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Abstract: The research objective is to ascertain the role of extension management in addressing the
obstacles associated with implementing solar energy systems in the agricultural sector from the
perspective of agricultural employees in Salah al-Din Governorate. Additionally, it aims to find the
significant differences in determining the role of extension management according to some personal
variables and to identify the role of extension management in the following domains: extension
planning, institutional coordination and cooperation, extension training and qualification, financing and
financial support, raising awareness and extension media, evaluating extension programs, extension
human resources management, and developing extension policies. Agricultural employees employed by
the Salah al-Din Agriculture Directorate and its affiliated agricultural divisions, as well as the extension
center in Salah al-Din Governorate, comprised the research community, where the number of employees
reached 407. A random sample of 35% was selected, resulting in 142 employees who underwent the
research procedures. The questionnaire was prepared in two main parts. The first part includes a set of
variables related to the personal aspect, and the second part consists of 40 paragraphs distributed over
eight main domains that are answered through a three-point scale (High role, Medium role, Weak role).
The results showed that the role of extension management, in general, was medium, tending toward
weak. We conclude from this that there is a deficiency in providing the required technical and extension
support and weak awareness of the importance and benefits of solar energy systems, which requires
strengthening extension programs and developing more effective strategies to address these challenges.
The results also showed significant differences between determining the role of extension management
and each of the following variables: educational level, job experience, participation in extension
activities, academic specialization, interest in modern technologies, and job satisfaction. The researchers
recommended organizing regular seminars and training courses for agricultural employees to enhance
their understanding of solar energy technology and modern agricultural extension management tools.

Keywords: Agricultural employees, Extension management, Solar energy.

1. Introduction and Research Problem

Organization is a major administrative function in all organizations, including agricultural
extension organizations. It is an important element and means to achieve the organization's goals. Its
effectiveness and success largely depend on it, as it includes identifying the various aspects of activities
in the organization and distributing them to its human elements in a way that clarifies their
relationships with each other and determines the authorities and responsibilities of each of them [17.
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Extension management is considered an essential tool for achieving sustainable agricultural
development, as it helps improve the efficiency of agricultural workers and encourages them to adopt
modern technologies that improve productivity and reduce economic and environmental burdens [27].
Given the environmental and economic challenges facing the agricultural sector in Iraq, the use of solar
energy systems is considered a strategic option to meet the growing energy needs of this sector. With
the increasing pressure on traditional energy sources, the rise in their costs, and their impact on the
total cost of agricultural production, it seemed necessary to adopt solutions. Therefore, as an innovative
and sustainable energy saver, solar energy has received much attention as a clean, renewable, and
environmentally friendly resource [37]. Management is a set of processes that aim to improve the
effectiveness of individuals and agricultural communities through education, extension, and technical
support. In the context of using solar energy systems, agricultural extension management plays a
central role in explaining the benefits of these technologies and how to use them. And their positive
impact on the environment and agricultural production. These efforts help overcome psychological and
technical barriers preventing farmers from adopting modern technologies, such as lack of awareness or
fear of initial investment costs. In addition, it is a major means of communication between government
authorities and experts on the one hand and farmers and agricultural extension workers on the other
hand. Therefore, understanding the role of extension management in the spread of solar energy systems
requires analyzing the relationship between agricultural extension's theoretical and practical aspects.
Theoretically, extension relies on adult education and skills development principles, focusing on the
practical aspect of designing and implementing training programs in line with actual needs [47]. Solar
energy is considered one of the most important sustainable energy sources that can be used in
agriculture. Solar-powered water pumps help reduce the operating costs of irrigation systems. It is also
considered an environmentally friendly alternative when compared to traditional energy sources and
their pollutants, and it works to reduce carbon emissions. In addition, solar energy systems can also
operate cooling and heating systems in greenhouses, which helps improve the productivity of various
field crops. In addition, the independence of solar energy systems enables farmers in remote rural areas
to rely on themselves without the need for central electricity networks and get rid of electricity bills
[5]. Especially since there is a need to confront the economic and environmental crises that threaten the
sustainability of the agricultural sector, in addition to the vital role that solar energy systems can play
in solving many of these problems. There is huge potential to benefit from solar energy systems in Iraq
due to the appropriate climate and geographical location. Still, usage rates are low due to insufficient
awareness and weak necessary infrastructure and technical support. Hence, extension management is
important in providing a supportive environment that encourages farmers to adopt these modern
technologies and provides them with the necessary knowledge and skills [67] Agricultural extension
plays an important role in raising the efficiency of agricultural production, which means using
production elements at rates that achieve the maximum possible profit from the production of
agricultural goods by improving the means of production from the technical and administrative aspects
[77]. The message of agricultural extension is not limited to merely working to increase agricultural
production or seeking to achieve technological progress in agricultural methods and techniques. Still, its
message goes beyond that scope. It extends to include creating a rural social renaissance by creating an
economic renaissance by exploiting all the resources and capabilities in the countryside [87].
Agricultural extension plays an important role in the agricultural economy as it contributes to
increasing and improving production efficiency. Hence, the role of extension management stems from
its role as a fundamental element in achieving the objectives. Agricultural extension is not limited to
providing skills and information but rather extends to stimulating innovation, building capacities, and
enhancing communication between researchers, farmers, and executive bodies [97. A significant role is
played by agricultural extension in sustainable agricultural development. The tasks and responsibilities
of extension services must be more comprehensive in their content and scope so that they extend
beyond the transfer of agricultural technologies [107]. The traditional duties of disseminating
appropriate agricultural technologies and sound agricultural practices to farmers have become
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insufficient. As an alternative, extension institutions, services, and employees will be required to assume
more participatory and effective roles. Appropriate strategies that support positive and transparent
agricultural extension policies are also necessary for extension services [117].

