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Abstract

This study aimed to evaluate the impact of social, educational, and financial factors on the adoption
of agricultural technologies by farmers™” with in Rafiya village, located in the Al-Rashad subdistrict,
Kirkuk Governorate. Data were collected from 40 farmers using a paper-based questionnaire that
included independent variables (e.g., education level, financial support, and social influence) and
dependent variables (e.g., technology adoption, its impact on productivity, and social integration).
The data were analyzed using SPSS software, employing frequency distribution, percentages, and
Spearman's rank correlation to examine the relationships between the independent and dependent
variables. The results showed that the majority of farmers had completed secondary education or
higher (72.5%), although education had no significant influence on the adoption of agricultural
technologies (Spearman correlation = 0.097, non-significant). Regarding financial support, 77.5% of
farmers relied on self-financing to cover the costs of adopting agricultural technologies, while 22.5%
indicated an inability to afford these technologies. Spearman’s correlation revealed a strong negative
significant relationship between financial support and technology adoption (r = -0.532, p = 0.000),
indicating that a lack of financial support is a major barrier to adopting modern technologies. Social
influence had a positive significant correlation with technology adoption (r = 0.490, p = 0.001),
highlighting the role of social networks and peer influence in encouraging farmers to adopt new
technologies. Regarding the level of technology adoption, 55% of farmers adopted only one
technology, 30% did not adopt any technology, and 15% adopted multiple technologies. As for the
impact of technology on productivity, 27.5% of farmers reported a significant increase in
productivity, while others observed a slight to moderate increase. Finally, the social integration was
limited, with 35% of farmers reporting no change in their social relations, while 30% noted improved
cooperation with other farmers.

Key words: Adoption of agricultural technologies, Social and economic factors, Modern
agricultural technologies, Agricultural extension.

1 Introduction

technologies  significantly  contribute to
Agriculture plays a fundamental role in enhancing productivity, optimizing resource
ensuring food security and driving economic use, and promoting environmental
development. Its success largely depends on sustainability, thereby enabling farming
the adoption of modern agricultural communities to adapt to economic and
technologies, such as precision irrigation climatic challenges. [1]. However, despite
systems, advanced mechanization, artificial their proven benefits, adoption rates remain
intelligence applications in farming, and relatively low, primarily due to educational,
digital agricultural solutions. These financial, and social constraints that shape
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farmers’ decisions regarding the uptake of
modern agricultural technologies. Agricultural
extension services play a critical role in
facilitating this adoption process by providing
knowledge, technical guidance, and training
that empower farmers to transition from
traditional practices to innovative, technology-
driven approaches [2.[

Several studies emphasize the importance of
agricultural education in fostering technology
adoption. [3] Studies have found that farmers
with  higher  education levels exhibit
significantly higher adoption rates than those
with lower educational backgrounds, as they
are more capable of interpreting technical
information and making data-driven decisions
rather than relying solely on traditional
practices. Similarly, [4] highlighted that
farmers who receive structured training
through agricultural extension programs
demonstrate greater willingness to engage
with technology, as they develop better risk
assessment skills and technical competencies.
Furthermore, [5] demonstrated that extension
services incorporating hands-on training and
continuous  support significantly  reduce
resistance to change and increase adoption
rates. These findings underscore the
importance of education and targeted training
programs in facilitating the adoption of
modern agricultural technologies.

Beyond education, financial constraints are a
major barrier to technology adoption, as many
modern agricultural technologies require
substantial initial investments. [6] found that a
lack of access to affordable credit or
agricultural financing limits the ability of
farmers to invest in innovative technologies,
leading to continued reliance on traditional,
lower-cost methods. Likewise, [7] study
reported that government-supported financial
programs and flexible loan mechanisms
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significantly ~ enhance  adoption  rates,
particularly in rural areas where capital
availability is limited. Importantly,

agricultural extension services act as a bridge
between farmers and financial institutions by
guiding them on how to access agricultural
credit, secure grants, and make informed
investment decisions that align with their
farming needs. In this context, [8] concluded
that farmers who receive financial literacy
training through extension programs are more
likely to strategically allocate resources and
invest in technology compared to those who
lack such support.

From a social perspective, peer influence and
community engagement play a crucial role in
technology adoption. [9] highlighted that
interactions within farming communities
facilitate the diffusion of agricultural
innovations, as farmers often learn from the
experiences of their peers before deciding to
adopt new technologies. Similarly, [10] found
that farmers who actively participate in
cooperative  networks or  extension-led
knowledge-sharing initiatives exhibit higher
adoption rates compared to isolated farmers.
Furthermore, [11] asserted that agricultural
extension services, through farmer field
schools and participatory learning programs,
strengthen social networks and encourage
collective decision-making, thereby
accelerating technology uptake.

