅫ic as-

pects of the study.

TABLE 4. Assessment of R square

R Square

Farmer’s Belief in Climate Change 0.423

Farmer’s attitude towards agriculture

production

0.666

FIGURE 2. Assessment of Algorithm

Structural equation model

To establish the support for the hypothesized relationships,

the PLS-SEM bootstrapping approach was employed to sta-

tistically determine the coef􀅫icients within the structural

model. Structural equation modeling (SEM) is a powerful

statistical methodology used to analyze intricate connec-

tions between independent and dependent variables. It ef-
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fectively assessesbothmeasurement and structuralmodels,

integrating elements of path analysis, regression analysis,

and factor analysis (Purwanto et al., 2021). In particular,

direct analysis, a method employed within structural equa-

tionmodeling (SEM), delves into thedirect relationships be-

tween variables as outlined in the theoretical model. It fo-

cuses on the immediate in􀅫luence of independent variables

on dependent variables, without considering mediating or

indirect effects through intermediary factors. The results

of this analysis reveal signi􀅫icant and positive relationships

between several key factors. Notably, there is a meaning-

ful and positive connection (β = 0.242, t = 3.569, p = 0.000)

between farmers' environmental orientation and their atti-

tude toward agriculture production. Similarly, the relation-

ship between farmers' belief in climate change and their at-

titude toward agriculture production is also signi􀅫icant and

positive (β = 0.429, t = 6.057, p = 0.000). Consequently, all

the hypotheses put forth in the study have been validated.

TABLE 5. Direct relationship

Original Sample T Statistics P Values Decision

Farmer’s environmental orienta-

tion -> Farmer’s attitude towards

agriculture production

0.242 3.569 0 Supported

Farmer’s Belief in climate change

-> Farmer’s attitude towards agri-

culture production

0.429 6.057 0 Supported

Amediating effect, often referred to as an indirect in􀅫luence,

comes into play when a mediator or intermediary variable

steps in to affect or mediate the relationship between an in-

dependent variable and a dependent variable (Purwanto et

al., 2021). In simpler terms, the mediating variable serves

to clarify how or why the independent variable in􀅫luences

the dependent variable, shedding light on the underlying

mechanisms of this in􀅫luence (Hair Jr et al., 2021). The re-

sults presented in Table 6 demonstrate the signi􀅫icance of

farmers' belief in climate change as a mediating variable.

They reveal a substantial association (β = 0.279, t = 5.569, p

= 0.000) between farmers' environmental orientation and

their attitude toward agriculture production, thereby sup-

porting the hypothesis that this mediating variable plays a

meaningful role in explaining the relationship. In essence,

this con􀅫irms the hypothesis as accepted, highlighting the

mediating impact of farmers' belief in climate change in the

context of this relationship.

TABLE 6. Mediating effect

Original Sample (O) T Statistics P Values Decision

Farmer’s environmental orienta-

tion -> Farmer’s Belief in climate

change -> Farmer’s attitude to-

wards agriculture production

0.279 5.569 0 Supported

According to Legate et al. (2023), a moderator variable

comes into play typically, when there is an inconsistent

or weak connection between independent and dependent

variables. Various methods exist to assess moderating ef-

fects, including the three-phase hegemonic regression ap-

proach, which requires the manual generation of inter-

action terms through feature conversion and calculation

(Purwanto et al., 2021). The information presented in the

table belowprovides empirical support for this concept. Ta-

ble 7 underscores the signi􀅫icance of the moderating role of

innovativeness in the context of the relationship between

farmers' belief in climate change and their attitude toward

agriculture production. Interestingly, the results indicate a

signi􀅫icant and negative impact (β = -0.401, t = 0.038, p =

10.453), con􀅫irming the hypothesis that this moderation ef-

fect holds. In essence, the presence of innovativeness as a

moderator has a discernible in􀅫luence on the relationship

between farmers' belief in climate change and their attitude

toward agriculture production, thus validating the hypoth-

esis.
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TABLE 7. Moderating Effect

B-value (STDEV) T-value P value

Moderating Effect 1 -> Farmer’s

attitude towards agriculture pro-

duction

0.096 0.032 3.036 0.003

FIGURE 3. Assessment of bootstrapping

While the slopes of the correlations are in􀅫luenced by the

moderation effect, the slopes in Graph 1 exhibit signi􀅫icance

across low, moderate, and high levels of 􀅫indings (Purwanto

et al., 2021). To put it differently, when farmers' belief in

climate change is low, so is innovativeness, and this corre-

sponds with their attitude toward agriculture production.

Conversely, when farmers' belief in climate change is high,

innovativeness also tends tobehigh, aligningwith their pos-

itive attitude toward agriculture production. The graph il-

lustrates that the relationship between high levels of farm-

ers' belief in climate change and their attitude toward agri-

culture production bene􀅫its signi􀅫icantly from the presence

of innovativeness. In otherwords, innovativeness plays a vi-

tal role in enhancing the connection between high levels of

farmers' belief in climate change and their positive attitude

toward agriculture production, as depicted in the graph.