In conclusion, this study is a scientific contribution that sheds light on the importance of extension
management in achieving sustainable agricultural development by promoting solar energy systems. It
provides a theoretical analysis of this topic. It includes a domain survey that provides a complete
database that benefits researchers, decision-makers, and executive bodies concerned with developing the
agricultural sector in Iraq. It also sheds light on the role that extension management can play in
addressing the problems that prevent the widespread adoption of these systems. Thus, this study can be
considered a step towards achieving a future vision based on resource sustainability and comprehensive
and balanced development. Therefore, it came to answer the following question:

e What is the role of extension management in facing the challenges of using solar energy systems
in the agricultural sector from the point of view of agricultural employees in Salah al-Din
Governorate / Iraq?

1.1. Research Objectives

1- Identify the role of extension management in facing the challenges of using solar energy systems
in the agricultural sector from the point of view of agricultural employees in Salah al-Din Governorate
in general.

2- Identify the role of extension management in facing the challenges of using solar energy systems
in the agricultural sector from the point of view of agricultural employees in each of the following
research domains (Extension planning, institutional coordination and cooperation, extension training
and qualification, financing and financial support, raising awareness and extension media, evaluating
extension programs, extension human resources management, developing extension policies).

3- Identity the variation in the role of extension management in addressing the challenges of
utilizing solar energy systems in the agricultural sector from the perspective of agricultural employees,
as determined by the following independent variables: (age, educational level, job experience,
participation in extension activities, academic specialization, interest in modern technologies, job
satisfaction).

1.2. Importance of the Research

Solar energy research is important in improving the effectiveness of renewable energy technologies
in agriculture. It highlights the role of extension management in providing extension and assistance to
overcome the challenges of applying solar energy systems. The study also provides valuable insights
into the needs and challenges facing workers in the Salah al-Din Governorate's agricultural sector,
which helps develop effective strategies for expanding the use of solar energy. This research enhances
agricultural sustainability and directs future policies toward using clean and efficient energy.

