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Abstract
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Background/Problem: The adoption of solar technology by young
smart farmers (YSFs) in Thailand remains under-researched, despite
its potential benefits for sustainable agriculture.

Objective/Purpose: This study aims to identify and analyze the
factors influencing the adoption behavior of solar technology among
YSFs in the upper northern region of Thailand.

Design and Methodology: Using a survey methodology, data were
collected from 300 YSFs and analyzed using statistical tools and
binary logistic regression to determine significant predictors of
technology adoption.

Results: The findings reveal seven critical determinants of solar
technology adoption: duration of YSF membership (B = .59, p = .01),
agricultural experience (p = .47, p = .03), loan repayment frequency
(B = .71, p < .01), land ownership (B = 1.03, p < .001), perceived
benefits of solar energy ( =2.57, p <.001), awareness of solar energy
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solar energy (B =-.81, p =.01).

Conclusion and Implications: The study concludes that targeted
educational programs in agricultural practices and financial
management, coupled with interventions to address perceived barriers
and risks, are essential to enhance the adoption of solar technology
among YSFs. These findings provide valuable insights for
policymakers, educators, and industry stakeholders in developing
strategies to promote sustainable energy practices in agriculture, thus
contributing to environmental sustainability and technological
progress within the sector.

The intersection of global energy dynamics and sustainable agricultural practices (Bathaei &
Streimikiené, 2023) marks a critical area of investigation within the behavioral sciences, particularly
through the lens of renewable energy adoption among agricultural stakeholders (Magbool et al., 2020). This
study situates itself within the interdisciplinary fields of environmental and agricultural behavioral science
by examining the factors influencing solar energy adoption among farmers in Thailand, leveraging the
theory of planned behavior (TPB) (Ajzen, 1991) as its theoretical foundation. Thailand, with its abundant
solar radiation and governmental incentives towards renewable energy (Aroonsrimorakot et al., 2020;
DEDE, 2020), serves as an ideal case study for this exploration. Recent advancements in solar technology
adoption within the agricultural sector indicate a positive trajectory, yet the underlying behavioral
mechanisms remain underexplored. By integrating the TPB, this study aims to elucidate the motivational
factors, attitudes and perceived behavioral controls that influence the decision-making process of these
farmers. This research uses the attitude measurement method from previous research of Huijts et al. (2012)
to know the level of attitude of farmers, where a good attitude is one of the factors that increase the
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opportunity to accept innovations together with other basic factors in the context of farmers being included
as elements in this research (Moerkerken et al., 2023). The research further seeks to bridge the theoretical
gap by identifying specific behavioral factors and dimensions that drive the adoption of solar energy, thus
contributing original insights to the field of behavioral science.

Given the burgeoning interest in renewable energy technologies and their potential to revolutionize
the agricultural sector, this research delves into the behavioral determinants of solar technology adoption
in agriculture focusing on the YSFs in Thailand has yet to comprehensively examine the acceptance
behavior characterizing this demographic. This nascent generation of agriculturists holds the potential to
serve as an exemplary model and a pertinent educational benchmark for the broader farming community in
forthcoming periods. By focusing on these pivotal areas, the study significantly contributes to the field of
behavioral science. It offers pragmatic insights that could augment the uptake of renewable energy
technologies among those engaged in farming, thereby aligning with, and promoting the objectives
encapsulated in the United Nation’s sustainable development goal seven (United Nations, 2022). This goal
advocates for the acceleration of global access to affordable, reliable, sustainable, and modern energy
services (Walesiak & Dehnel, 2024)

Furthermore, comprehending and fostering the uptake of solar energy within the agricultural sector
is imperative for a multitude of reasons. Primarily, this realization came to light a decade prior the shift
towards renewable energy sources, such as solar power, is vital for the amelioration of climate change
impacts, notably the reduction of greenhouse gas emissions and environmental degradation (Lyster, 2014).
Analyzing the factors influencing the adoption of solar technology enables the identification of
impediments and incentives that shape farmers' decisions to incorporate renewable energy solutions into
their agricultural practices. This facilitates a tailored transition towards a sustainable energy paradigm
within the realm of agriculture. Moreover, the endorsement of solar technology adoption can yield
considerable economic advantages for the farming community (Wang et al., 2023). Implementation of solar
energy systems has the potential to diminish operational energy expenses, augment energy self-sufficiency,
and expand income sources, for instance, through the sale of surplus energy to the power grid (Dhonde et
al., 2022). A thorough understanding of the determinants that either promote or deter the acceptance of
solar technology can guide the formulation of targeted policies and support mechanisms that assist farmers
in capitalizing on these economic prospects, thereby bolstering the fiscal robustness of the agrarian industry.