FIGURE 4. Moderation Graph

DISCUSSION

The current study demonstrates the importance of compre-

hending the interactions between environmental orienta-

tion, farmers' beliefs in climate change, innovativeness, and

attitudes in agricultural production among farmers in In-

donesia's South Kalimantan Province, as well as the diffu-

sion of innovation theory. Farmers from Indonesia's South

Kalimantan Province were asked to participate in an inves-

tigation on the relationship between their environmental

orientation, their attitude towards agricultural output, their

belief in climate change as a mediator, and their innovative-

ness as a moderator. Based on the results of the research,

we need to further strengthen environmental orientation

for farmers on a large scale if we want to increase their

intentions and beliefs about climate change. This is espe-

cially important in developing nations where farmers re-

ceive little attention. The body of existing work (Gardezi &

Arbuckle, 2020; Khanpae et al., 2020; Munoz et al., 2019)

also supports these results. All hypotheses were accepted.

Farmers' attitudes toward agriculture output may assist

such educational initiatives to encourage farmers, given the

􀅫iscal and 􀅫inancial limitations that developing countries al-

ready face (Khanpae et al., 2020). Government initiatives

to increase public awareness of the degradation of soil have

been successful in reaching this group. The farmers who

participated in the conversation understood the issue well.

It demonstrates how knowledgeable farmers arewhen they

are concerned about soil erosion across the nation. Promot-

ing alternative methods and increasing awareness is par-

ticularly crucial when it comes to the use of chemicals in

agriculture. In their responses, the farmers who partici-

pated in the poll indicated that they were somewhat con-

cerned about chemicals used in agriculture. The results of

this study are corroborated by previous research demon-

strating the impact of farmer feedback and resources on

their innovativeness and beliefs regarding climate change

(Rezaei et al., 2020; Vargo et al., 2020). The 􀅫indings suggest

that innovativeness has a moderating effect on farmers' at-

titudes toward agricultural productivity and their belief in

climate change. This demonstrates how farmers were will-

ing to take a chance while implementing crop management

and soil protection techniques, but not when it came to pro-

tecting their crops and water-gathering technologies. Cli-

mate change is expected to have a positive effect on farmers'

attitudes towards agriculture production because of modi-
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􀅫ications to overall climatic conditions and extreme condi-

tions like frost and 􀅫looding, particularly in the study area

where agriculture production is greatly in􀅫luenced by cli-

mate change. (Ray et al., 2019; Shahbaz et al., 2022), which

emphasise the signi􀅫icance of economics in farming deci-

sions, are further supported by this study. Farmers are

proud of their products and irritated by the meager com-

pensation they receive for their labor. They depend on an

economic system outside of their control. Long-term pro-

duction is another major worry for farmers.

According to Rezaei et al. (2020), a farmer's perspective on

agriculture productivity is greatly in􀅫luenced by their envi-

ronmental orientation. This emphasizes how important it

is for a person's environmental ideals, consciousness, and

concerns to in􀅫luence how they farm. Eco-friendly practices

are more likely to be used by farmers who place a high pri-

ority on environmental sustainability, which can enhance

agriculture's overall sustainability. Additionally, the study

indicates that a farmer's perspective on agriculture produc-

tivity and environmental orientation is mediated by their

belief in climate change. According to Ray et al. (2019),

farmers who care about the environment are more likely to

think that climate change is real, and that idea in turn affects

how they feel about farming. Put another way, farmers who

are concerned about the environment may see the value of

sustainable farming production as increased when they ac-

knowledge the impact of climate change and its relation-

ship to agricultural production (Walder et al., 2019). Fur-

thermore, the research highlights the correlation between a

farmer's perception of climate change and their outlook on

agricultural output. This implies that farmers' perspectives

on agricultural production can be in􀅫luenced only by their

opinions about climate change. In order to meet the prob-

lems given by a changing climate, farmers who accept the

facts of climate change may be more likely to include adap-

tation and mitigation tactics in their farming production.

Theoretical and practical implications

The results of this research study point to certain policy im-

plications. Governmental initiatives are required to moti-

vate farmers to participate in providing technical assistance

for the implementation of conservation agriculture produc-

tion. The government must set up training sessions and

educational initiatives for this reason. This could support

farmers in implementing climate change-related initiatives

for their extension services, credit availability, and educa-

tion. To evaluate a farmer's commitment to implementing

conservation agriculture, whichmay assist in boosting farm

output, it is essential to comprehend their views regarding

climate change, their acceptance of it, and their capacity for

adaptation. Pakistan is proactively implementingpolicies to

guarantee its ability to adapt to the evolving climate. Plans

for agricultural adaptation should take into account both

national and local initiatives in addition to the changes that

farmers are making on their properties. Increased agricul-

tural land area, decreased subdivision of land, reduced con-

tamination of the soil, and increased agricultural produc-

tivity are the goals of these policies (Song and Pijanowski,

2014; Du et al., 2018). In the context of industrial and

improved agriculture in Indonesia's main grain production

bases in South Kalimantan Province, modern land consoli-

dation projects can typically achieve the goals of fewer scat-

tered plots, regulated plot shapes, and increased large-scale

farm sizes.