Defining the Study Population and Sample: A random sample of 35% of the agricultural employees
in the Salah al-Din Governorate extension center, the Salah al-Din Agriculture Directorate, and its
affiliated agricultural divisions were selected to ensure that 142 respondents underwent the research
procedures. The research community itself consisted of 407 employees.

1.8. Preparing the Questionnaire Form

The questionnaire form was designed in its initial form by reviewing scientific sources and previous
research and consulting experts in agricultural extension and solar energy. It was formulated in a
manner that is consistent with the research problem and consists of two main parts:

The first part includes a set of independent personal variables: (age, educational level, work
experience, participation in extension activities, academic specialization, interest in modern
technologies, and job satisfaction).
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The second part: The scale consists of (40) paragraphs that are answered in the form of a three-
point scale and answer alternatives (high role, medium role, weak role) distributed over eight main
domains related to the role of extension management in facing the challenges of using solar energy
systems. Each domain has five paragraphs, which are (the extension planning domain, institutional
coordination and cooperation domain, extension training and qualification domain, financing and
financial support domain, raising awareness and extension media domain, evaluating extension
programs domain, managing extension human resources domain, and developing extension policies
domain).

Validity measurement and statistical methods: The questionnaire form was presented to several
agricultural extension and solar energy specialists in the College of Engineering to achieve apparent
and content validity. After making the modifications, the data collection process was carried out from
the first test sample to identify stability and validity. The split-half method extracted the stability
coefficient; its value was 0.82. The value of the validity coefficient was 0.90. So, the questionnaire is
ready to collect the final data. The data was collected, emptied, and processed statistically using Excel
and SPSS.

2. Results and Discussion

The first objective: To identify the role of the extension management in facing the challenges of
using solar energy systems in the agricultural sector from the point of view of agricultural employees in
Salah al-Din Governorate in general.

The results showed that the lowest degree expressing the role of extension management was (40)
degrees, and the highest degree was (120), and the respondents were divided into three categories
according to the theoretical range, as shown in Table 1.

Table 1.

Categories of the role of the extension management in facing the challenges of using solar energy systems
Categories Number % Overall average S.D
(40-66) Weak 29 20.42
(67-93) Medium 91 64.08 98,54 15.91
(94-120) High 22 15.50 ‘ :
Total 142 %100

From Table 1, it is clear that 64.08% of the respondents are in the medium category, followed by the
weak category with 20.42%. Therefore, the role of extension management is generally described as
medium, and it tends to be weak. This may be due to several factors, including the lack of provision of
the required technical and extension support and weak awareness of the importance and benefits of solar
energy systems, which requires strengthening extension programs and developing more effective
strategies to address these challenges in addition to a lack of available extension resources, and weak
coordination between the relevant authorities. This deficiency may also be linked to ineftective policies
that integrate solar energy as an essential part of agricultural development. This result reflects the need
to strengthen extension infrastructure and improve administrative competencies to keep pace with
technical developments in the agricultural sector.

The second objective: To identify the role of extension management in facing the challenges of
using solar energy systems in the agricultural sector from the point of view of agricultural employees in
each of the following research domains:

First: Extension planning domain

The results showed that the lowest degree expressing the role of extension management in the
extension planning domain was (5) degrees, and the highest degree was (15). The participants were
classified into three categories based on the range law., as shown in Table 2.
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Table 2.

The role of extension management in the extension planning domain
Categories Number % Overall average S.D
(5-8) Weak 22 15.50
(9-12) Medium 100 70.42 9.94 2.11
(18- and above) High 20 14.08
Total 142 %100

From Table 2 it is clear that 70.42% of the respondents are in the medium category, followed by the
weak category with a percentage of 15.50%. Therefore, the role of the extension administration in the
extension planning domain is described as average, which indicates a deficiency in planning to develop
extension programs that suit the needs and circumstances of farmers. This reflects the weakness in
analyzing the challenges associated with using solar energy and developing well-studied strategic plans
to overcome them. It also indicates the lack of coordination between agricultural and extension
administrations and relevant parties, in addition to the weak involvement of farmers in the planning
process to ensure that programs are compatible with their needs. This result reflects the need to
improve the planning capabilities of the extension administration by providing appropriate training and
developing methodologies based on data and best practices to adopt solar energy technologies in
agriculture. Second: institutional coordination and cooperation domain

The results showed that the lowest degree expressing the role of extension management in the
extension planning domain was (6) degrees, and the highest degree was (14), and The participants were
classified into three categories based on the range law., as shown in Table (3):

Table 3.