The investigation into solar technology adoption among agricultural communities is crucial for
advancing rural development and social equality. Accessible and reliable energy resources are essential for
agricultural efficiency, food security, and the sustenance of rural communities, yet many areas, particularly
in developing nations, lack central electrical infrastructure (Ayana & Degaga, 2022). Research reveals a
significant gap in understanding the socio-economic and educational dynamics influencing YSFs in
Thailand. Studies typically overlook the interplay of educational backgrounds, financial behaviors, and
attitudes towards solar energy, which critically shapes YSFs' decision-making processes. This oversight
limits the potential for improving agricultural efficiency and rural development. By studying how farmers
adopt and utilize solar energy, researchers can devise strategies to overcome energy accessibility
challenges, strengthen rural societies, and foster inclusive growth, essential for reducing poverty and
improving rural living standards. The purpose of this research was to analyze the drivers and barriers to
solar technology adoption among YSFs and tailor interventions that promote a sustainable and resilient
agricultural energy system, contributing to broader sustainable development goals.

Literature Review
The adoption of solar technology in agriculture represents a critical junction at which sustainable

energy meets food production, aiming to enhance both efficiency and environmental stewardship. This
literature review explores the behavioral determinants influencing solar technology adoption among young
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smart farmers in the upper northern region of Thailand, integrating insights from farmers' attitudes towards
technology according to the model from factors influencing sustainable energy technology acceptance by
Huijts et al. (2012) which is part of the theory of planned behavior (TPB) are adopted as the framework of
the study.

Solar Energy in Agriculture

Utilization of solar energy is a significant innovation in agriculture (Tariq et al., 2021). Evaluating
farmers' attitudes toward new agricultural technologies is crucial. It influences technology adoption and
supports sustainable, eco-friendly farming practices (Gorjian et al., 2022). This evaluation is critical, as it
not only highlights the perceived benefits and cost implications but also emphasizes the necessity of
supporting infrastructure as pivotal factors influencing the decision to adopt solar technology. Furthermore,
understanding these attitudes, both before and after the introduction of technological innovations, is vital
for devising strategies that promote technology acceptance. This can enable the tailoring of technological
advancements to meet the unique needs of specific farmer groups (Mohr & Kiihl, 2021). In this context,
this study seeks to provide a comprehensive analysis of the factors that influence farmers' decisions to adopt
solar technologies, examining the role of educational interventions and policy incentives in facilitating this
transition. By integrating empirical data and theoretical frameworks, the research aims to contribute to the
broader discourse on technology adoption in agriculture, offering insights that could inform both practice
and policy.

Theory of Planned Behavior (TPB) and Technology Adoption

The TPB provides a robust framework for analyzing the behavioral intentions behind the adoption of
solar technology among farmers. It suggests that an individual's behavior is directly influenced by their
intention to perform the behavior, which is in turn influenced by their attitude towards the behavior,
subjective norms, and perceived behavioral control (Ajzen, 1991). In the context of promoting agriculture,
it is advisable to focus specifically on the attitude component of the theory of planned behavior for applied
studies and explanations. This approach allows for a targeted analysis of how farmers' attitudes toward
innovations influence their decision-making and adoption behaviors (Gorton et al., 2008), these
components translate to the farmers' attitudes towards solar technology, the influence of social norms and
peer behaviors, and the perceived ease or difficulty of adopting such technologies. Previous studies have
applied the TPB to understand the determinants of technology adoption in agriculture, highlighting its
utility in identifying key psychological factors that motivate or deter adoption behaviors.

Young Smart Farmers

The concept of young smart farmers (YSFs) encapsulates a new generation of agriculturists who are
technologically adept, open to innovation, and committed to integrating sustainable practices into their
farming operations (Jansuwan & Zander, 2021). The YSF initiative, meticulously designed to enhance the
agricultural business acumen of young farmers, follows a developmental methodology grounded in a
farmer-centric (bottom-up) paradigm. This approach highlights the critical role of farmers in driving their
own development, emphasizing the importance of knowledge dissemination and the creation of strong
networks within the agricultural community as key avenues for advancement.

Since its inception in 2014, the program has been systematically implemented annually across all
provinces by the department of agricultural extension in Thailand (Jansuwan & Zander, 2021). These
individuals play a crucial role in the adoption of solar technology in agriculture, bridging traditional
agricultural knowledge with modern technological advancements. Their attitudes and behaviors towards
solar energy are shaped by various factors (Huijts et al., 2012)., including perceived benefits, perception of
problems, outcome efficacy, perceived risks, and perceived opportunities, as identified in the literature.

