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Article Info Abstract

The poultry industry faces high energy consumption and electricity imbalance challenges.
Given the high potential of solar radiation in Iran, the present study aimed to investigate the
implications of applying solar energy in poultry farms in Kermanshah city. This qualitative
study was conducted with a conventional content analysis approach. The study population
included all active industrial poultry farmers in Kermanshah city (86 units), livestock
experts from the Agricultural Jihad Organization, and experts from the Electricity
Distribution Company. Using purposive sampling and theoretical saturation criteria, semi-
structured interviews were conducted with 20 people (16 poultry farmers and 4 experts).
The data were analyzed with MAXQDA software and open and axial coding methods.
Validity and reliability were confirmed with Lincoln and Guba criteria (1994). The findings
of this study show that the application of solar energy in poultry farms in Kermanshah
province is a multidimensional process and depends on the simultaneous interaction of
economic, managerial, research, socio-cultural, and legal-political factors. The results
indicate that focusing solely on short-term economic savings cannot guarantee the success
of this transition, but rather, realizing long-term benefits requires targeted government
incentives, reducing investment risks, and creating economic certainty for operators. In this
regard, the role of poultry farm management as a facilitating or inhibiting factor stands out;
in such a way that managerial commitment, strategic planning, and human resource
empowerment can pave the way for the effective adoption and utilization of solar
technologies.
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Extended Abstract

Introduction

The poultry industry, as one of the main
pillars of ensuring the country's food security,
faces high energy consumption and numerous
challenges, including energy imbalance,
frequent power outages, and increased
operating costs (Qasemi-Mobtkarou et al.,
2022). Kermanshah province, with 86 active
industrial poultry units and an annual
production of more than 15,000 tons of
chicken meat, plays an important role in
providing protein for the region (Kermanshah
Province Agricultural Jihad Organization,
1402). However, these units are highly
dependent on the national electricity grid, and
power outages during the hot seasons cause
irreparable damage to them (Ahmadpour et al.,
2020). On the other hand, dependence on fossil
fuels has made this industry one of the
important sources of greenhouse gas emissions
(Zhang et al., 2022). Meanwhile, solar energy
has a huge potential to help solve these
problems, due to Iran’s location in the solar
radiation belt and having an average radiation
of over 5 kwWh/m2/day (Mostafaeipour et al.,
2019). Kermanshah province, with an average
of 2981 hours of sunshine per year, has a very
high capacity to exploit this clean energy
(Mogharri and Tavousi, 2013). Using solar
energy in poultry farms can lead to 30 to 85
percent savings in energy consumption, reduce
greenhouse gas emissions, and increase the
reliability of critical systems (Cui et al., 2020;
Jurcevic et al., 2021). Despite these potentials
and benefits, field evidence in Kermanshah
city indicates that poultry farmers are not
receptive to this technology. Technology
adoption is a complex phenomenon that is
influenced by multiple factors, including
economic, managerial, social, cultural, and
institutional factors (Rogers, 2003; Venkatesh
et al., 2003). Technology adoption models
such as the Unified Acceptance and Use of
Technology (UTAUT) and the Theory of
Planned Behavior (TPB) emphasize that
factors beyond perceived usefulness, including
subjective norms, facilitating conditions, and
social influence, play a decisive role in
individuals' decisions to adopt a new
technology (Ajzen, 1991; Venkatesh et al.,
2003).

However, most previous research in Iran
(e.g. Mohammadi, 2011; Mousavi and
Alizadeh, 2011) has focused mainly on the
technical and economic aspects of solar
energy, and there is a clear research gap in the
comprehensive and qualitative understanding
of the barriers and requirements from the
perspective of local stakeholders (poultry
farmers and experts). Also, the country’s
upstream documents such as the Fifth
Development Plan Law (Article 66) and the
General Policies of the Resistance Economy
(Article 19) have emphasized the development
of renewable energies, but in practice, these
policies have not been implemented in the
agricultural sector, and especially in poultry
farms, for several reasons. Therefore, this
research was conducted with the aim of
answering this main question: What are the
requirements and necessities for using solar
renewable energy in poultry units located in
Kermanshah city?

Methodology

This research is applied in terms of purpose
and qualitative in terms of paradigm. Since the
main goal was to discover and deeply
understand a complex phenomenon in its
natural context, the conventional content
analysis method was used. The statistical
population of the research included all active
industrial poultry farmers in Kermanshah city
(86 units), livestock experts from the
Agricultural Jihad Organization of
Kermanshah province, and experts from the
regional electricity distribution company.
These individuals were selected as the target
population due to the role they play in the
subject under study. The purposive sampling
method of informed and obvious cases was
used. The sampling and data collection process
continued until theoretical saturation was
reached. Theoretical saturation was achieved
when new data did not provide new
information and the main patterns and themes
in the data were established. Finally, in-depth
and  semi-structured  interviews  were
conducted with 20 qualified individuals (16
poultry farmers and 4 experts). The main
research tool was semi-structured interviews.
The interview protocol was prepared based on
the main research objectives and an extensive
literature review. The protocol consisted of
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two parts: the first part included demographic
questions (age, gender, education, work
experience, and place of employment) and the
second part included open and in-depth
questions about the implications, challenges,
and solutions related to the application of solar
energy in poultry farms. The duration of each
interview varied between 45 and 70 minutes.
All interviews were recorded with the
informed consent of the participants and then
transcribed for analysis.