The role of extension management in the institutional coordination and cooperation domain
Categories Number % Overall average S.D
(6-8) Weak 37 26.07
(9-11) Medium 75 52.81 10.04 2.11
(12- 14) High 30 21.12
Total 142 %100

From Table 8 it is clear that 52.81% of the respondents are in the medium category, followed by the
weak category with a percentage of 26.07%. Therefore, the extension administration's role in
institutional coordination and cooperation is described as medium, tending to weak, indicating gaps in
integration between the concerned parties, such as extension administrations, agricultural institutions,
and supporting organizations. This reflects the absence of effective mechanisms for coordination and
exchange of information and expertise, which leads to weak support provided to farmers. In addition,
the lack of cooperation between institutions has limited opportunities to provide the necessary
resources, such as financing and training, to encourage using these technologies. This result reflects the
need to build strategic partnerships and enhance communication channels between relevant parties to
improve the effectiveness of extension programs and facilitate the adoption of solar energy systems in
agriculture.

Third: Extension training and qualification domain

The results showed that the lowest degree expressing the role of extension management in the
extension training and qualification domain was (5) degrees, and the highest degree was (15), and the
participants were classified into three categories based on the range law., as shown in Table 4.
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Table 4.

The role of extension management in the extension training and qualification domain
Categories Number % Overall average S.D
(5-8) Weak 27 19.01
(9-12) Medium 95 66.90 o1 511
(13- and above) High 20 14.09 ' '
Total 142 %100

From Table 4 shows clear that 66.90% of the respondents are in the medium category, followed by
the weak category with a percentage of 19.01%. Therefore, the role of extension management in the
extension training and qualification domain is described as medium tending to weak, which indicates the
limited training programs provided to agricultural extension workers and farmers alike. This reflects a
lack of interest in developing technical and extension competencies related to solar energy, in addition
to the absence of specialized training curricula that meet the needs of the practical application of these
technologies. It also indicates the scarcity of resources allocated to continuous qualification and weak
cooperation with academic institutions and experts to develop effective training content. This result
confirms the need to increase investment in extension training and qualification and adopt innovative
training programs focusing on domain application to enhance the adoption of solar energy systems and
achieve sustainability in the agricultural sector.

Fourth: Financing and financial support domain

The results showed that the lowest degree expressing the role of extension management in the
financing and financial support domain was (5) degrees, and the highest degree was (15), and The
participants were classified into three categories based on the range law., as shown in Table (5):

Table 5.
The role of extension management in the financing and financial support domain.
Categories Number % Overall average S.D
(5-8) Weak 80 56.33
(9-12) Medium 40 28.17
- 9.31 2.11
(18- and above) High 22 15.50
Total 142 %100

From Table (5), it is clear that 56.33% of the respondents are in the weak category, followed by the
medium category with a percentage of 28.17%. Therefore, the role of extension management in the
financing and financial support domain is described as weak. This deficiency may be due to the
government policy orientations related to investment in renewable energy or the limited funding
provided by donors and financial institutions. It also reflects the absence of strategic plans to provide
sufficient financial support or encourage the private sector to invest. In addition, there may be a lack of
interest in solar energy systems and their positive impact on the sustainability of the agricultural sector.
Fifth: Raising awareness and extension media domain

The results showed that the lowest degree expressing the role of extension management in raising
awareness and extension media domain was (7) degrees and the highest degree was (12). The
participants were classified into three categories based on the range law., as shown in Table (6)

Table 6.

