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ABSTRACT

The research investigates solar energy utilization and attitudes
towards solar energy among Young Smart Farmer in eight
provinces in the upper northern region of Thailand. The
research employs a stratified random sampling method. 300 YSF
members of the Office of Agricultural Extension and
Development 6 are selected as participants through a simple
random sampling technique based on the membership list. The
findings reveal that out of the sampled farmers, 169 do not
utilize solar energy, while 131 utilize solar energy in their
agricultural practices. Most YSF possess a bachelor's degree,
with their degrees predominantly unrelated to agriculture. The
participating farmers have an average agricultural experience of
7.73 years and an average age of 37.68 years. Furthermore,
their average annual income amounts to 194,940 baht. The
investigation demonstrates that solar energy is primarily
employed for lighting and charging batteries, operating water
pumps, fans, televisions, electric drills, and angle grinders.
Additionally, the results indicate that farmers who utilize solar
energy display more favourable attitudes towards solar energy
technology than those who do not. The study identifies
numerous challenges and barriers hindering the widespread
adoption of solar technology, such as high costs, lack of
technical knowledge, concerns regarding system maintenance,
and long-term stability of solar power systems.
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1. INTRODUCTION

Renewable energy has emerged as a vital tool in meeting the
energy needs of the agricultural sector. Heightened environmental
concerns have spurred technological progress in harnessing energy
from natural resources and their accessibility for various energy
production domains, encompassing agriculture. (Hernandez-
Escobedo et al, 2022) The utilization of solar energy is
experiencing a significant global upsurge. Photovoltaic (PV)
capacity has witnessed an exponential growth of nearly 20-fold,
escalating from 39 GW (Gigawatts) in 2010 to a substantial 760 GW
by 2020. This consistent expansion in capacity has persisted
annually, with a notable increase of 139 GW compared to the
preceding year, 2019. (Vo et al., 2022) According to the 2022
survey conducted on renewable energy research, there exists a
consensus regarding the technical and economic viability of
renewable energy systems. Notably, wind and solar energy have
been identified as pivotal components within renewable energy,
holding significant potential in shaping future energy systems.
(@stergaard et al.,, 2022) The expansion of renewable energy
capacity is projected to gain momentum in the coming five years.
(iea, 2021) Following the 17 Sustainable Development Goals
(SDGs), one of the key objectives concerning energy is Goal 7:
Ensuring universal access to clean energy. Clean energy,
specifically renewable energy, presents a promising avenue to
bolster energy efficiency and foster sustainable development. By
taking into account its positive environmental impact, diminishing
reliance on fossil fuels, and promoting the availability of affordable
and accessible renewable energy alternatives, significant strides
can be taken towards attaining these objectives. (UN, 2022)

The growing adoption of solar energy in the agricultural sector is
driven by escalating energy price volatility and the increasing
demand for environmentally friendly and sustainable energy
sources. This trend of solar energy integration in agriculture has
been observed across numerous countries (Xue, 2017) The
European Green Deal on Agriculture-Photovoltaic (Agri-PV) has
been proposed as an efficient and cost-effective solution to foster
sustainable agriculture and facilitate the transition to clean energy
in Europe. Incorporating solar energy systems into farmland not

6417



Journal of Namibian Studies, 33 (2023): 6416-6438 ISSN: 2197-5523 (online)

only does it reduce land usage but also aligns with the objectives
of agricultural policies and stimulates system modernization.
Counter contributes to EU food security and resilience to climate
change and promotes the utilization of renewable energy
(SolarPowerEurope, 2020) Solar technology, in particular, stands
out as a sustainable alternative to the reliance on fossil fuels within
farming operations.

Thailand's strategic equatorial location provides abundant
sunshine throughout the year, rendering it an ideal setting for solar
energy development. The country has implemented a range of
policies to foster the utilization of renewable energy, including
solar energy. Notably, the Alternative Energy Development Plan
(AEDP) was established in 2012 to promote renewable energy
sources and reduce the nation's reliance on fossil fuels. The plan
targets achieving a 25 per cent share of renewables in the energy
mix by 2036. Moreover, the government has introduced various
incentives, such as import tariffs and tax exemptions, to encourage
the adoption of solar energy in diverse applications (AEDP, 2015)
These government policies have facilitated significant growth in
renewable energy, with an annual increase of 16.3 per cent
observed between 2012 and 2014. During this period, the use of
solar energy contributed to a decline in the proportion of crude oil
equivalent consumption, reducing from 33,000 tones to 25,000
tones (DEDE, 2018)

