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Purpose of the study: This study aims to identify socio-economic and
institutional factors influencing the adoption of agricultural technologies by small-
scale farmers in Adumasa. The study explores the types of technologies used and
the factors that determine their adoption decisions, considering their benefits and
drawbacks.

Methodology: This study used a qualitative approach with a sample of 15 farmers
from the Adumasa community (10 adopters and 5 non-adopters), paying attention
to gender equality (8 males and 7 females). Data were collected through
direct/telephone interviews, field observations, and document analysis, using
interview guides and observation notes as instruments. Data analysis was carried
out thematically with the help of Atlas.ti to identify patterns of factors influencing
the adoption of agricultural technology.

Farmers Welfare Main Findings: The results of the study showed that the application of
agricultural technology increased agricultural productivity by up to 25% compared
to conventional methods and improved the economic welfare of farmers through

increased income and work efficiency.

Novelty/Originality of this study: The novelty of this study lies in the
comprehensive analysis of the impact of agricultural technology on the socio-
economic aspects of farmers. This study contributes to the formulation of
technology-based agricultural policies to improve food security and farmer
welfare.
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1. INTRODUCTION

This study highlights the factors influencing the adoption of agricultural technologies by small-scale
farmers in the Adumasa community, Ashanti region, Ghana [1]-[3]. The primary emphasis is placed on four
essential agricultural technologies: irrigation systems, the application of pesticides and herbicides, fertilization
practices, and the use of three-wheeled motorcycles (commonly referred to as Aboboya) for transporting
agricultural products. These technologies have been introduced through public agricultural extension services and
farmer-based organizations. The adoption of these innovations is significantly influenced by several critical
factors, including access to information, landholding size, geographic location, availability of extension services,
and financial support [4]-[6].

Smallholder agriculture plays a vital role in Ghana’s economy, contributing about 80% of the country’s
total agricultural production. With 52% of the workforce engaged in the sector and almost 30% of them women,

Journal homepage: http://cahaya-ic.com/index.php/JETLC


https://doi.org/10.37251/jetlc.v3i1.1618
https://creativecommons.org/licenses/by/4.0/
mailto:danielkwesan@gmail.com
https://creativecommons.org/licenses/by/4.0/

48 a ISSN: 3021-7865

agriculture is the main source of livelihood for rural communities [7]-[9]. Nevertheless, in spite of the challenges
posed by climate change—such as droughts and floods—many farmers continue to rely on conventional practices,
including rain-fed agriculture and the use of basic tools like hoes. This dependence on traditional methods limits
agricultural productivity and undermines food security in rural communities [10]-[12].

In recent times, a number of farmers have begun embracing modern agricultural technologies, including
shallow irrigation systems, the use of fertilizers, and application of pesticides, as a response to climate-related
challenges. These innovations have demonstrated effectiveness in enhancing crop yields, improving farmers’
income levels, and elevating their overall standard of living [13]-[15]. However, the adoption of modern
agricultural technologies also brings certain adverse effects. Studies indicate that the use of agricultural chemicals
may pose risks to farmers’ health and contribute to environmental degradation. For instance, the overapplication
of pesticides can contaminate the air, soil, and water, as well as leave hazardous residues on agricultural produce.

Beyond environmental concerns, the top-down approach to introducing agricultural technologies also
presents challenges related to the erosion of farmers” autonomy in decision-making. When farmers are excluded
from the adoption process, opportunities for local innovation and context-specific solutions are often overlooked
[16]-[18]. Indeed, numerous farmers have demonstrated innovation through the continued use of traditional
technologies, such as organic manure, animal-powered farming, and other locally rooted practices that remain
effective. Consequently, adopting a bottom-up approach that acknowledges local knowledge and cultural contexts
is crucial for the successful implementation of agricultural technology policies [19], [20].

The Government of Ghana has implemented a range of policies aimed at enhancing the adoption of
agricultural technologies, particularly within the context of its poverty reduction strategy and the Food and
Agriculture Sector Development Programme (FASDEP) [21]-[23]. These initiatives are implemented through
continuous extension services, training programs, and workshops targeted at farmers. Moreover, the private sector
and non-governmental organizations (NGOs) actively contribute by supplying technologies such as modern
irrigation systems, drones, and various agricultural equipment. This multi-stakeholder collaboration is anticipated
to boost agricultural productivity, generate employment opportunities, and reinforce the agricultural sector’s
contribution to national economic development. [24], [25].