In summary, the literature indicates that the adoption of solar technology in agriculture is influenced
by a complex interplay of psychological, social, and economic factors. By leveraging the TPB and focusing
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on the attitude towards of YSFs, which factors may enhance the probability of adopting solar energy
technology to uncover the nuanced determinants of solar technology adoption in the upper northern region
of Thailand. Understanding these determinants is crucial for developing targeted strategies that promote
the widespread adoption of solar energy in agriculture, contributing to the sustainability and productivity
of the agricultural sector.

Research Objectives
This study examined the factors influencing the adoption behavior of solar technology among young
smart farmers in the upper northern region of Thailand.

Selection of Research Variables

The researcher conducted a comprehensive review of relevant literature to identify key variables
influencing the study. Table 1 presents the selected variables, strategically designed to capture a
comprehensive range of factors influencing technology uptake. Age (X1) and education level (X2) are
foundational demographic factors correlating with technology adoption, reflecting generational differences
and cognitive openness. Membership duration in YSF (X3) and agricultural experience (X4) gauge
community engagement and practical knowledge, influencing technology adoption. Household members (X5)
and agricultural labor (X6) provide insights into labor dynamics affecting decision-making processes in farming
operations. Financial variables, such as income from agriculture (X7), income outside of agriculture (X8), and
loan repayment frequency (X9), reflect economic stability and investment capacity. Land ownership, both
owned (X10) and rented (X11), affects the potential for installing solar infrastructure. Attitudinal factors like
attitude towards perceived benefits (X12), problems perception (X13), outcome efficacy (X14), perceived
risks (X15), and perceived opportunity (X16) shape behavioral intentions towards solar technology
adoption. Collectively, these variables provide a holistic understanding of the drivers and barriers affecting
solar technology adoption among young smart farmers in the upper northern region of Thailand.

Table 1
Summary of The Independent and Dependent Variables
Variable Description Unit Measurement Source
Y 1 = Farmers using solar energy 0,1
_ technology, Dummy (Rusliyadi et al., 2021)
0 = Farmers not using solar energy
technology
X Age Years Ratio scale (Pathak et al., 2019)
Xs Education level Years Ratio scale (Grani¢, 2022)
X3 Membership duration in YSF Years Ratio scale (DrishtilAS, 2022)
X4 Agricultural experience Years Ratio scale (Abnousi et al., 2020)
Xs Household members Number of Ratio scale
people
X6 Agricultural labor Number of Ratio scale (Pathak et al., 2019)
people
X5 Income from agriculture Thai Baht Ratio scale (W, 2022)
X3 Income outside of agriculture Thai Baht Ratio scale ’
Xo Loan repayment frequency Times/Year Ratio scale (Kiros, 2023)
Xio Own agricultural land area 1,600 Sqm. Ratio scale
Xi1 Rented agricultural land area 1,600 Sqm. Ratio scale (Pathak et al., 2019)
X2 Attitude towards Perceived Benefits ~ Average score  Interval scale
X3 Attitude towards Problems Average score  Interval scale
Perception
Xi4 Attitude towards Outcome Efficacy Average score  Interval scale (Huijts et al., 2012)
Xis Attitude towards Perceived Risks Average score  Interval scale
X6 Attitude towards Perceived Average score  Interval scale
Opportunity
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Conceptual Framework
The researcher developed a conceptual framework to delineate the scope of this research, as illustrated
in Figure 1.

Figure 1
Conceptual Diagram of The Model for Predicting the Factors Influencing the Adoption of Solar Energy.
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Note. The left block contains all the independent factors, and the right block contains the dependent factors. In this
study, the dependent variable Y indicates farmers' adoption of solar energy technology, where 1 signifies utilization
and 0 non-utilization. This binary classification aids in distinguishing adopters from non-adopters, streamlining the
analysis of factors influencing solar technology adoption in agriculture.

Method

Sample

Thailand is divided into 77 provinces, each with its own unique demographic and geographic
characteristics. This research specifically targeted the upper northern region of Thailand, selecting eight
provinces: Chiang Mai, Chiang Rai, Phrae, Nan, Phayao, Mae Hong Son, Lamphun, and Lampang. These
provinces were chosen due to their active participation in the YSFs project, a factor that enhances the
relevance of studying agricultural innovation adoption among farmers there.
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The research focused on farmers who had previously participated in the young smart farmers (Y SFs)
project in the upper northern region of Thailand, encompassing eight provinces. The total population
considered for this study included 1,193 registered individuals actively engaged in the training programs
conducted by the department of agricultural promotion and development, Thailand, in 2019 (NDOAE,
2019). The sample comprised young agriculturists from the upper northern region who are involved in the
YSF Project, which is supported by the department of agricultural extension under the ministry of
agriculture and cooperatives. The ongoing participation of young farmers in annual training sessions
illustrates their receptivity to governmental promotional efforts. This sampling framework, therefore,
provides a basis for generalizing the findings to the broader demographic of the YSFs in Thailand, offering
representative insights into the adoption of agricultural innovations across the nation.