In agriculture, a crucial need remains to enhance the adoption
and practical implementation of renewable energy technologies. It
is imperative to tailor local energy production and utilization to
specific contexts, mainly subsistence and agricultural solar energy
(Thongchai & Parnuwat, 2021) Despite efforts invested and
support garnered in the past decade, widespread implementation
is yet to be achieved. However, integrating solar energy within
Thailand's agricultural sector presents notable challenges,
primarily in high initial costs (Chimres & Wongwises, 2016) Limited
access to financial resources significantly hinders numerous
farmers, particularly small-scale practitioners. Moreover, technical
and operational obstacles arise, such as more technical expertise
and resources required to maintain and optimize solar
photovoltaic (PV) systems (Aroonsrimorakot et al., 2020) These
challenges underscore the importance of addressing barriers and
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providing appropriate support to drive the adoption of solar
energy in agriculture.

Despite the numerous advantages of solar technology, its
acceptance and adoption among Young Smart Farmer in Thailand
still need to be improved. In response to the declining number of
youths engaging in farming, the Thai government introduced the
Young Smart Farmer (YSF) program in 2014. The YSF initiative aims
to achieve three primary outcomes: firstly, enhancing the financial
independence of participants; secondly, promoting the adoption
of innovative farming methods; and thirdly, ensuring the long-term
engagement and satisfaction of program members (Jansuwan &
Zander, 2021) This study specifically focuses on Young Smart
Farmer in the upper northern region of Thailand. These farmers
possess the potential to leverage modern agricultural technologies
and have received government training to enhance their skills,
knowledge, and access to agricultural and financial resources.
(DOAE, 2018) This study investigates solar energy utilization and
attitudes towards solar energy among Young Smart Farmers.
Moreover, to explore potential strategies for overcoming
obstacles related to adopting solar energy technology among
Young Smart Farmer in the upper northern region of Thailand.

2. LITERATURE REVIEW

Solar energy has emerged as a progressively favored alternative
for powering agricultural systems and equipment. Extensive
research has underscored the advantages offered by this
technology. Notably, a comprehensive review by Khan et al.
(Agarwal & Mustafi, 2021) elucidated that solar-powered irrigation
systems can enhance crop yields and optimize water efficiency
while mitigating greenhouse gas emissions and reducing energy
expenses. Furthermore, investigations by Khatun et al. (Zhao et al.,
2019) and Pandey et al. (da Silva et al., 2019) have demonstrated
the efficacy of solar dryers in preserving crops and minimizing
post-harvest losses. These studies collectively emphasize the
substantial benefits derived from the utilization of solar energy in
agricultural applications.

Solar power exhibits excellent potential in powering various
agricultural machinery and equipment. Ramesh et al.'s study,
highlights the effectiveness of solar-powered crop protection
devices, such as light traps, bird repellents, sprayers, lawnmowers,
and fences, in safeguarding crops from birds, weeds, and insects.
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These solar power plants offer advantages like lower operational
costs, simple designs, and no requirement for fuel (Ramesh et al.,
2022) Another study by Paul et al. demonstrates the feasibility of
utilizing solar-powered tractors for soil cultivation and
transportation, potentially reducing fuel costs and emissions
(Dong et al., 2019) Furthermore, the drawbacks of diesel pumps
for irrigation are discussed, emphasizing the clean and cost-
effective nature of solar power systems for water pumping. Solar
water pumps save on fuel costs, produce no carbon emissions, and
operate silently (Aliyu et al., 2018) DIOP, L. et al.'s research on the
technical and economic viability of solar pumping systems further
supports the cost-effectiveness of solar water pumps as an
alternative solution (DIOP, 2023) Solar energy has also been
explored for regulating temperature and humidity levels in
greenhouses and climate-controlled farming systems. Akhtar et
al.'s study reveal that solar energy can maintain optimal growing
conditions for cucumber plants, resulting in improved productivity
and quality compared to conventional greenhouses (Jing et al.,
2019) In Thailand, a research study examines the factors
influencing consumer acceptance and usage of renewable energy.
By employing the theory of planned behaviors, the study collects
data through consumer surveys in five major cities and employs
structural equation modelling (SEM) for analysis. The findings
indicate that environmental concerns, awareness of renewable
energy, and beliefs in its benefits positively influence consumers'
intention to use it. Conversely, the cost has a negative but
insignificant effect, while risk perception and trust have positive
but insignificant effects. The study suggests that promotional
campaigns promoting renewable energy usage in Thailand should
consider these influencing factors (Wall et al., 2021)

Overall, the findings indicate that solar power holds considerable
potential for enhancing the sustainability and efficiency of
agricultural production. Nonetheless, further research is required
to tackle various challenges associated with its implementation,
including high initial costs, maintenance demands, and
vulnerability to inclement weather conditions.