A1 Research Problem

Despite  significant  advancements  in
agricultural technology, farmers continue to
face socioeconomic barriers that hinder
adoption, leading to suboptimal productivity,
increased operational costs, and persistent
reliance on conventional farming methods.
Research indicates that education, financial
constraints, and weak social influence are
among the primary obstacles limiting
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technology uptake [1]. However, agricultural
extension services play a fundamental role in
knowledge transfer, capacity building, and
overcoming these challenges by equipping
farmers with the necessary skills and resources
to engage with modern technologies. This
study seeks to investigate these factors within
the context of Al-Rafiah village, located in the
Al-Rashad subdistrict, Kirkuk Governorate,
where agriculture is the predominant
economic activity. Farmers in this region rely
heavily on traditional farming methods while
facing financial and social limitations that
influence their decisions on technology
adoption.

.1.2 Research Objectives

This study aims to provide an in-depth
understanding of the factors influencing
farmers’  decisions  regarding  modern
agricultural ~ technology  adoption by
addressing the following research questions:

a. How does farmers' educational level
influence the adoption of modern agricultural
technologies?

b. What is the impact of financial support
on farmers' ability to adopt technology?

C. To what extent does social influence
affect farmers' decisions to adopt agricultural
innovations?

d. How can agricultural extension
services enhance farmers' adoption of modern
agricultural technologies?

2 Research Methodology

A sample of 40 farmers was randomly selected
from Rafiya village, located in the Rashad
sub-district of Kirkuk Governorate. Data were
collected through a paper-based questionnaire
that was carefully designed to include the
following independent variables:
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a. Education Level (llliterate, Primary,
Intermediate Education, Secondary Education,
University Degree or Higher.(

b. Financial ~ Support  (Self-financing,
Bank loans, Government support, Support
from NGOs.(

C. Social Influence (Influence from the
local community and peers on adopting
agricultural technologies.(

The dependent variables in the study were:

a. Technology Adoption Level (Did the
farmer adopt one or more technologies.(?

b. Impact of Agricultural Technologies
on Productivity (Did the technologies result in
increased productivity.(?

C. Social integration of Technologies
(Did the technologies improve relationships
among farmers or within the community.(?
After data collection, statistical analysis was
conducted using IBM SPSS Statistics. The
analysis included frequency distribution and
percentage calculations to examine the basic
data distributions, in addition to Spearman's
correlation  coefficient to explore the
relationships between the independent and
dependent variables in the study.

3 Results and Discussion

3.1 Frequency Distribution
Percentage Analysis of Study Factors:
.3.1.1 Education Levels for Farmers :
The Results indicate that the majority of
farmers in the study sample have attained a
secondary or higher education level (72.5%),
signifying a relatively strong knowledge base
within the agricultural sector. Conversely,
27.5% of farmers possess only primary or
intermediate education, highlighting a segment
of the farming population that may require
targeted extension programs to enhance their
understanding and application of modern
agricultural practices.

and

ISSN 2072-3857




Euphrates Journal of Agricultural Science-17 (1): 135-145 , (Mar.2025)

Mahmood.......

These findings align with a report by [1],
which emphasizes that farmers with higher
education levels exhibit greater competence in
adopting and implementing agricultural
innovations compared to those with minimal
education. Moreover, [12] identified that low
literacy rates in rural areas significantly hinder
the adoption of modern agricultural

technologies, reinforcing the notion that
education plays a pivotal role in facilitating
technology transfer. Consequently, fostering
educational initiatives tailored to farmers with
lower literacy levels could serve as a catalyst
for increasing adoption rates and improving
agricultural productivity.

Table (1): Frequency Distribution and Percentage of Farmers’ Education Levels

Education Level Frequency Percent (%)
Iliterate 0 0

Primary Education 6 15
Intermediate Education 5 125
Secondary Education 19 47.5
University Degree or Higher 10 25

Total 40 100

.3.1.2 Financial Support for Farmers

Findings indicate that 77.5% of farmers rely
on self-financing as their primary means of
funding for agricultural technology adoption,
while 22.5% reported being financially
constrained and unable to afford such
investments. Notably, none of the respondents
reported  utilizing  alternative  financial
mechanisms, such as government subsidies,
bank loans, or cooperative assistance.