The researcher formulated a sampling frame and determined the sample size using Taro Yamane’s
method (Yamane, 1973) at a 95% confidence level, with a maximum permissible margin of error set at 5%.
Consequently, the sample size of YSFs in the upper northern region comprised 300 subjects. Utilizing a
stratified sampling method, the researcher determined the proportion of samples in various provinces as
detailed in Table 2. Subsequently, the study employed a simple random sampling technique, employing a
lottery draw method without replacement, to achieve the desired number of participants across the
provinces in the upper northern region.

Table 2
Number of Young Smart Farmers in the Upper Northern Region by Stratified Sampling.
Provinces Population (N) Sample (n)
Chiang Mai 229 58
Chiang Rai 213 54
Phrae 164 41
Nan 154 39
Phayao 45 11
Mae Hong Son 98 25
Lamphun 169 42
Lampang 121 30
Total 1,193 300
Data Collection

The sample included 300 Y SFs participants, proportionally distributed across these provinces based
on the total number of registered individuals actively engaged in the project. This selection allows for a
focused investigation of agricultural practices within a significant subset of Thailand's agricultural
community.

Research Instrument

A quantitative research instrument was designed to systematically collect, analyze, and interpret data
to identify patterns and relationships (Creswell, 2012). Developed by the researcher, this structured
questionnaire consists of two sections:

1) Basic information and context: This section collects data on the farmers' utilization of solar energy

technology in agriculture. It categorizes responses as 'l' for use and '0' for non-use, enabling a
straightforward analysis of adoption rates.
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2) Attitudes towards solar energy: This part assesses farmer attitudes using a 5-point Likert scale. it
measures variables including perceived benefits, perception of problems, outcome efficacy, perceived risks,
and perceived opportunity, which are crucial in understanding the motivational factors influencing
technology adoption (Huijts et al., 2012).

The researcher selected variables from related studies, and the reliability of the questionnaire was
assessed following a review by the committee and an advisor. Subsequently, the questionnaire underwent
a pilot test with a group of 30 farmers whose characteristics mirrored those of the sample group. This
reliability analysis centered on questions that pertained to factors influencing the acceptance of solar energy
technology in agriculture by YSFs in the upper northern region of Thailand. The reliability was determined
using the Cronbach’s alpha coefficient formula, yielding a reliability coefficient of .91.

Data Analysis

In this study, data gathered from questionnaires and interviews are analyzed using the Statistical
Package for the Social Sciences (SPSS for Windows). The primary analytical method employed is Binary
Logistic Regression Analysis, which is well-suited for examining binary outcomes, such as a farmer’s
decision to either adopt or reject solar energy technology. This method models binary dependent
variables—adoption versus non-adoption—based on multiple independent variables. These variables
include attitudes.

Binary logistic regression is utilized to determine the likelihood of the dependent variable, which in
this context is the adoption of solar technology by farmers, where '1' indicates adoption and '0' non-
adoption. The model assesses the influence of sixteen independent variables pertinent to YSFs on the

probability of technology adoption. The regression formula applied is Log (ﬁ) = Bot+P1X1+P2Xo+...+PnXn,

(Sreejesh et al., 2014). where "Log" represents the natural logarithm, "p" the probability of adopting the
technology, "(%) " the odds ratio, Bo the model’s intercept, and B1 through Bn the coefficients for variables

such as age, level of education, duration of membership in YSF, experience in agriculture, number of
household members, agricultural labor force, income from agricultural and non-agricultural sources, area
of owned and leased agricultural land, frequency of loan repayments, and attitudes towards perceived
benefits, problems, outcome efficacy, risks, and opportunities. Each variable elucidates different aspects
that influence the farmers’ decisions, thereby creating an exhaustive model of behavioral intention and
actual adoption.