The role of extension management in raising awareness and extension media domain

Categories Number % Overall average S.D
(7-8) Weak 21 14.79

(9-10) Medium 80 56.33 081 941
(11- 12) High 41 28.88 ' '
Total 142 %100
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From Table 6, it is clear that 56.33% of the respondents are in the medium category, followed by the
High category with a percentage of 28.88%. Therefore, the role is described as medium-tend to high in
raising awareness and extension media domain in response to noticeable efforts to disseminate
knowledge about solar energy systems in the agricultural sector in Salah al-Din Governorate. These
efforts may include organizing awareness programs, workshops, and media campaigns directed at
agricultural employees and farmers. However, these initiatives may lack full coverage or focus on
practical solutions that enhance the application of technologies on a large scale, with the need to
enhance continuous efforts to improve knowledge and practical extension.

Sixth: The Evaluating extension programs domain

The results showed that the lowest degree expressing the role of extension management in the
evaluating extension programs domain was (6) degrees, and the highest degree was (14), and The
participants were classified into three categories based on the range law., as shown in Table (7)

Table 7.

The role of extension management in the evaluating extension programs domain
Categories Number % Overall average S.D
(6-8) Weak 33 23.24
(9-11) Medium 76 53.52 1021 .63
(12- 14) High 33 23.24 ' o
Total 142 %100

From Table (7), it is clear that 53.52% of the respondents are in the medium category. Evaluating
the extension programs indicates that there are acceptable efforts to assess the effectiveness of the
extension programs related to solar energy systems. Still, they are insufficient to achieve a strong
impact. This may be due to limited or non-comprehensive evaluation methods that fail to measure the
impact of the programs on improving the use of technologies in the agricultural sector. This deficiency
in evaluation may also reflect a variation in the quality of the programs or a weakness in the feedback
that helps develop them to achieve better results. Therefore, it is necessary to adopt more
comprehensive and effective evaluation methodologies that focus on the needs of the beneficiaries and
contribute to improving the extension outputs.

Seventh: Extension human resources management domain

The results showed that the lowest degree expressing the role of extension management in the
extension human resources management domain was (6) degrees, and the highest degree was (15), and
The participants were classified into three categories based on the range law., as shown in Table (8)

Table 8.

The role of extension management in the extension human resources management domain
Categories Number % Overall average S.D
(6-8) Weak 30 21.13
(9-11) Medium 82 57.74 1071 508
(12- and above) High 30 21.18 ' '
Total 142 %100

Table 8 shows that 57.74% of the respondents are in the medium category. The result indicates the
role of the extension human resources management in the existence of an acceptable level of
administrative efforts in organizing and developing the capabilities of the cadres working in agricultural
extension. Still, it is insufficient to achieve the desired goals. This may be due to weak continuous
training or a lack of specialized competencies in solar energy systems. Human resources management
may also suffer from the absence of strategic plans to distribute and qualify cadres in line with modern
challenges in the agricultural sector. To improve performance, the focus must be on building employee
capabilities through specialized training programs and effective management to employ appropriate
expertise in facing technical challenges.
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Eighth: Developing extension policies domain

The results showed that the lowest degree expressing the role of extension management in the
developing extension policies domain was (5) degrees, and the highest degree was (15), and The
participants were classified into three categories based on the range law., as shown in Table (9)

Table 9.

The role of extension management in the developing extension policies domain
Categories Number % Overall average S.D
(5-8) Weak 34 23.94
(9-12) Medium 74 52.12 001 000
(18- and above) High 34 23.94 ’ -
Total 142 %100

From Table 8, it is clear that 52.12% of the respondents are in the medium category. The result
indicates the role of developing extension policies. There are partial efforts in formulating policies that
support solar energy systems in the agricultural sector, but they lack the required integration and
effectiveness. This may be due to weak coordination between the relevant parties or the absence of a
comprehensive strategic vision to develop agricultural extension in line with the challenges of solar
energy. The result may also reflect the limited legislation or regulations that stimulate the adoption of
these technologies. To enhance the role, flexible and integrated extension policies based on scientific
research should be adopted, and relevant parties should participate in achieving a sustainable and wide-
ranging impact.