The absence of external financial support in
this study may be attributed to several factors.
One possibility is the lack of availability or
accessibility of  structured agricultural
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financing programs within the study area.
Additionally, some farmers may be unaware
of existing funding opportunities or exhibit
reluctance to engage with financial institutions
due to unfavorable loan conditions. This aligns
with findings by [10], who highlighted that
inadequate financial mechanisms remain a
major impediment to the adoption of
agricultural innovations. In contrast, [7]
demonstrated that structured government-
backed financial programs significantly
enhance adoption rates in regions where
farmers can readily access such resources.
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Table (2): Frequency Distribution and Percentage of Financial Support Sources and Their

Impact on Farmers

g:;npi)nocrlfl Frequency | Percent (%)

Governmental 0 0

Support

Bank Loans 0 0

Self-Financing | 31 77.5

Support  from

Cooperatives or | 0 0

NGOs

Unable to

Afford the Cost ? 22:5

Total 40 100

According to [9], social influence plays a

.3.1.3 Social Influence on Technology crucial role in the diffusion of innovations;
Adoption however, this study indicates that such an
The role of social influence in farmers' effect is limited in this particular farming

decisions to adopt agricultural technologies
appears to be relatively weak, with 52.5% of
farmers reporting very weak or weak social
influence, while 32.5% perceived a moderate
influence, and only 15% considered social
influence to be strong or very strong.

These results suggest that farmers' decisions to
adopt technology are primarily influenced by
individual factors such as education and
financial capacity rather than social pressures.

community. [11] further supports this notion,
arguing that social influence is more
pronounced in agricultural settings that
emphasize cooperative farming, whereas it
tends to be less significant in individualistic
farming structures. Strengthening cooperative
extension services and knowledge-sharing
platforms may help bridge this gap and foster
a more conducive environment for widespread
technology adoption.

Table (3): Frequency Distribution and Percentage of Social Influence in Technology Adoption.

Social Influence Frequency Percent (%)
Very Weak Influence 17 42.5
Weak Influence 4 10
Moderate Influence 13 32.5
Strong Influence 4 10
Very Strong Influence 2 5
Total 40 100
30.0% of farmers did not adopt any

.3.1.4 Technology Adoption Levels Among
Farmers

The data revealed that 55.0% of farmers
adopted only one agricultural technology,
indicating a gradual but promising interest in
modern agricultural practices. Conversely,
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agricultural technology, which may reflect
economic or social barriers hindering
technology adoption. Meanwhile, only 15.0%
of farmers adopted multiple agricultural
technologies, suggesting that comprehensive
technology adoption remains relatively low.
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These findings indicate that technology
adoption in agriculture follows a progressive
adoption pathway, where most farmers
initially experiment with a single technology
before committing to multiple innovations.
This pattern aligns with diffusion theories in
agricultural innovation, as described by [9],
who emphasized that technology adoption is
typically gradual, with farmers first integrating

one innovation and later expanding based on
perceived benefits and observed success.
Similarly, [6] highlighted those high costs,
limited financial support, and inadequate
agricultural extension services are among the
primary barriers preventing farmers from
embracing multiple agricultural technologies
simultaneously. This result also aligned with
[13.]

Table (4): Frequency Distribution and Percentage of Technology Adoption Levels Among

Farmers.

Tech Adoption Frequency Percent
Level (%)
Did not adopt 12 30
any technology

Adopted one | », 55
technology

Adopted

multiple 6 15
technologies

Total 40 100

3.1.5 Impact of Technology Adoption on
Agricultural Productivity

The findings reveal that 32.5% of farmers had
not adopted any modern agricultural
technology, while 10% reported no observed
impact on productivity. However, 27.5%
noted a substantial increase in productivity
following technology adoption, while others
experienced slight to moderate improvements.
These results underscore the varied
effectiveness of agricultural technologies
among farmers, which may stem from
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differences in application methods, training
levels, or the suitability of technologies to
local farming conditions. [14] emphasized that
the extent of productivity gains from
technology adoption is largely contingent
upon farmers' technical knowledge and the
compatibility of new technologies with
prevailing agricultural systems. To maximize
these benefits, greater investment in extension
training and  adaptive  research s
recommended to ensure that farmers can
optimize the use of available technologies.
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Table (5): Frequency Distribution and Percentage of the Impact of Technology Adoption on

Agricultural Productivity.

Productivity Frequency Percent
Impact (%)
Have not used
any technology | 13 325
yet
No impact 4 10
observed
Sllghtlncrease In | & 15
productivity
Moderate
increase in |6 15
productivity
Significant
increase in |11 27.5
productivity
Total 40 100
.3.1.6 Social integration of Technology Adoption
farmers. According to [11], agricultural

%350f farmers reported that adopting
agricultural technologies had no effect on their
social relationships, while 30% stated that it
enhanced cooperation with other farmers, and
5% felt that it reduced cooperation.

These findings suggest that the social
integration of agricultural technology adoption
remains limited, emphasizing the need to
strengthen  cooperative  networks among
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technologies can enhance social interactions
and collaborative learning when robust
knowledge-sharing platforms exist, such as
farmer cooperatives and digital extension
services. Therefore, developing structured
community-based extension programs may
foster stronger social cohesion among farmers
and further accelerate the diffusion of
agricultural innovations.
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Table (6): Frequency Distribution and Percentage of Social integration Following Technology

Adoption.