Results

General Information of Farmers

As can be seen from Table 3, The analysis of educational qualifications, agricultural education, and
loan repayment statuses among 300 farmers reveals significant insights into their utilization of solar energy.
Approximately 60.67% of the farmers hold bachelor's degrees, and there is a varied degree of solar energy
adoption across different educational levels. Notably, those with agricultural education show a higher
inclination towards solar energy adoption, at 84%. Furthermore, a greater percentage of solar energy users
are found to have annual loan repayments compared to non-users. This observation suggests a nuanced
relationship between financial obligations and the adoption of sustainable technologies. These findings
indicate that educational background and financial status are critical factors in the decision-making process
for adopting solar energy. This complex interplay warrants further investigation to understand the
underlying motivations and barriers within this demographic, highlighting the need for tailored approaches
in promoting sustainable technologies.
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Table 3
Personal Data of YSF (Interval Scale)
Do not utilize. Utilize solar energy. Total
Personal Data solar energy (n = 169) (n=131) (n=300)
Samples Percentage Samples Percentage Samples Percentage
Education
High school 17 10.05 16 12.21 33 11.00
Diploma 19 11.25 30 22.90 49 16.33
Bachelor's Degree 109 64.50 73 55.73 182 60.67
Postgraduate degree 24 14.20 12 9.16 36 12.00
Educational Qualification
Graduated in Agriculture 147 86.98 105 80.15 252 84.00
Did not graduate in 22 13.02 26 19.85 48 16.00
Agriculture
Loan Repayment Status
Repayable every year 63 37.27 65 49.61 128 42.66
Repayable some years 53 31.36 30 22.90 83 27.67
Not repayable 8 4.74 10 7.64 18 6.00
Not borrowing 45 26.63 26 19.85 71 23.67

In this study of 300 YSFs, a descriptive analysis reveals that the mean age is 37.77 years, with solar
energy users being slightly older on average (38.43 years) compared to non-users (37.25 years). Users of
solar energy also tend to have marginally longer tenures in the YSFs program, averaging 2.84 years
compared to 2.67 years for non-users, and possess more agricultural experience (8.18 years versus 7.28
years). Economically, solar energy users report lower average incomes from both agricultural operations
(4,850 USD) and non-agricultural work (4,674 USD) compared to non-users, who earn 5,489 USD and
4,907 USD, respectively. Additionally, solar energy users typically own more agricultural land, averaging
14.87 Rai, but lease less land (2.38 Rai) compared to non-users, who lease an average of 8.09 Rai. These
findings paint a nuanced socioeconomic profile of farmers engaged in solar energy, highlighting key
differences in age, experience, economic status, and land tenure between users and non-users of solar
technology. Table 4 shows the personal data of YSFs.

Table 4
Personal Data of YSFs (Ratio Scale)
Do not utilize. Utilize solar energy. Total
Personal Data solar energy (n=169) (n=131) (n=300)
M SD M SD M SD
- Age (years) 37.25 5.52 38.43 6.75 37.77 6.11
- Become a member of
2.67 1.47 2.84 1.67 2.75 1.56

YSF (years)

- Agricultural Experience 7.28 4.67 8.18 5.64 7.67 5.13
(years)

- Income in the Agricultural 5 40904 §18250  4,850.80 4907.65  5,209.09 6.942.36
Sector (USD per year)

- Income outside the
Agricultural Sector 4,907.85 8,546.88 4,674.79 13,563.64 4,805.30 11,003.67
(USD per year)

- Own Agricultural Land 9.15 12.89 14.87 10.87 11.64 12.36
Area (Rai)

- Leased Agricultural Land 8.09 27.33 238 7.67 5.60 21.29
Area (Rai)

Note. * 1 Rai = 1,600 Square meters
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Attitudes of Young Smart Farmers Towards Solar Energy Technology

The analysis of attitudes among young smart farmers toward solar energy technology reveals distinct
differences between users and non-users. Users recognize more benefits of solar energy, expressing
stronger agreement (M = 4.60, SD = .34) compared to non-users (M =4.21, SD = .47). Additionally, while
users are more aware of the problems associated with solar energy, they remain optimistic (M = 4.12,
SD = .47); in contrast, non-users exhibit lower problem perception (M = 3.88, SD = .35). Users also show
greater belief in their effectiveness in utilizing solar energy (M = 4.67, SD = .41), versus non-users
(M=4.38,SD =.61). Interestingly, both groups share the same average score for perceived risks (M =3.51),
though with greater variation among users (SD = .90) compared to non-users (SD = .60). Lastly, users tend
to see more opportunities in solar energy (M = 4, SD = .68) as opposed to non-users (M = 3.86, SD = .57).
These findings illustrate a complex interplay of benefits, risks, and opportunities, highlighting the influence
of user experience and optimism on the adoption of solar technology.

The analysis indicates that both groups acknowledge the benefits of solar energy, with users
demonstrating a more pronounced consensus on its advantages. This distinction is further evident in users'
increased awareness of the problems associated with solar energy; however, they maintain a more
optimistic outlook on its efficacy and potential opportunities compared to non-users. Interestingly, the
perception of risks associated with solar energy shows no significant differences between the two groups,
indicating a shared understanding of potential challenges.