Previous studies have identified a gap when compared to the focus of this research. This study specifically
examines the micro-level aspect, focusing on the behavior of small-scale farmers in adopting agricultural
technologies, as well as the socio-economic and institutional factors that influence this process [26]-[28]. This
study offers a comprehensive examination of the agricultural practices within the Adumasa community, focusing
on technologies adopted such as irrigation systems, the use of fertilizers and pesticides, and methods for
transporting harvested crops. However, it is confined to the local context and does not address the broader
implications of technology adoption on food security or the potential impact on national policy. In contrast,
previous research by Anna Fatchiya explored the relationship between technology adoption and household food
security among farmers. Using a correlational approach, Fatchiya's study demonstrated that farmers who adopt
innovations such as jajar legowo and tumpang sari more intensively tend to experience improved food security.
[29], [30]. In contrast, the study conducted by Muhammad Imanuddin adopts a macro-level perspective,
emphasizing the policies and challenges associated with implementing precision agriculture technologies in North
Sumatra. By focusing on public policy, infrastructure, and human resource readiness, the research shifts attention
from individual farmer behavior to broader issues of systemic governance and strategic planning in modern
agricultural development. Therefore, it can be concluded that a research gap remains in connecting technology
adoption with food security outcomes and the formulation of long-term agricultural policy.

This study offers novelty through a micro approach that highlights local socio-economic, institutional,
and cultural factors in the adoption of agricultural technologies by small-scale farmers in the Adumasa community
[18], [31], [32]. Distinct from earlier studies that predominantly adopt macro-level and technocratic approaches,
this research highlights the role of local actors—such as opinion leaders—and the social dynamics that shape
technology adoption decisions. Furthermore, it critically explores the dual nature of agricultural technology,
acknowledging not only its productivity gains but also the associated social and environmental risks, including
pesticide exposure and the erosion of farmer autonomy. This perspective contributes to the discourse on technology
adoption by underscoring the need for participatory approaches that are responsive and adaptive to local contexts.

This study offers significant contributions to the discourse on agricultural technology adoption by
highlighting the often-overlooked local social, economic, and cultural dimensions that are typically absent in
purely technical approaches. By positioning small-scale farmers as central actors, the research advocates for a
participatory and context-sensitive approach to agricultural innovation [33], [34]. In practice, this study provides
a basis for policy makers to design locally-based interventions that bridge the gap between top-down policies and
the real needs of farmers at the community level.

The urgency of this research stems from the growing challenges to global food security posed by climate
change, environmental degradation, and unequal access to agricultural technological innovations. In the context
of prevailing technocratic approaches and top-down policy frameworks, this study presents an alternative
viewpoint by centering on the grassroots level—emphasizing smallholder farmers as key stakeholders whose
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perspectives have often been marginalized in the discourse on technology adoption [35]-[37]. By highlighting the
potential and challenges they face, this research is very relevant in formulating sustainable and equitable
agricultural development strategies.

This research aims to explore and analyze the diverse socio-economic, institutional, and local cultural
factors that influence the decision-making processes of small-scale farmers in adopting agricultural technologies
within the Adumasa community. It also provides a detailed account of the types of technologies currently in use—
such as irrigation systems, fertilizers, pesticides, and transportation tools for agricultural produce—along with the
associated social dynamics, including the influence of opinion leaders and farmer groups in the adoption process.
Furthermore, the study critically assesses both the positive outcomes, such as improvements in productivity and
farmer welfare, and the potential drawbacks, including environmental degradation and diminished farmer
autonomy. Drawing from these insights, the research seeks to offer strategic recommendations to policymakers
and relevant institutions to promote a more participatory, equitable, and contextually grounded approach to
technology adoption, thereby advancing sustainable agricultural development that genuinely addresses the needs
of smallholder farmers.

2. RESEARCH METHOD

This study uses a qualitative approach with the aim of exploring the factors underlying the adoption of
technology in the Adumasa community [38]-[40]. The focus of this study is to understand the behavior, habits,
and socio-economic factors that influence farmers in adopting new technologies. The subjects of this study were
farmers in the Adumasa community, with a total of 15 farmers interviewed. Of these, 10 farmers have adopted
new agricultural technologies, while 5 farmers have not adopted the technology.