Social Frequenc | Percen

integration y t (%)

I have  not

adopted any | 12 30

technology yet

No impact on

my social | 14 35

relationships

Increased my

collaboration

with other 12 30

farmers

Decreased my

collaboration 5 5

with other

farmers

Total 40 100

that formal education does not play a direct

3.2 Spearman Correlation Analysis role in shaping farmers’ social interactions

Between Socioeconomic Factors, Technology
Adoption, Productivity, and social integration
Among Farmers

.3.2.1 The Influence of Education Level on
Technology Adoption, Productivity, and social
integration

The correlation analysis indicates that
education level is not a significant determinant
of agricultural technology adoption, with a
weak and non-significant correlation of
(0.097, P = 0.553). This suggests that formal
education alone does not decisively influence

farmers’ decisions to adopt modern
agricultural  technologies. Likewise, the
correlation between education level and

productivity was weak and negative (-0.143, P
= 0.378), indicating that higher education does
not necessarily lead to increased productivity;
rather, hands-on experience and access to
technical training may be more critical factors.
Furthermore, education level had no
meaningful correlation with post-adoption
social integration (0.006, P = 0.969), implying
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following technology adoption. These findings
align with [15], who emphasized that while
education enhances cognitive capacity, its
direct impact on technology adoption remains
limited unless coupled with effective
agricultural extension and advisory services.
.3.2.2 The Impact of Financial Support on
Technology Adoption, Productivity, and social
integration

The results revealed a strong negative
correlation between financial support and
technology adoption (-0.532, P = 0.000),
suggesting that farmers who rely on financial
assistance are less likely to adopt new
technologies compared to those who self-
finance their agricultural investments. This
could be attributed to strict loan conditions,
financial risk aversion, or skepticism
regarding the economic feasibility of new
technologies. However, financial support
demonstrated a strong positive correlation
with  productivity (0.501, P = 0.001),
indicating that farmers receiving financial
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backing experience significantly higher
productivity levels, likely due to their ability
to invest in quality inputs, modern machinery,
and improved farming techniques.
Interestingly, financial support showed a
negative correlation with social interaction (-
0.475, P = 0.002), suggesting that farmers who
depend on external funding tend to be less
engaged in knowledge-sharing and
collaborative agricultural initiatives. These
findings align with [10], who concluded that
financial aid alone is insufficient to guarantee
technology  adoption and  must be
complemented by well-structured agricultural
extension programs to maximize its impact.
This result also aligned with [16]

.3.2.3 The Role of Social Influence in
Technology Adoption, Productivity, and social
integration

Social influence emerged as a key driver of
technology adoption, with a strong positive
correlation of (0.490, P = 0.001). This
suggests that farmers who actively interact
with their peers and participate in agricultural
networks are significantly more likely to adopt
modern technologies. This finding is

consistent with existing research highlighting
that  farmer-to-farmer interactions and
exposure to successful adopters play a crucial
role in reducing uncertainty and accelerating
technology diffusion. However, the correlation
between social influence and productivity was
weak and statistically insignificant (0.215, P =
0.182), indicating that while social
engagement may encourage technology
adoption, it does not necessarily result in
immediate productivity gains unless the
adopted  technologies are  effectively
implemented. In terms of post-adoption social
integration, a moderate positive correlation
(0.391, P = 0.013) was observed, suggesting
that farmers who adopt technology tend to
experience greater social integration, often
gaining recognition within their farming
communities. These results support the
findings of [11], who emphasized that social
networks serve as crucial platforms for
information exchange, reinforcing farmers'
confidence in adopting and sustaining new
agricultural technologies.

Table (7): Correlation Between Independent Factors (Education Level, Financial Support, and
Social Influence) and Dependent Factors (Technology Adoption, Productivity, and Social

Interaction) Using Spearman’s Coefficient.

Spearman’s Coefficient Tech Adoption Level |Productivity Impact |Social integration
Edu Level C?orr_e!ation .097 -.143 .006
significant |.553 .378 .969
Financial Support Correlation 532" -501" -475
significant |.000 .001 .002
Social Influence  (COrrelation 4907 215 3917
significant |.001 182 .013

*, Correlation is significant at the 0.05 level.
**_Correlation is significant at the 0.01 level.
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4 Conclusion

A

The results of the study showed that the
educational level of farmers did not have a
significant effect on the adoption of modern
agricultural technologies, as the data revealed
no meaningful relationship between education
and technological adoption.

2 It was found that 77.5% of farmers rely
on self-financing, and the results showed a
negative significant correlation  between
financial support and the level of technology
adoption, indicating that a lack of financial
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