Third objective: Identitying the variance in determining the role of extension management in facing
the challenges of using solar energy systems in the agricultural sector from the point of view of
agricultural employees according to the independent variables:

The significance of the diftferences in determining the role of extension management in facing the
challenges of using solar energy systems and the personal independent variables of employees were
identified by extracting the value of the I coefficient, as shown in Table 10:
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Table 10.
Shows the distribution of respondents according to the categories of personal independent variables
Variable Name . Aver: F- calculat F-value -
Categories Number % erage calculated Significance
role value Table
22-33 years 38 26.77 50
3445 53 5 ot
.%4: 45 years 76 53.52 88 1059 2.995 Statl.stl(?a‘lly
46-57 years 28 19.71 98 non—s1gnlﬁcant
Age Total 142 %100
Educational level | Agricultural
Preparatory 27 19.01 51.2
School
Dipl i
'proma m 22 15.50 68.5 .
Agriculture Statistically
Bachelor’s Degree 8.128 2.995 significant
: A 75 52.81 92.9 S8
in Agriculture
Post
ostgraduate 18 12.68 106.3
Degree
Total 142 %100
Less than 10 41 28.87 61.3
years
Job . 10- 20 years 67 47.19 85 L.
xXperienc S
ob experience More than 20 34 23.94 97.4 St_a“‘fft}ca“y
[9
years 3.020 2.992 Ss;g;u;carff
ol [9
Total 142 %100 3.217 2.99 atistically
— - — significant
Participation in Not participating 91 64.08 81.9
extension Participant 51 35.92 95.4
activities Total 142 %100
Non-Extensi
on-txtension 120 84.50 | 83.8
. Specialization L
Academic - B Statistically
B Extension _ 2.999 2.995 S
specialization Specializati 22 15.49 102.4 significant
pecialization
Total 142 %100
Not interested 19 13.89 61
Interest in | Somewhat , L
. 55 38.73 79.9 atistice
modern interested ! 3.8477 2.995 Sitdrtlliiit;:rl}tly
technologies Very interested 68 47.88 90.8 &
Total 142 %100
Not satisfied 65 45.78 63
Somewhat 52 36.61 81.2 Statisticall
. . . atistica
Job satisfaction satisfied 3.446 2.995 si niﬁcanty
Very satisfied 25 17.61 | 100.2 &
Total 142 %100

Table 10 shows the variance in determining the role of extension management according to the
independent Variables listed below:

1.

Age: The results showed that the medium age category of (84-45) years is the highest
percentage, and to identify the significance of the differences in determining the role of
extension management in facing the challenges of using solar energy systems. In the
agricultural sector and age, the I’ test was used, and the result of the relationship was
statistically non-significant, meaning that the effect of the age variable on the role of extension
management in facing the challenges of using solar energy systems is limited or that the
challenges are similar regardless of the age category of the employee.

Educational level: The results showed that the category of bachelor's degree graduates has the
highest percentage of employees, and to identify the significance of the differences in
determining the role of extension management in facing the challenges of using solar energy
systems in the agricultural sector and the educational level, the I' test was used. The
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relationship was significant, meaning that the academic level affects determining the role of
extension management. The higher the employee's educational level, the better he can choose
the size of the role of extension management, as he is more cognizant of these technologies than
others.

3. Job experience: The results showed that the category of medium experience (10-20) years is the
highest percentage, and to identify the significance of the differences in determining the role of
the extension management in facing the Challenges of using solar energy systems in the
agricultural sector and job experience, the I test was used. The result of the relationship was
significant, meaning that the increase in the job experience, the more the ability of agricultural
employees to determine their role is enhanced effectively.