Factors Influencing the Acceptance of Solar Energy Technology

As can be seen from Table 5, Testing independent variables that affect dependent variables. The
logistic regression analysis revealed that seven out of sixteen independent variables significantly impact
the acceptance of solar energy technology for agricultural use among Y SFs at the .05 and .01 significance
levels. The significant showed in duration of membership in YSF, experience in agriculture, loan
repayment, own agricultural land, attitude towards perceived benefits, attitude towards problems perception
and attitude towards perceived risks. The Exp (B) value indicates the change in the odds of the outcome
occurring (in this case, the acceptance of solar energy technology) for a one-unit increase in the predictor
variable, holding all other variables constant. The details of are discussed as follows.

1) Duration of membership in YSF: The odds of the event or decision being studied increase by 1.81
times with each additional unit of time spent as a member in YSF. This indicates a positive relationship
between the length of membership and the likelihood of the outcome.

2) Experience in agriculture: For each unit increase in agricultural experience, the likelihood of the
outcome increases by 1.61 times, suggesting that more experience in agriculture encourages the decision
or even the model is predicting.

3) Loan repayment: The ability or the commitment to repay a loan more than doubles the likelihood
of the outcome, with an odds ratio of 2.03. This shows a strong positive influence of loan repayment on the
outcome.

4) Own agricultural land: Having ownership of agricultural land increases the odds of the outcome
by 2.82 times, indicating a robust positive association between land ownership and the likelihood of the
outcome.

5) Attitude towards perceived benefits: A positive attitude towards perceived benefits dramatically
increases the odds of the outcome by 13.14 times, highlighting a very strong influence of this attitude on
the decision or event.

6) Attitude towards problems perception: Individuals who have a higher perception of problems are
9.02 times more likely to experience the outcome, showing a significant positive relationship between
problem perception and the outcome.

7) Attitude towards perceived risks: A negative attitude towards perceived risks decreases the odds
of the outcome by a factor of .44, implying that risk aversion has a discouraging effect on the likelihood of
the outcome.

TJBS 2024, 19(2): 59-74 167



Adoption Behavior of Solar Technology among Thai Farmers

It is important to note that the odds ratios (Exp(B)) are multiplicative factors for the odds of the
outcome, not the percentage changes. An odds ratio greater than 1 indicates an increase in the odds of the
outcome with each unit increase in the predictor, while an odds ratio less than 1 indicates a decrease. A
linear model can be constructed to forecast the probability as follows:

Logit(y) = -20.38 + .31(X1) - .12(X2) + .59(X3) + .48(X4) - .18(X5) - .64(Xs) + .23(X7) - .08(Xs) +
T1(Xo) + 1.04(Xi0) + .31(X11) + 2.58(X12) + 2.20(X13) + .21(X14) - .82(X15) - .32(X16)

Based on the aforementioned model, the likelihood of young smart farmers adopting solar energy
ex
1+e*

technology can be predicted as: P (Accepting Technology) =

Where X =-20.38 + .31(X1) - .12(X2) + .59(X3) + .48(X4) - .18(X5s) - .64(Xs) + .23(X7) - .08(Xs) +
71(Xo) + 1.04(X10) + 31(X11) + 2.58(X12) + 2.20(X13) + .21(X14) - .82(Xi15) - .32(X16)

Should the probability (P) of accepting the technology be less than or equal to .05, it is anticipated
that the agricultural solar energy technology will not be embraced.

Conversely, if the probability (P) of accepting the technology is greater than or equal to .05, it is
anticipated that the agricultural solar energy technology will be adopted.

Table 5
Testing Independent Variables that Affect Dependent Variables

Logistic regression analysis model.

Independent variables in forecasting.

B SE Wald df Sig. Exp (B)
1. Age 31 17 3.21 1 .07 1.36
2. Level of Education -.12 A1 1.18 1 .28 .89
3. Duration of Membership in YSF .59 23 6.57 1 010%** 1.81
4. Experience in Agriculture 48 23 4.25 1 .039%* 1.61
5. Household Members -.18 .26 47 1 49 .84
6. Agricultural Labor -.64 33 3.65 1 .06 .53
7. Income from Agriculture 23 .16 2.15 1 .14 1.26
8. Non-Agricultural Income -.08 A5 31 1 .58 .92
9. Loan Repayment 1 26 7.62 1 .006%* 2.03
10. Own Agricultural Land 1.04 21 24.38 1 .000%*** 2.82
11. Leased Agricultural Land 31 24 1.72 1 .19 1.36
12. Attitude towards Perceived 2.58 .60 18.59 1 .000%*** 13.14
Benefits
13. Attitude towards Problems 2.20 .68 10.58 1 00 *** 9.02
Perception
14. Attitude towards Outcome 21 41 27 1 .61 1.23
Efficacy
15. Attitude towards Perceived Risks -.82 33 5.99 1 .014%* 44
16. Attitude towards Perceived -.32 .29 1.20 1 27 73
Opportunity