The Planned Behavior Theory, formulated by Icek Ajzen (Ajzen,
1991) in the late 1980s, posits that human behaviors is influenced
by three key factors: attitude, personal norm, and cognitive
behavioral control. Attitude involves the evaluation of one's
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behaviors as positive or negative. Personal norms encompass
perceived social pressures to engage or abstain from a particular
behavior. Perceived behavioral control pertains to an individual's
belief in their capability to perform a specific behaviors (Hasheem
et al, 2022) These concepts draw upon principles from
Environmental Psychology and Marketing.

Drawing on the research conducted by Huijts et al. (Huijts et al.,
2012) this paper examines the development of sustainable energy
technologies as a response to environmental and social challenges
associated with energy consumption. It highlights the crucial role
of public acceptance in ensuring the successful implementation of
these technologies. While previous studies have explored factors
influencing technology adoption, they often need a
comprehensive framework. In light of this, the present paper
proposes an integrated framework for understanding the adoption
of energy technologies, drawing on psychological theories and
empirical investigations. This framework encompasses various
elements, including attitudes, social norms, behavioral control,
perceptions, and personal norms. Perceived costs, risks, benefits,
positive and negative sentiments, trust, fairness of processes, and
equitable distribution influence these factors. The paper concludes
by discussing the applicability of this framework in explaining
individuals' willingness to support or oppose new sustainable
energy technologies. Notably, behavioral theories have found wide
application within the agricultural domain in studying farmer
behaviors across diverse contexts. (Ataei et al., 2021; Despotovié¢
et al.,, 2019; Van Hulst & Posthumus, 2016; Yang et al., 2022; Zhang
et al., 2020)

The Young Smart Farmer project, initiated by the Department of
Agriculture in Thailand, seeks to promote agricultural. The project
endeavors to enhance participants' knowledge and skills through
theoretical instruction and practical fieldwork in various domains,
including crop production, livestock management, marketing, and
business administration. The project also incorporates
technological advancements such as innovative farming practices
to equip Young Smart Farmer with the necessary tools for modern
agricultural practices. As of 2021, the project has attracted over
50,000 participants and garnered recognition from international
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organizations for its innovative approach to fostering youth
involvement in the agricultural sector. (DOAE, 2016)

3. MATERIALS AND METHODS

This research integrates the concepts of attitude theory, personal
norms, and perceived behavioural control, drawing from the work
of Icek Ajzen (Ajzen, 1991) Additionally, a framework based on
Huijts' study is employed. Furthermore, certain independent
factors derived from analogous studies conducted in different
countries are incorporated, ensuring contextual relevance and
applicability to the agricultural conditions in Thailand.

Samples

The sample for this study consists of members of the Young Smart
Farmer from eight provinces located in the upper northern region
of Thailand, namely Chiang Mai, Chiang Rai, Phrae, Nan, Phayao,
Mae Hong Son, Lamphun, and Lampang. The total number of
potential participants is 1,193 (based on data for net members in
2019) (NDOAE, 2019) The researcher employed the Taro Yamane
method (Yamane, 1973) to determine the sample size, considering
a 95% confidence level and an acceptable margin of error.
Consequently, a sample size of 300 Young Smart Farmer from the
upper northern region was determined. Using a stratified sampling
method, the researcher allocated the sample numbers across the
different provinces as follows: Chiang Mai (58 cases), Chiang Rai (54
cases), Phrae (41 cases), Nan (39 cases), Phayao (11 cases), Mae
Hong Son (25 cases), Lamphun (42 cases), and Lampang (30 cases).
The list of members of the new generation of farmers, organized
by province, is provided with a total sample size of 300 (n=300).