4.  Participation in extension activities: The results showed that the non-participant category has
the highest percentage of employees, and to identify the significance of the differences in
determining the role of the extension management in facing the challenges of using solar
energy systems in the agricultural sector and participating in extension activities, the I' test was
used and the result of the relationship was significant, meaning that agricultural employees,
through participation in extension activities, will have the opportunity to exchange information
and experiences, which enhances their awareness of the responsibilities of management and
their ability to determine its role.

5. Academic specialization: The results showed that the non-extension specialization category has
the highest percentage of employees. To identify the significance of the differences in
determining the role of extension management in facing the challenges of using solar energy
systems in the agricultural sector and specialization, the F test was used, and the result of the
relationship was significant. This means that specialization has a high role. For example, the
agricultural extension specialization provides the employee with deep knowledge and high
skills, which makes him able to understand the challenges and determine the role of extension
management, especially since among the domains of study are planning, coordination,
evaluation, and financing. These are considered among the components of the curricula taught
for the specialization of agricultural extension.

6.  Interest in modern technologies: The results showed that the very interested category has the
highest percentage of employees, and to identify the significance of the differences in
determining the role of extension management in facing the challenges of using solar energy
systems in the agricultural sector and interest in modern technologies, the I test was used and
the result of the relationship was significant, meaning that employees who are interested in
modern agricultural technologies usually have a greater motivation to understand and learn
solar energy applications, which contributes to improving the employee's ability to determine
the role of extension management.

7. Job satisfaction: The results showed that the non-satisfied category has the highest percentage
of employees, and to identify the significance of the differences in determining the role of
extension management in facing the challenges of using solar energy systems in the agricultural
sector and job satisfaction, the F test was used and the result of the relationship was significant,
meaning that job satisfaction has a great impact in determining the role of extension
management in facing the challenges of using solar energy systems. Employees who feel
satisfied with their jobs are more enthusiastic and interested in developing their roles, which
enhances their efficiency in dealing with modern technologies. Job satisfaction also enhances
commitment, which contributes to providing support for an effective understanding of extension
roles.

3. Conclusions
1. The results showed that the role of extension management in general is medium, tending to
weak. There is a deficiency in providing the required technical and extension support and a
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weak awareness of the importance and benefits of solar energy systems, which requires
strengthening extension programs and developing more effective strategies to address these
challenges.

The results showed that the role of extension management in facing the challenges of using
solar energy systems in the agricultural sector in the following domains (Extension planning,
coordination and cooperation, training and qualification, and financing) is medium, tending to
decrease. In conclusion, there is a lack of administrative activities and a need to improve skills
and develop an administrative strategy to address these challenges.

The results showed that the role of the extension management in facing the challenges of using
solar energy systems in the agricultural sector in the domain of: (raising awareness and
extension media), is medium, tending to high; conclude from this, the effectiveness of the efforts
made to raise the level of awareness among farmers and society as a whole about the importance
of solar energy technology, which helps to increase its acceptance and application on a wider
scale in the agricultural sector.

The results showed that there were significant differences between determining the role of
extension management in facing the challenges of using solar energy systems in the agricultural
sector from the point of view of agricultural employees and each of the following variables:
(educational level, job experience, participation in extension activities, academic specialization,
interest in modern technologies, job satisfaction). Conclude from this the importance of these
variables and that they affect determining the role of extension management in facing the
challenges of using solar energy systems.

4. Recommendations

1.

Organize regular seminars and training courses for agricultural employees to enhance their
understanding of solar energy technology and modern agricultural extension management
tools.

Enhance cooperation between agricultural extension, academic institutions, and companies
specialized in solar energy to provide consultations and technical support.

Encourage agricultural workers to participate in extension activities and exchange knowledge,
experiences, and skills to improve solar energy systems strategies.

Develop a mechanism to evaluate the role of extension management: A mechanism should be
developed to assess the role of extension management regularly to identify performance gaps
and effectively direct efforts to improve the use of solar energy technology in the agricultural
sector.