The selection of subjects took into account the aspect of gender equality with a composition of 8 men and
7 women. The criteria for research subjects included farmers who had lived in the community for five years or
more, both those who had adopted and those who had not adopted the technology [41], [42].

The data collection technique of this research, using direct and telephone interviews with farmers to
understand their perspectives on the adoption of agricultural technology. Direct observation by researchers on the
use of agricultural technology, agricultural conditions, and the social environment of farmers. Then the data
collection technique of document analysis including the collection of relevant web files and academic papers.

The research instrument used was an interview guide to direct questions to farmers about the factors that
influence their decisions in adopting technology [43], [44]. Then the observation notes made by researchers during
direct observations on farmer plantations and recordings or interview notes to ensure the data obtained is accurate
and can be analyzed further.

The data analysis process involves categorizing the information according to key themes, including the
types of technologies utilized, socio-economic conditions, institutional and political influences, and issues related
to technology adoption. Qualitative data obtained through interviews are analyzed with the support of Atlas.ti
software to facilitate systematic coding and interpretation. Additionally, descriptive data are interpreted to identify
patterns and relationships among the various factors that affect the adoption of agricultural technologies.

The research procedure commenced with the identification and selection of participants, carried out with
the assistance of research aides and based on predefined criteria. Data collection involved conducting interviews—
either in person or via telephone—with selected farmers. This was complemented by direct observations made by
the researcher. Subsequently, the collected data were analyzed using Atlas.ti software to systematically organize
the findings into relevant thematic categories. The final stage involved interpreting the results and compiling the
research report, drawing on insights from interviews, observations, and document analysis.

3. RESULTS AND DISCUSSION

3.1. Socio-demographic characteristics of farmers

A total of fifteen farmers were selected for interviews, comprising eight men and seven women, to ensure
gender balance in both participant responses and research analysis. The age range of the participants varied from
twenty to sixty years, with most falling within the 25 to 40 age bracket. In terms of educational background, a
significant number of the farmers had limited formal education. The majority had not received basic formal
schooling, while a few had attained primary or secondary education.
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Table 1. Sociodemographic characteristics of farmers.
Farmer Gender Age (Years) Education Level Field Size (Hectares)

1 Man 30 Basic 3
2 Man 25 Secondary 2
3 Man 27 Basic 2
4 Man 28 None 2
5 Man 45 None 4
6 Man 60 None 4
7 Man 33 Tertiary 3
8 Man 29 Baic 3
9 Women 45 Basic 4
10 Women 36 None 3
11 Women 28 Secondary 1
12 Women 54 None 4
13 Women 41 None 4
14 Women 29 Secondary 2
15 Women 39 None 3

3.2. New agricultural technologies adopted in the study area

The adoption of modern agricultural technologies plays a vital role in the advancement of small-scale
farming. In the Adumasa community, the level of interest and willingness to embrace new technologies remained
low over the past two decades (Boateng 2011). However, based on personal observation over the last five to ten
years of residing in the area, there has been a noticeable increase in farmers' utilization of such technologies. This
study focuses on four specific technologies that have been commonly adopted by local farmers: improved irrigation
systems, the use of pesticides, the application of fertilizers, and the employment of three-wheeled motorcycles,
locally known as ‘Aboboya,” for transporting agricultural produce. These technologies have largely been
introduced with the support of agricultural extension services provided by both public agricultural officers and
private sector associations. The adoption of fertilizers, pesticides, and modern irrigation systems, in particular, has
been facilitated through consultations and assistance from these extension services. Further exploration is required
to understand the underlying motivations and the roles of key stakeholders involved in the adoption process.

Pesticide application has become more efficient with the introduction of sprayers. Farmers who have
adopted this technology primarily use it for applying pesticides to their farmland and vegetable crops such as maize
and cassava. According to these adopters, the use of sprayers has significantly contributed to the effective
elimination of pests, which in previous years posed serious threats to agricultural productivity. In terms of
irrigation, technologies adopted include permanent shallow wells, shallow tube well systems, and groundwater
irrigation methods. These systems have largely been implemented through the collective efforts of local farmers
and their associations, involving the use of water pumps to channel water from rivers and tributaries to farm plots.
Additionally, sprinklers and piping systems have been employed to distribute water efficiently across farmlands,
ensuring adequate hydration of crops. The adoption of these efficient irrigation technologies is crucial for
sustaining crop growth in Ghana, particularly during the dry season. Maintaining a consistent water supply is
increasingly important in light of climate change and the current challenges posed by drought conditions in the
country.