Research Instruments

The selection of appropriate research tools is an important aspect
often overlooked by researchers. This study's primary research tool
is a structured questionnaire consisting of closed-ended and open-
ended questions. The questionnaire was developed with three
main sections: 1) Gathering basic information on the utilization of
solar energy in agriculture among Young Smart Farmer in the
Lower Northern Thailand region 2) Assessing the respondents'
attitudes towards solar energy using a Likert scale with five levels
of agreement (Likert, 1932) 3) Identifying the obstacles
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encountered in implementing solar energy practices through open-
ended questions

In order to assess the reliability of the questionnaire, a pilot
test was conducted with a sample group of 30 respondents who
were similar to the target population. The analysis of the pilot test
data yielded a Cronbach's alpha coefficient of 0.914, indicating high
internal consistency and reliability. This coefficient demonstrates
that the questionnaire items are strongly interrelated, enhancing
confidence in the instrument's ability to measure the intended
constructs accurately.

Data Analysis

The data analysis process employed various descriptive statistics to
comprehensively describe the essential personal characteristics
and the context of solar energy technology adoption among the
new generation of farmers in agriculture. Descriptive statistics such
as percentages, frequencies, means, and minimum and maximum
values were used to summarize the data.Furthermore, the analysis
used weighted averages and standard deviations to examine the
attitudes of two distinct groups of farmers: those who do not utilize
solar energy and those who do, specifically in the agricultural
sector. The assessment of perceptions regarding solar energy
technology encompassed five aspects: 1) Perceived Benefits 2)
Problems Perception 3) Outcome Efficacy 4) Perceived Risks and 5)
Perceived Opportunity.

In addition, the study employed the independent-samples t-
test, an inferential statistical method, to compare the attitudes
among the farmer above groups. This statistical test enabled a
rigorous examination of any significant differences in attitudes
towards solar energy adoption.

A categorization approach was employed to analyze problems,
obstacles, and suggestions for using solar energy in agriculture. The
researcher grouped and categorized the responses provided by
farmers in open-ended questions, allowing for the identification of
common themes and generating guidelines for the continued
utilization of solar energy in agriculture.

4. RESULTS

4.1 General Information of Farmers
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The study revealed that out of 300 farmers, 169 from the new

generation category did not employ solar energy technology in

their agricultural practices. In comparison, 131 farmers belonged

to the group that utilized solar energy technology in agriculture.
Most Young Smart Farmer (60.67%) hold a bachelor's degree,
while a significant portion of farmers (84.00%) have not obtained a

degree specifically in agriculture.

Table 1. Personal data of YSF (qualitative data).

Personal
Data

Do not utilize.
solar energy

(n=169)

Utilize solar

energy.
(n=131)

Total
(n=300)

Sam
ples

Percen
tage

Sam
ples

Percen
tage

Sam
ples

Percen
tage

Educatio
n

High
school
Diploma
Bachelor
's
Degree
Postgrad
uate

degree

17
19
109

24

10.05
11.25
64.50

14.20

16
30
73

12

12.21
22.90
55.73

9.16

33
49
182

36

11.00
16.33
60.67

12.00

Educatio
nal
Qualific
ation
Graduat
edin
Agricult
ure

Did not
graduat
ein
agricultu
re

147

22

86.98

13.02

105

26

80.15

19.85

252

48

84.00

16.00

Table 2 presents farmers' personal information, including their

membership duration in the Young Smart Farmer project, age,

6424



Journal of Namibian Studies, 33 (2023): 6416-6438 ISSN: 2197-5523 (online)

income, and farming experience. The average membership
duration for utilize solar energy group was higher than do not
utilize solar energy group, with an overall average of 2.79 years.
Furthermore, the average age of utilize solar energy group was
higher than that of do not utilize solar energy group, with an
overall mean of 37.68 years. The median income for do not utilize
solar energy group was higher than that of utilize solar energy
group, with an overall average of 194,940.00 baht per year.
Additionally, the utilize solar energy group had a higher level of
agricultural experience than do not utilize solar energy group, with
an overall mean of 7.73 years.

Table 2. Personal data of YSF (quantitative data).