These results advance our theoretical knowledge of the

variables affecting agricultural behavior. By highlighting

the complex relationships between environmental orienta-

tions, attitudes about climate change, and innovativeness

within the framework of the diffusion of innovation theory,

they add to the body of research in this 􀅫ield. Based on this

foundation, researchers can further explore the subtleties

of these relationships and their rami􀅫ications in various

agricultural situations. In SouthKalimantan Province, these

conclusions have important practical rami􀅫ications for envi-

ronmental advocates, agricultural practitioners, and policy-

makers. With this information, policymakers can create fo-

cused initiatives that support sustainable farmingmethods.

These could include campaigns to raise public awareness of

climate change and farmer's attitudes toward farming pro-

duction. Furthermore, promoting cooperation across stake-

holders including governmental organizations, farming as-

sociations, and non-governmental organizations can help

farmers access resources and best production. Through

the utilization of these discoveries, the province of South

Kalimantan can progress its farming industrywhile concur-

rently tackling environmental and climate-related issues,

ultimately cultivating amore resilient and sustainable farm-

ing environment.

Limitations and recommendations

While this study provides valuable insights into the inter-

play of environmental orientation, farmers' beliefs in cli-

mate change, innovativeness, and attitudes towards agricul-

tural production in Indonesia's South Kalimantan Province

within the diffusion of innovation theory, it is important

to acknowledge certain limitations that open doors for fu-

ture research endeavors. One notable limitation is that

this research primarily focuses on examining farmers' at-
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titudes regarding climate change and its impact on agri-

cultural production, without directly assessing the actual

adoption rates of sustainable farming production. To ad-

dress this gap, future research could delve into the practical

implementation of these attitudes by farmers and investi-

gate the factors in􀅫luencing their decision to adopt or resist

such production. Furthermore, this study suggests the need

for longitudinal investigations into the decision-making be-

haviors of farmers and the array of factors that may in-

􀅫luence their attitudes toward agricultural production over

time. Longitudinal studies can provide valuable insights

into the dynamics of agricultural production, environmen-

tal consciousness, and climate change beliefs among farm-

ers, allowing for a more comprehensive understanding of

how these factors evolve and interact over extended pe-

riods. Additionally, research endeavors could explore the

in􀅫luence of external factors, such as government policies,

market dynamics, and climate variability, on farmers' evolv-

ing attitudes and behaviors related to agricultural produc-

tion. By addressing these limitations and pursuing future

research along these lines, we can enhance our understand-

ing of sustainable agriculture in the context of evolving en-

vironmental and climatic challenges.

Furthermore, the data used in this study was gathered

solely from farmers in the South Kalimantan Province of

Indonesia. Future studies should take into account cross-

regional or cross-cultural studies that look at how these as-

sociations develop in different agricultural contexts to im-

prove the application of these 􀅫indings. Studies that draw

comparisons between various nations or areas help clar-

ify whether these connections are context-speci􀅫ic or uni-

versal. Furthermore, future research could go deeper into

themechanisms and elements impacting the dissemination

process, even though the attitude toward agriculture pro-

duction is examined in this study using the diffusion of in-

novation theory. To encourage attitude toward farming pro-

duction, policymakers and practitionersmight bene􀅫it from

looking into the function of extension services, government

regulations, and peer networks in the context of South Kali-

mantan Province or other agricultural regions.

Conclusion

This study emphasizes how important environmental ori-

entation, farmers' attitudes, innovativeness, and ideas

about climate change are to agricultural productivity. It is

clear that larger farms, with access to more sophisticated

technologies, are frequently in a better position to investi-

gate and implement new technologies Andati et al. (2022).

However, it is crucial to take note of the claim made by

Benhabib et al. (2021) that larger farms can put short-term

pro􀅫it ahead of long-term investments. Consequently, the

study emphasizes how a farmer's attitude towards agricul-

tural productivity is greatly in􀅫luenced by their environ-

mental orientation. It is urged that future studies look into

these processes more empirically. This study also empha-

sizes the need for prudence when creating tools to gauge

farmers' perceptions of agricultural output. To guarantee a

thorough evaluation of these views in subsequent research,

researchers should take great care in developing legitimate

and trustworthy instruments. It will be feasible to con-

tribute to this body of knowledge as more study is done by

incorporating more participants with various backgrounds

and viewpoints. Given themyriad and serious environmen-

tal effects of contemporary agriculture, farmers who farm

sustainably must maintain their level of output and inspire

other farmers' attitudes toward agricultural production. By

recognizing the pivotal role of environmental orientation,

climate change beliefs, and innovativeness, stakeholders

can work together to create a more sustainable and envi-

ronmentally conscious agricultural landscape. This study

provides a valuable step towards more informed and effec-

tive approaches in the pursuit of sustainable agriculture in

this region and beyond.
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