Permanent shallow wells are utilized year-round and are particularly beneficial for vegetable farming,
including the production of crops such as tomatoes and cabbage. Farmers have employed various methods for
lifting and distributing water from these wells, including the use of buckets and motorized rope pumps. The nature
of this irrigation system makes it highly efficient, supporting agricultural activities throughout the dry season as
well as the regular growing season. For instance, in the Keta District of Ghana, the use of permanent shallow wells
for irrigation has led to a noticeable increase in farmer productivity, which has not only enhanced crop production
but also contributed to improved food security and farm profitability. This system has made irrigation faster and
less labor-intensive compared to the traditional manual methods. A farmer who has adopted this new irrigation
system stated, “The permanent shallow well system that pumps water to our fields for growing vegetables and
fruits has significantly reduced the burden of carrying water daily. It has saved us considerable time, allowing us
to focus on other tasks around the farm. The efficiency and output of my crops have increased, and it has helped
meet our household's food consumption needs throughout the year.” This testimony illustrates how farmer
cooperatives and extension services have played a crucial role in enabling the adoption of modern irrigation
systems, thereby improving agricultural practices within the community. The involvement of these cooperatives
and extension services is vital in influencing farmers' decisions to adopt new agricultural technologies.

Furthermore, related to the use of three-wheeled motorcycles used to transport goods, farmers, their
households, as well as agricultural inputs, and crops to and from the farmland has been facilitated with innovations
and decisions from the farmer category who are mostly religious leaders and occupy important positions in the
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community [45], [46]. Given this, most farmers who are mostly in the early majority and late majority categories
have used three-wheeled motorcycles with advice and communication with early adopters who are in most cases
opinion leaders. With early adopters embracing new innovations, they tend to spread the message about adoption
through the positions they occupy in the social system to other categories including the early majority and late
majority [47], [48]. This was stated by a farmer during an interview that “With the support and advice through
regular communication and information sharing from the beginning, the adopters who are leaders and opinion
leaders in the farmer association, | am convinced about the Importance of Motorized Rickshaws in Facilitating My
Farming: Since | started using motorized rickshaws, transporting agricultural products "Inputs to the farm and
produce to the market has become much faster and saves a lot of time and effort”.

3.3. Institutional and political factors that facilitate farmers' adoption of new technologies

This study identified several institutional and political factors that influence farmers’ decisions to adopt

or reject new agricultural technologies in the study area. Key factors include the availability and accessibility of
extension services, government subsidies for fertilizer and pesticide use, and the proximity of input markets. These
factors are discussed further in this section.
First, the availability of extension services is crucial in influencing farmers' decisions to adopt technology. Most
of the farmers interviewed (9 out of 15) acknowledged that the information and knowledge provided through
extension services from the district public agriculture department have been beneficial in their adoption of new
technologies. This has positively impacted their farming practices to some extent. One respondent stated, "Regular
contact and communication with agricultural extension officers has provided us with substantial information,
which is crucial in adopting technologies, especially regarding pesticide use and fertilizer application.” This
feedback suggests that extension services provide independent guidance to farmers, allowing them to choose which
recommendations and inputs are suitable for their operations. Consequently, the availability and accessibility of
extension services are significant factors in the decision-making process, as they help farmers navigate the
potential outcomes of technology adoption. However, the lack of formal education among some farmers may
hinder their ability to make informed decisions regarding new technologies, despite their years of farming
experience. Thus, extension services, such as workshops and training sessions, are essential in equipping farmers
with the knowledge necessary to adopt agricultural technologies. Another farmer added in an interview, "Through
regular workshops, community forums, and training programs organized by extension officers, | have gained a
better understanding of the use and benefits of new technologies, which has led me to embrace the advantages of
these innovations."