Do not utilize. Utilize solar energy. Total
Personal Data solar energy (n=169) (n=131) (n=300)

Mean X S.D. Mean X S.D. Mean X S.D.
Become a 2.75 1.463 2.84 1.677 2.79 1.558
member of YSF
(years)
Age (years) 37.06 5.723 38.48 6.770 37.68 6.232
Income 212,094.6 | 254,654.1 | 172,809.16 | 174,156.213 194,940.00 | 223,617.52
(THB per year) 7 83 9
Agricultural 7.36 4.805 8.19 5.651 7.73 5.199
Experience
(years)

4.2 Context of Solar Energy Usage

The study examined the usage patterns and purposes of solar
energy among a sample of 131 respondents, who were Young
Smart Farmer utilizing solar technology in their agricultural
practices. The respondents were categorized based on the amount
of solar energy they used, specifically as follows: over 3,000 W/h,
1,000-3,000 W/h, and low (under 1,000 W/h).

For usage exceeding 3,000 W/h, 13 respondents accounted for
9.92% of the sample. They employed off-grid systems to provide
lighting, charge batteries, and operate water pumps and power
fans. This usage was motivated by the desire to reduce costs and
ensure a reliable power supply during daytime outages. In the case
of on-grid systems connected to the Provincial Electricity
Authority, the primary purpose was to contribute to global
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warming mitigation and achieve an average 60-70 per cent
reduction in electricity bills.

In the 1,000-3,000 W/h usage range, 65 respondents
represented 49.62 per cent of the sample. Similar to the previous
category, they used off-grid systems for lighting, battery charging,
water pumps, fans, televisions, electric drills, and grinders.
Additionally, the on-grid system connected to the Provincial
Electricity Authority was deemed convenient, easy to maintain,
and self-reliant, as users could assemble and install the system
without relying on fuel. However, some respondents in this
category faced challenges due to a lack of electricity access on their
farms. These farmers used solar energy to conserve electricity,
resulting in an average reduction of 40-50 per cent in consumption
and fuel savings. Furthermore, solar energy eliminated the need
for manually cranking the tractor to generate electricity.

For usage below 1,000 W/h, 53 respondents accounted for 40.46
per cent of the sample. Their utilization of off-grid systems
primarily focused on farm lighting, mini water pumps, pathway
lights, mobile phone charging, and cooling fans in residential
spaces. This type of usage was twofold: to compensate for the lack
of electricity infrastructure reaching their farms and to leverage
clean energy sources with minimal environmental impact.
Adopting solar energy in this context gave farmers the advantage
of not having to bear monthly electricity bills.

Overall, the findings shed light on the diverse applications and
purposes of solar energy usage among Young Smart Farmer
tailored to their specific agricultural contexts. The considerations
encompassed cost-effectiveness, environmental sustainability,
and self-reliance.

6426



Journal of Namibian Studies, 33 (2023): 6416-6438 ISSN: 2197-5523 (online)

Fig. 1 Solar energy usage context

FREQUENCY

>3000 1000-3000 <1000 WATT PER HOUR

= Froquency (n=131)

Percentage (%)

4.3 Attitudes of Young Smart Farmer towards Solar Energy
Technology

Table 3 presents the mean (X) and standard deviation (S.D.) of five

attitude factors related to solar energy for two distinct groups: the

do not utilize solar energy group (n=169) and the utilize solar

energy group (n=131).

Perceived Benefits, the utilize solar energy group an average
score of 4.60, while the do not utilize solar energy group had a
mean score of 4.21. To indicate a strong agreement between both
groups of farmers regarding the perceived benefits of solar
technology.

Problems Perception, the utilize solar energy group scored an
average of 4.12, while the group did not obtain an average of 3.88.
To suggest a consensus among both groups regarding the
challenges associated with solar energy.

Outcome Efficacy, the utilize solar energy group achieved a
mean score of 4.67, whereas the do not utilize solar energy group
attained a mean score of 4.38. To indicate a strong agreement
between both groups regarding the perceived effectiveness of
solar technology.

Perceived Risks, both groups displayed similar mean values.
The average score for both utilize solar energy group and do not
utilize solar energy group was 3.51, suggesting comparable
concerns about the risks associated with solar energy.

Perceived Opportunity, the utilize solar energy group had a
mean score of 4.00, while the do not utilize solar energy group
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obtained a mean score of 3.86. To indicates that both groups of
farmers agreed to recognize opportunities in using solar energy.

The results reveal that the utilize solar energy group in agriculture
exhibited a more positive attitude across the five factors than the
do not utilize solar energy group. Specifically, the attitudes
regarding problem perception and the effectiveness of results
differed significantly and negatively between the two groups (p <
.001). Similarly, the attitudes towards perceived risk and
opportunity recognition also showed negative differences;
however, only the difference in attitudes towards opportunity
recognition was statistically significant (p <.05).