Constant -20.38 3.74 29.64 1 .000%** .00

Note. *p < .05, **p < .01, *** p <.001. Hosmer and Lemeshow test: Chi-square = 51.72, df = 8, Sig. (P-value) =
.13 (Hosmer & Lemeshow, 2000). Omnibus Tests of Model Coefficients: Chi-square = 117.72, Sig. = .000 (Cohen
et al., 2003). Model Summary: -2 Log likelihood = 293.34a, Cox & Snell R Square = .33, Nagelkerke R Square =
0.44 (Nagelkerke, 1991).
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Discussion

This research investigated the critical factors influencing the adoption of solar energy among young
smart farmers (Y SFs) in the upper northern region of Thailand. The study examined the complex interplay
between educational backgrounds, financial behaviors, and attitudes towards solar energy, and how these
factors collectively influence the decision to adopt solar technologies. Utilizing a survey research
methodology with a sample of 300 YSFs, the data was analyzed using statistical tools and binary logistic
regression analysis. The results revealed that seven independent variables significantly impact the adoption
of solar technology among these farmers.

The duration of membership in YSF program significantly impacts the adoption of solar energy
technology, with each additional year of membership increasing the odds of adoption by 1.81 times. This
suggests that prolonged engagement in the YSF program fosters a favorable environment for accepting
innovative practices, likely due to enhanced communal learning and the development of robust social
networks within the agricultural community. This finding corresponds with Chikouche et al. (2018), who
highlight the role of communal learning and social networks in the diffusion of innovative technologies and
is supported by Cui and Wang (2023), who observed that sustained interaction within farming groups boosts
technology adoption rates by facilitating knowledge exchange and reducing uncertainties about new
practices. These studies underscore the importance of social dynamics and peer influence in shaping
attitudes towards technology adoption among farmers.

Experience in agriculture suggests that each additional unit of agricultural experience increases the
likelihood of adopting solar energy technology by a factor of 1.61. This enhancement suggests that more
experienced farmers are better able to understand and appreciate the benefits of new technologies, leading
to a higher propensity to adopt solar energy. This correlation is supported by the diffusion of innovations
theory by Chen and Li (2022), which argues that individuals with more experience are likely to be early
adopters because they can effectively evaluate and integrate new technologies. Similarly, Rumjaun and
Narod (2020) note that experienced farmers accelerate the adoption process by learning not only from their
own experiences but also vicariously through the successes and failures of their peers, highlighting the
critical role of experiential knowledge in the diffusion of new technologies within agricultural communities.

The research found that the capacity or commitment to repay loans significantly influences
technology adoption, more than doubling the likelihood of accepting solar energy technology, with an odds
ratio of 2.03. This substantial impact suggests that loan repayment capability is a strong predictor of
technology acceptance, potentially because it reflects a farmer's financial stability and proactive financial
management. This correlation may be due to farmers who consistently manage their financial obligations,
such as loan repayments, being more likely to invest in and adopt new technologies, which indicates a
readiness to embrace changes that may enhance efficiency and profitability. This finding aligns with studies
conducted in other contexts, such as a study on loan repayment performance in Ethiopia, which explored
various factors affecting the ability of micro and small enterprises to repay loans (Kiros, 2023). Similarly,
research by Rasouli et al. (2023) suggests that farmers engaged with solar energy might exhibit a different
financial risk profile than typically characterized, indicating a unique intersection between financial
management practices and sustainable technology adoption.

Ownership of agricultural land: Possessing agricultural land substantially increases the likelihood of
technology adoption, with a multiplier effect of 2.82 on acceptance odds. This suggests that land ownership
not only provides the necessary space for installing solar technology but also indicates a level of economic
stability and investment capacity essential for embracing capital-intensive innovations (Sukumaran et al.,
2022). Similar findings have been observed in other countries; notably, larger farm sizes, which demand
more energy, often require significantly more land for wind or solar energy generation—up to 5 to 20 times
the initially estimated space, as seen in the United States (Harvard, 2018).
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Attitude towards perceived benefits: It was found that a positive attitude towards the perceived
benefits of solar technology dramatically increases the likelihood of its adoption, enhancing the odds by
13.14 times. This substantial influence likely stems from the decisive role that favorable perceptions of
outcomes play in shaping behavioral intentions, as posited by the theory of planned behavior (Ajzen, 1991).
This theory suggests that individuals are more inclined to engage in specific behaviors when they view the
outcomes positively. This finding is consistent with similar studies, such as those by Massresha et al.
(2021), which confirm that positive attitudes towards the benefits of technology significantly propel farmers
to embrace innovations. These studies collectively underscore the critical impact of attitudinal factors on
the decision-making process regarding technology adoption in agricultural settings.