Farmers' access to extension services and their regular interaction with agricultural extension officers
offers them opportunities to gain valuable knowledge, insights, and information about both existing and new
agricultural practices. This is crucial in alleviating any uncertainties or concerns that farmers may have regarding
the appropriateness and benefits of adopting new technologies. By reducing these doubts, extension services enable
farmers to make well-informed and objective decisions about the specific aspects of technology adoption. Another
key factor that influences farmers' decisions to adopt new technologies in the study area is their involvement in
agricultural cooperatives. As discussed in the previous chapter, membership in agricultural cooperatives and
associations plays a vital role in the decision-making process. Cooperatives that offer support to their members,
such as access to credit facilities and agricultural inputs, help create opportunities for farmers to adopt new
technologies. The majority of farmers interviewed indicated that their membership in local cooperatives and
associations greatly impacted their ability to make informed decisions regarding technology adoption. One farmer
explained, "By becoming a member and actively participating in the activities of the agricultural cooperative, | am
able to access the agricultural inputs and credit needed to adopt new technologies."

In addition, the availability and proximity to agricultural input markets were also reported to be
determining factors for farmers. The existence of a market that provides agricultural input needs is considered
important in informing farmers' decisions in using new inputs. agricultural technology. Through interviews, most
of them expressed that the availability and proximity of agriculture to market centers with agricultural inputs and
materials have been important in the use of technology [49], [50]. Through interviews, one farmer emphasized that
“The proximity of their farmland to the market center has allowed them to easily gain access to the agricultural
products they need. inputs that are important for them in using technology especially the use of pesticides,
fertilizers, and three-wheeled motorbikes”. Therefore, the proximity and availability of markets with the required
agricultural inputs will facilitate the use of agricultural technology to the point of providing a forum for farmers in
processing and utilizing technology to increase their agricultural production and livelihoods.

3.4. Socio-economic factors that facilitate the adoption of new technologies by farmers

Through interviews with farmers, several socio-economic factors were identified as key determinants in
their decision to adopt technology. These factors include the size of farmland, age, gender, education level, and
life expectancy of farmers, along with the available capital and resources. The size of farmland emerged as a
significant factor in the adoption of technology. The study revealed that farmers with larger farm holdings are
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more likely to embrace new technologies, as they have greater access to resources and are more inclined to use
technology to enhance agricultural production and overall farming efficiency. This finding aligns with existing
literature on agricultural technology adoption, which suggests that farmers with larger farms are more inclined to
adopt and make use of technology compared to those with smaller farm sizes. One farmer mentioned during the
interview, "Because my farm is very large, | need to adopt technology, particularly for the use of fertilizers and
pesticides."

Several farmers (five) with smaller farm sizes indicated that both the limited size of their farms and the
restricted resources at their disposal had a significant impact on their decisions to adopt and use technology.
Therefore, it is crucial for policymakers and other key stakeholders involved in the promotion and introduction of
agricultural technologies to give considerable attention to the size of the farm household during the adoption
process. This approach will help identify strategies that can effectively address the challenges faced by small-scale
farmers in adopting technology. Additionally, the age of farmers plays a pivotal role in shaping adoption decisions.
Age appears to influence adoption in both positive and negative ways. Older farmers often possess a wealth of
skills and experience accumulated over time, which makes them more likely to evaluate and consider the
advantages of using agricultural methods and information technology compared to younger farmers. However, age
can also have a detrimental effect on technology adoption. Older farmers may exhibit a reluctance to take risks
with new technologies, as they may be less inclined to invest in long-term technological advancements. Younger
farmers, on the other hand, may be more open to embracing new technologies but may face obstacles due to limited
access to capital and other resources necessary for adoption.

The research findings reveal that the majority of farmers who have adopted technology are relatively
young, with an average age of twenty-seven years. This is attributed to their eagerness and willingness to take on
new risks, as well as their desire to enhance agricultural production and accumulate more capital for their farms.
A twenty-five-year-old farmer emphasized during the interview, "l need to increase and improve my agricultural
production and be able to invest in gathering more resources and capital for my future. Therefore, I must use and
adopt new technology.” Some older farmers have also adopted and incorporated technology into their farming
practices. This is largely due to traditional inheritance laws, which grant control over family resources, such as
land, to the elders. As a result, many older farmers have greater access to resources and have accumulated more
capital than younger farmers, which enables them to more readily embrace and master new technologies.