These findings suggest that the utilize solar energy group holds a
more positive attitude towards solar energy than the do not utilize
solar energy group, as evidenced by higher average scores across
all five attitude factors.

Table 3. Attitudes of Young Smart Farmer towards Solar Energy

Technology
Do not .
. Utilize solar

. utilize. .
Attitude of energy. Sig (2-

solar energy t )
YSF (n=131) tailed)
(n=169)
X |S.D. X |S.D.
Perceived -

i 4.21 | 0.465 | 4.60 | 0.339 .000
Benefits 8.355%*
Problems -

. 3.88 | 0.352 | 4.12 | 0.473 .000
Perception 4.680*
Outcome -

} 4.38 | 0.606 | 4.67 | 0.412 .000
Efficacy 4.849*
Perceived

. 3.51 | 0.598 | 3.51 | 0.891 | -.033 .974
Risks
Perceived -
. 3.86 | 0.565 | 4.00 | 0.677 .046
Opportunity 2.008*

* Means Statistically Significance at The Level Of 0.05;

Note of attitude levels: 4.21-5.00 means strongly agree; 3.41-4.20
means agree; 2.61-3.40 means unsure; 1.81-2.60 means disagree;
and 1.00—1.80 means strongly disagree.
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4.4 Challenges of Using Solar Energy for Agriculture
Using solar energy for agricultural purposes presents several
challenges and obstacles for Young Smart Farmers. These include:

1. High initial installation costs: Farmers face significant
expenses when installing solar energy systems, compounded by
increasing labour costs for private companies.

2. Installation costs affected by distance: Agricultural regions
far from urban centres experience higher installation costs due to
logistical factors, such as transportation and accessibility.
Consequently, overall installation expenses are elevated in these
areas.

3. Limited access to solar cell products and equipment: Some
regions need more convenient access to essential solar cell
products and equipment, necessitating reliance on third-party
alternatives to acquire the necessary resources.

In addition, inadequate e-literacy among farmers poses
challenges in effectively utilizing solar energy for agricultural
purposes. The farmers' limited understanding of electronics and
lack of expertise in operating and maintaining equipment hinder
their ability to optimize solar energy usage. Consequently, external
electronics technicians are often required for maintenance and
support.

Furthermore, malfunctioning electrical systems in agricultural
areas restrict solar energy usage to off-grid system applications
only, limiting the potential benefits of solar technology.

Lastly, uncertainties arising from seasonal changes, sun angles,
and the need for frequent repositioning present challenges in
achieving optimal exposure for fixed solar installations in the
future.

Addressing these challenges will be crucial in facilitating the
widespread and effective adoption of solar energy technology in
agriculture by Young Smart Farmers.

Fig. 2 Challenges of Using Solar Energy for Agriculture
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NUMBER OF ANSWERS (TIMES)

5. DISCUSSION
This study aimed to investigate the utilization of solar energy
technology in agriculture among Young Smart Farmer in Thailand.
The study aimed to gather general information about the farmers,
explore the context of solar energy usage in agriculture, examine
attitudes towards solar technology, and identify the challenges and
obstacles associated with its adoption. Similar studies with
comparable objectives have been conducted previously (lzam et
al., 2022; Yaseen et al., 2023) This study contributes by providing
valuable insights into the application of solar energy technology in
agriculture, shedding light on its potential benefits and challenges.
The usage context of solar power among Young Smart Farmer
reveals that the off-grid system (Simpson et al., 2021) is the most
prevalent method for various purposes, such as lighting, battery
charging, water pumps, fans, televisions, electric drills, and angle
grinders. This finding aligns with research conducted in other
countries (Sunny et al., 2022) On the other hand, adopting the on-
grid system, which is connected to the Provincial Electricity
Authority, mitigates global warming (Elahi et al., 2022) and reduces
electricity expenses. Moreover, solar energy usage enables farmers
to save on electricity and fuel costs (Gorjian et al.,, 2021) By
incorporating solar energy into their agricultural practices, farmers
can enhance sustainability (Gorjian et al., 2021) and contribute to
environmental preservation by preventing encroachment on land
and forests. Solar energy is regarded as a secure and clean energy
source that aids in reducing and mitigating climate change.
Furthermore, sunlight, the origin of solar energy, is projected to
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persist for another hundred billion years (Electric, 2023) Extensive
research has also demonstrated the long-term viability of solar
energy, showcasing its economic feasibility with a break-even point
that renders it a worthwhile investment (Pascaris et al., 2021)