Attitude towards problems perception: It was found that individuals who have a heightened
perception of problems are 9.02 times more likely to adopt solar technology, indicating a significant
positive relationship between problem perception and technology acceptance. This correlation may be
because individuals who recognize potential issues are more proactive in seeking and adopting innovative
solutions, which is essential in the context of new technology deployment. This finding aligns with Alam
etal. (2021), who noted that farmers aware of issues are more likely to pursue novel technologies. Similarly,
research by Qazi et al. (2019) indicates that a lack of public awareness serves as a substantial barrier to the
acceptance of renewable energy technology, suggesting that a greater awareness of problems can lead to
more informed and effective decision-making processes. These studies collectively emphasize the crucial
role of problem recognition in driving technology adoption across different contexts.

Lastly, a negative attitude towards perceived risks reduces the likelihood of technology acceptance
by a factor of 0.44, indicating that risk aversion significantly impedes the adoption of new technologies.
This may be because individuals who perceive higher risks are less likely to engage with new innovations
due to concerns over potential negative outcomes. This finding is supported by Habib and Hamadneh
(2021), who identify perceived risk as a critical barrier in the adoption process, noting that it is a major
factor in the rejection of innovations. Similarly, Spiegel et al. (2021) observed that increased perceived
risks can delay decision-making and decrease the likelihood of adopting agricultural technology. These
studies highlight the consistent role of risk perception in influencing technology acceptance across various
contexts and geographical locations.

Limitations

This study is constrained to an analysis of young smart farmers who have participated in a
government-sponsored training program. While the findings are generalizable to YSFs across Thailand,
given that the project encompasses participants nationwide, they may not extend to the broader population
of farmers who have not engaged in this specific government training. Therefore, the results should be
interpreted with caution when considering their applicability to the general farming population, which may
not share the same exposure to or benefits from such structured programs.

Implications for Behavioral Science

This research delves into the behavioral factors influencing young smart farmers' acceptance of solar
energy technology in Thailand’s upper northern region, integrating the theory of planned behavior and
Huijts et al.'s (2012) model to analyze intrinsic motivations and external influences on sustainable
technology adoption. It identifies key factors such as membership duration in the YSF program, agricultural
experience, loan repayment frequency, land ownership, perceived benefits, awareness of limitations, and
perceived risks as significant determinants of technology acceptance. These findings illuminate the
psychological, economic, and environmental aspects critical to decision-making processes and offer
behavioral scientists’ insights into fostering technology adoption. The study employs binary logistic
regression, showcasing a methodological approach for predicting technology acceptance behaviors and
providing a framework for future research across various domains. Practical guidelines proposed include
enhancing technology exposure, leveraging experience, facilitating financial access, promoting land
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utilization, communicating benefits, addressing risks, and utilizing social media for knowledge
dissemination. The new contribution of this study lies in its comprehensive analysis of how attitudes,
experiences, and external factors interrelate to influence the acceptance of innovative technologies among
YSFs. It uniquely combines empirical insights with the application of the theory of planned behavior to
predict technology adoption behaviors. Furthermore, the study extends behavioral science by providing
targeted strategies that enhance the adoption of sustainable agricultural practices, thereby supporting both
environmental sustainability and technological advancement in the farming sector. This integrative
approach not only elucidates the multifaceted determinants of technology adoption but also offers practical
guidelines for promoting sustainable development within agricultural communities.

Conclusion

This research investigates the adoption of solar technology among young smart farmers in Thailand's
upper northern region, revealing that prolonged membership in the YSFs program, agricultural experience,
financial stability, and positive attitudes towards solar technology significantly influence early adoption.
Key factors such as loan repayment capability and land ownership are vital, providing the necessary means
and space for investment in solar technology. Additionally, the study highlights the crucial role of social
engagement, experiential knowledge, and positive perceptions of solar technology's benefits in promoting
early adoption, while noting that risk aversion can impede it. Based on these findings, the research proposes
a comprehensive strategy to foster solar technology adoption, which includes educational programs to
highlight the benefits and practical use of solar energy, financial incentives such as tailored financial
products, subsidies, and grants to alleviate initial costs, and community engagement through peer learning
networks and mentorship programs. This strategy also emphasizes strategic communication to counter
misconceptions and showcase the economic, environmental, and social benefits of solar technology,
utilizing technology and social media to engage and inform the tech-savvy generation of farmers. By
addressing these educational, financial, communal, and perceptual aspects, the strategy aims to create a
conducive environment for solar technology adoption among YSFs, thereby supporting sustainable
agricultural practices and contributing to environmental sustainability and technological progress in
farming. These insights provide valuable guidance for policymakers, agricultural services, and stakeholders
in developing targeted support and intervention strategies to enhance agricultural sustainability and
efficiency in Thailand and potentially beyond.
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