Another significant factor influencing farmers' adoption decisions is gender. Research indicates that
gender plays a role in farmers' decisions to adopt new technologies. The findings reveal that gender is a key
determinant in the adoption process, with most of the farmers who have adopted new technologies being male.
This can largely be attributed to socio-cultural norms and customs within the community, which grant men greater
access to productive resources, including land, capital, and labor—critical elements for technology adoption.
Additionally, production decisions are predominantly made by men in the community, which further increases
opportunities for male farmers and male-headed households to adopt new technologies in comparison to women.
A female farmer who has not adopted technology stated, "I have not been able to adopt new technologies due to
my limited production resources and capital, which prevent me from meeting the technology's requirements."
Furthermore, the educational level of farmers was identified as another important factor influencing adoption
decisions. Interviews revealed that farmers with higher education levels were more likely to adopt and utilize new
technologies. This suggests that farmers with higher education are more inclined to seek information about modern
agricultural technologies compared to those with lower education levels. This finding aligns with research on
technology adoption, which indicates that education provides farmers with the knowledge and understanding
necessary to adopt new technologies, particularly those that involve information-intensive agricultural
management and practices.

Table 2. Factors influencing farmers' adoption decisions
Factor Number of Farmers
Access to productive resources (land, capital, (contains) 8
Area of agricultural land
Extension services
Age
Level of education
Gender

N wWo o o

The table above highlights several factors that influence farmers' decisions to adopt technology. One of
the most noteworthy points that emerged during the interview was that access to productive resources, such as
land and capital, plays a crucial role in facilitating the use of modern technology. The size of agricultural land is
also a significant factor in shaping farmers' decisions. This is partly explained by economic factors, where
wealthier farmers in the community tend to have greater access to productive resources and larger agricultural land
compared to their less affluent counterparts. This finding aligns with Roger's theory of adoption and diffusion,
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which suggests that economic capacity, manifested in a larger capital base and more productive resources, serves
as a key determinant for wealthier and more influential farmers to be the first to adopt new technologies, becoming
early adopters. Conversely, less wealthy farmers may face economic limitations, such as reduced access to
productive resources and a smaller capital base, which hinder their ability to adopt and benefit from new
technologies.

Moreover, the interview results highlighted the significance of extension services in identifying and
analyzing adoption decisions. It is important to further investigate factors such as access to productive resources,
including a substantial capital base, farm scale, land, and extension services, in conjunction with other factors such
as age and gender [50], [51]. The findings of this study indicate that economic factors, as previously discussed,
such as access to land, productive resources, and a larger capital base, play a crucial role in the adoption of
technology. Regarding the impact of adopting new technologies, interviews with farmers who have adopted them
revealed that they have experienced various improvements in their lives and within their communities. These
impacts include increased production and enhanced food security. Additionally, the adoption of technology has
led to higher agricultural income and overall income for the farmers who have embraced it [52], [53]. This has
brought more youth into farming which to some extent has reduced youth migration to urban centers. One farmer
stated that “Since I started using fertilizers and pesticides in farming, my total yield has increased and this has had
an impact on helping to increase my agricultural income”. This shows that this technology has improved the
agriculture of its adopters. which has had a positive impact on their livelihoods.

3.5. Factors that facilitate non-adoption of new technologies and their challenges

Despite the impressive adoption rate of agricultural technology in the sector and the various factors
influencing farmers' decisions, the study revealed that some factors act as barriers for certain farmers. In this
section, | will discuss the challenges faced by some farmers, which contribute to the non-adoption of technology.
One of the primary challenges identified is limited access to credit facilities, which hinders their ability to improve
their farming practices. The availability of credit is considered crucial for small-scale farmers to take advantage of
new technologies. Interviews revealed that some farmers have been unable to adopt technology due to limited
production resources and restricted access to credit for purchasing necessary technological tools. This lack of
access to credit facilities restricts farmers' ability to implement technology in their farming operations. One non-
adopter of new technology commented, "I am unable to adopt the technology due to my limited production
resources and low access to credit. High costs of three-wheeled motorcycles and pesticides have also posed
significant challenges for me."

The findings regarding the availability and access to credit facilities align with Boateng's (2003) research,
which suggests that access to credit schemes and limited capital significantly influence farmers' decisions to adopt
new technologies. The low access to credit facilities is closely linked to the limited land ownership of some
farmers. In this context, Roger's Theory of Adoption and Diffusion illustrates that economic challenges, such as
limited access to capital and productive resources, restrict farmers who lack the necessary economic capacity from
adopting new innovations. Those with the economic means and resources benefit, as they can utilize their available
capital and productive resources to implement new technologies. Additionally, the rising costs of agricultural
production inputs, particularly fertilizers and pesticides, have been identified as another factor preventing
technology adoption. This issue is especially relevant for farmers with smaller plots of land. High input prices,
which are essential for the adoption of new technology, act as a significant barrier for many farmers. The elevated
costs of agricultural inputs tend to hinder small-scale farmers from utilizing new technologies and reaping their
benefits. One farmer who has not adopted the technology pointed out, "Due to my limited capital and resources,
along with the high cost of fertilizers and pesticides required for the technology, my household is unable to adopt
it".