The study also investigated the attitudes of Young Smart Farmer
toward solar technology. The results indicated that farmers
belonging to the solar-powered group exhibited more positive
attitudes toward solar energy technology than those in the do not
utilize solar energy group. These findings align with previous
research (Rana et al., 2021), as evidenced by higher mean scores
across five attitude factors: perceived benefits, problem
perception, the effectiveness of the results, risk perception, and
opportunity recognition. Consistent with similar studies (Alipour et
al., 2021; Cheam et al., 2021; Luo et al., 2023; Maradin, 2021; Poier,
2021), the positive or negative perceptions of these factors
influence individuals' intention to adopt solar energy.

However, the study also identified several challenges and
obstacles Young Smart Farmer face when utilizing solar technology.
These challenges encompass a lack of access to information and
technical support, which aligns with previous research (Jayaraman
et al., 2017) Insufficient technical expertise and environmental
concerns also negatively impact farmers' intentions to purchase
solar panel systems. Additionally, high initial investment costs
(Falchetta et al., 2022) and the necessity for regular maintenance
pose further challenges. To enhance the sustainability of solar
panels, four strategies are recommended 1) minimizing surface
scratches, 2) implementing self-repair mechanisms or preventing
infestation by animals or insects, 3) avoiding the use of harmful
materials during installation and maintaining a safe distance from
trees or structures that could cause damage, and 4) embracing
recycling practices to mitigate technological waste (Daily, 2021)
These challenges and obstacles may impede the widespread
adoption of solar technology among young farmers, necessitating
the development of strategies to address them. One policy
example (Jayaraman et al., 2017) suggests that individuals seeking
to install solar cells could utilize employee provident fund
disbursements to support the use of renewable energy.

In conclusion, these findings suggest that solar technology holds
the potential to generate positive outcomes, as supported by
studies conducted in other countries (Irfan, Elavarasan, et al., 2021;
Irfan, Zhao, et al.,, 2021) However, some challenges must be
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addressed to enhance its acceptance among young farmers. Future
research endeavours could explore strategies to overcome these
challenges and utilize the findings of this study to foster the
adoption of solar energy technology in agricultural practices.

6. CONCLUSIONS AND RECOMMENDATIONS

This study offers valuable insights into the usage context and
attitudes of Young Smart Farmer in the upper northern region of
Thailand towards solar energy technology in agriculture. Most
farmers surveyed do not currently employ solar technology in their
agricultural practices. While most of these farmers possess a
bachelor's degree, their education is not explicitly related to
agriculture. It was observed that farmers who utilize solar energy
earn lower incomes compared to those who do not adopt this
technology in agriculture. Despite the high installation costs,
ongoing maintenance expenses, and challenges faced in areas with
limited access to electricity, users perceive long-term economic
benefits associated with solar technology.

Regarding Young Smart Farmers' attitudes, the study identified
five distinct attitude factors: Perceived Benefits, Problems
Perception, Outcome Efficacy, Perceived Risks and Perceived
Opportunity. It was found that farmers who integrate solar energy
technology into their agricultural practices exhibit positive
attitudes towards perceived benefits, performance or results, and
opportunity recognition when compared to those who do not use
solar energy.

The study suggests that Young Smart Farmer are willing to
embrace solar technology in their agricultural activities to reduce
costs and achieve energy self-sufficiency. Furthermore, promoting
solar energy for agricultural purposes could positively influence the
attitudes of farmers who have yet to adopt this technology,
increasing acceptance and utilization in their agricultural practices.

Based on these findings, the researchers recommend that
policymakers in Thailand take specific measures to encourage the
adoption of solar energy in agriculture. These measures include
providing financial incentives to young farmers, such as equipment
and installation costs subsidies, and implementing loan programs
to promote energy projects. Additionally, Methods Demonstration
and Result Demonstration of solar energy technology should be
organized for farmers who have yet to decide, allowing them to
witness the process and the potential outcomes of implementing
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such technology. This study provides significant insights that can
inform policymakers and stakeholders in the energy and
agricultural sectors, enabling them to work towards sustainable
development goals (SDGs) while promoting environmentally
friendly practices.
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