Transparency:

The authors confirm that the manuscript is an honest, accurate, and transparent account of the
study; that no vital features of the study have been omitted; and that any discrepancies from
the study as planned have been explained. This study followed all ethical practices during writing.

Copyright:
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

References

1]

A. S. Abdullah, M. O. Shareef, and A. H. Midhas, "The reasons for farmers'reluctance to parctice the agricultural
profession in Al-Zawiya Sub-District/Slahaldin Governoate," Mesopotamia Journal of Agriculture, vol. 49, no. 1, pp.
104-119, 2021. https://doi.org/10.33899/magr).2021.129042.1098

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 4: 518-529, 2025

DOI: 10.55214./25768484.v9i4.6024

© 2025 by the authors; licensee Learning Gate


https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.33899/magrj.2021.129042.1098

2]

[s]
4]

ICH

[7]

[8]

[9]

[10]
[l

529

I. Omar, Ibrahim, and Pasha, "Study of extension worker's satisfaction for some of the administrative dimensions in
agricultural extension organizations in Sharkia Governorate," Journal of Agricultural Economics and Social Sciences, vol.
6, no. 11, pp. 1845-1864, 2015.

I. D. A. Abu Qasim and D. Al-Sayed, "Solar energy and technological applications for its use in agriculture,"
International Journal of Educational Sciences, Technology and Development, vol. 2, no. 2, pp. 88-99, 2024..

H. M. Habeba, S. A. M. El-Kholy, and E. M. Ibrahim, "Farmers' tendency towards using solar energy technology
(renewable energy) in the Nubaria region," Journal of Agricultural, Environmental, and Veterinary Sciences, vol. 6, no. 2,
pp. 67-90, 2022.

A. Mohamed Sedky Mohamed, "Analysis of the cost, return, and environmental impact of using solar energy in the
Egyptian agricultural sector (A case study of Al-Maghra Oasis in Matrouh Governorate within the framework of the
1.5 million feddan project)," Scientific Journal of Commercial and Environmental Studies, vol. 13, no. 1, pp. 89-128, 2022.
R. Y. Bushra, "Renewable energy sources and their development applications in Iraq: Renewable energy sources and
their development applications in Iraq," presented at the Madad Al-Adab, 13 (Special for the Geography Department
Conference, 2023.

S. A. Ahmed and M. A. Haseep, "The extension knowledge needs of farmers vegetables in the preventive maintenance
of drip irrigation systems Ishaqi/Salah Al-Din Province and its Relationship with Some Variables," Tikrit Journal for
Agricultural Sciences, vol. 16, no. 3, pp. 280-289, 2016.

M. S. Shada, H. M. Amin, and A. S. Abdullah, "Cognitive training needs of hybrid maize growers in Al-Naameh
Village, Al-Alam District and its Relationship to some Variables," presented at the IOP Conference Series: Earth and
Environmental Science, IOP Publishing, 2023.

A. S. Abdullah, "The extensional-epistemic needs of the agricultural staff in the agricultural extension units
administration in the Agricultural Directorate of Salah Al-Din/Iraq," Tikrit Journal for Agricultural Sciences, vol. 21,
no. 1, pp. 75-88, 2021.

H. M. Amin and M. K. Alj, "Vegetables farmers' attitudes towards participating in the Al-Alam District/Salah Al-Din
government training courses," International Journal of Agricultural & Statistical Sciences, vol. 17, pp. 508—510, 2021.

A. A. Hamed and A. S. Abdullah, "The level of environmental conservation from the point of view of agricultural
employees in the upper euphrates region-anbar governorate/Iraq," presented at the IOP Conference Series: Earth
and Environmental Science, IOP Publishing, 2024.

Edelweiss Applied Science and Technology
ISSN: 2576-8484

Vol. 9, No. 4: 518-529, 2025

DOI: 10.55214./25768484.v9i4.6024

© 2025 by the authors; licensee Learning Gate