Data analysis was conducted using
conventional content analysis and in three
stages of open, axial, and selective coding. In
the open coding stage, the data were examined
line by line and primary concepts (codes) were
extracted from the text. In the axial coding
stage, similar codes were categorized into
subcategories. In the selective coding stage,
subcategories were merged into main
categories. To facilitate this process and
manage the large volume of information,
MAXQDA software version 2020 was used.

Before each interview, verbal and written
informed consent was obtained from all
participants. Participants were assured that
their identities would remain confidential and
that they could withdraw from the study at any
stage without any negative consequences.
Guba & Lincoln's (1994) four criteria were
used to validate the findings: trustworthiness,
transferability, confirmability, and reliability.

Results and discussion

The results showed that the majority of
participants (90%) were male, with an average
age of 47 years. 80% of them lived in rural
areas and 70% had a high school diploma or
less. The average work experience of the
participants was 11.5 years.

Content analysis of the interviews led to the
identification of 78 conceptual codes, 16
subcategories, and 5 main categories that
explain the implications of applying solar
energy in poultry farms in Kermanshah city,
each of these categories is explained by
providing examples of extracted codes and
quotes from participants.

1. Economic requirements: Participants
emphasized the importance of economic issues
as the first and most important barrier and, at
the same time, the most important incentive for
adopting solar energy. As shown in Table 1,

this category included three subcategories:
saving energy costs in the long term, providing
government incentives, and  reducing
economic risks.

2. Management Requirements: Participants
emphasized the key role of management
factors in the success of this project. As shown
in Table 2, this category included four
subcategories: management commitment and
belief, human resource = management,
continuous planning and monitoring, and
creating infrastructure and support.

3. Research Requirements: Participants
emphasized the need for applied and local
research to reduce uncertainties. As shown in
Table 3, this category included three
subcategories: pilot and localization studies,
financial studies and analyses, and applied and
outcome research.

4. Socio-cultural Requirements: Participants
noted the depth of cultural and social barriers
to the adoption of this technology. As shown in
Table 4, this category included three
subcategories:  changing institutionalized
beliefs, culture and role modeling, and
changing social attitudes and values.

5. legal-Political Requirements: Participants
emphasized the need for a transparent and
supportive legal environment. As shown in
Table 5, this category included three
subcategories: facilitating regulations and
administrative processes, developing
standards, and monitoring implementation and
developing legal frameworks.

Conclusion

This study aimed to investigate the
implications of solar energy application in
poultry farms in Kermanshah city. The
findings showed that a successful transition to
this technology, beyond a mere technical or
economic  issue, requires  simultaneous
attention to five dimensions: economic,
managerial, research, socio-cultural, and legal-
political. ~ Economic  requirements were
identified as the most important dimension,
which is in line with the results of international
(IRENA, 2020) and domestic studies
(Shahsavari and Akbari, 2018). Despite
acknowledging the long-term savings, poultry
farmers avoid investing in this area due to the
high initial cost and lack of sufficient working
capital. It is suggested that policymakers create
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investment incentives for poultry farmers by
designing a comprehensive support package
including long-term low-interest loans (with
grace periods), multi-year tax exemptions, and
long-term purchase guarantees for surplus
electricity (based on incentive rates).
Management requirements, especially
management commitment and human resource
management, play a central role in the success
of the project. This finding is fully consistent
with the Technology Acceptance (TOE) model
of Tornatzky and Fleischer (1990), which
considers organizational factors as the main
pillars of technology acceptance. The lack of
local expert personnel for installation and
maintenance and lack of personnel awareness
increase the perceived risk of the technology.
It is recommended that extension institutions
such as Jihad Keshavarzi, while holding
practical training courses for managers and
technical personnel of poultry farms, train
local expert personnel through cooperation
with technical and professional organizations.

Research requirements emphasized the need
to conduct local and pilot studies. Participants
pointed out the lack of accurate data on the
efficiency of solar systems in the Kermanshah
region and the uncertainty of return on
investment. It is suggested that universities and
provincial research centers, in cooperation
with the Agricultural Jihad Organization,
implement at least one pilot project in a leading
poultry farm and publish its results, including
the rate of return on investment, electricity
production, and economic  savings,
transparently in the form of a scientific-
promotional report. Socio-cultural
requirements showed the depth of non-
economic barriers. Resistance to change and
incorrect beliefs about the performance of
systems in cold climates are serious barriers.
This finding is consistent with Rogers’ (2003)
theory of diffusion of innovations, which
emphasizes the importance of observability of
results for the adoption of innovation. It is
suggested that cultural institutions and local
media take steps to create culture and change
the attitudes of poultry farmers by introducing
successful domestic and foreign models (in the
form of documentaries, interviews, and field
reports) and showing the objective results of
this technology. Legal-Policy Requirements

emphasized the need to create a transparent
and supportive legal environment. The
complexity of administrative processes, the
lack of clear standards for equipment, and
ambiguity in the guaranteed electricity
purchase laws are among the most important
institutional barriers. This result is in line with
the study of Lutra et al. (2015) who consider
the policy framework to be the most critical
factor for the success of renewable energies in
developing countries. It is suggested that the
Kermanshah Governorate, as the highest
executive authority of the province, establish a
special working group consisting of
representatives of the Agricultural Jihad, the
Electricity Distribution Company, and the
General Directorate of Environment, to create
a single administrative window for issuing
permits in the shortest possible time and to
develop a transparent executive guideline for
guaranteed electricity purchase.

Overall, the findings of this study indicate
that the successful application of solar energy
in Kermanshah poultry farms requires an
integrated approach in which supportive
policies, targeted educational and cultural
programs, as well as investment in local
research and development, are pursued
simultaneously.
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