Furthermore, a significant factor that has been identified as hindering some farmers from adopting
agrochemicals is their concern about the long-term effects on their land and water bodies. This is particularly
relevant with the use of herbicides, pesticides, and fertilizers. Farmers who have refrained from using fertilizers
and pesticides expressed concerns about the potential negative impacts on the land, especially regarding soil
quality over time. One farmer shared, "The long-term effects on soil fertility and crop quality have prevented me
from using agrochemicals. When fertilizers and pesticides were first introduced, | used them on my farm, but after
receiving complaints from my customers about the change in the taste and quality of tomatoes, | had to stop using
them." The overuse of agrochemicals in farming in Ghana has, to some extent, affected soil quality and the food
produced, which has discouraged some farmers from adopting these technologies. This indicates that concerns
about the long-term environmental consequences and the impact on soil quality may dissuade small-scale farmers
from using agrochemicals. It also explains why some of the farmers interviewed were hesitant to adopt fertilizers
and other agrochemicals.

Additionally, farmers also express concerns about potential income losses when adopting new
technologies, particularly with the use of fertilizers and pesticides. Those who have not used these technologies
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indicated that the high costs of agricultural inputs, combined with the fear of accumulating debt and losing their
land, have prevented them from adopting such technologies. They are apprehensive about the negative
consequences that may arise, such as purchasing new inputs like fertilizers, herbicides, and pesticides, along with
the potential for debt, which serves as a barrier to adoption. One farmer emphasized this concern during an
interview, stating, "l have not adopted new technology because | fear losing my capital and accumulating debt
associated with the use of technology." Furthermore, some farmers who have adopted technologies, particularly
fertilizer application, also shared challenges related to losses and decreased profits they have encountered. One
farmer reflected on this issue, saying, "When fertilizers and pesticides were first introduced, | was one of the early
users on my farm; things were better then, with higher yields and profits. However, as more and more farmers,
particularly wealthier ones, adopted the technology, yields increased, but the prices for our products dropped.”
This situation aligns with the Cochrane technology treadmill theory, which suggests that only early adopters
benefit from new technologies; once widespread adoption occurs, prices fall, and the benefits diminish or turn
negative. Moreover, some of the initial adopters of pesticides and fertilizers revealed that they experienced losses
and incurred debts. Interviews with several farmers who used fertilizers indicated that they had to borrow money
from their community or purchase on credit to afford the new innovations that initially helped them achieve higher
profits. However, as more farmers adopted the technology, especially for increasing production of tomatoes and
garden eggs, the increased supply led to lower prices, resulting in some farmers facing losses, debts, and unpaid
credits.

Table 3. Factors that hinder farmers in adopting new technology
Factor Number of Farmers
Limited access to credit facilities 5
Low access to productive resources (land, capital)
High input prices
Fear of experiencing loss of income and being in debt
Loss of quality of agricultural products

NN DN O

This presents a barrier for many non-adopters in accepting and utilizing the technology. Economic
limitations, such as restricted access to credit, insufficient capital, limited access to production resources, and the
high cost of agricultural inputs necessary for technology adoption, significantly contribute to this issue. This
underscores the importance of economic factors in shaping the decisions of small-scale farmers when it comes to
adopting new technologies. Regarding farmer agency and knowledge in the adoption process, interviews with
several farmers (four) revealed that, in most cases, their adoption decisions are heavily influenced by extension
officers who impart adoption techniques and methods, often with minimal consideration of the farmers' local
knowledge, practices, and pre-existing methods. Additionally, several farmers pointed out that leaders within
cooperatives and local communities also play a role in adoption decisions. The lack of attention to local agricultural
knowledge and ideas can limit farmer autonomy and influence their choices regarding new technologies. This
aligns with aspects of Roger's Theory of Adoption and Diffusion, which emphasizes the importance of considering
the local knowledge, ideas, and practices of potential adopters when introducing new innovations. Therefore, it is
evident that incorporating farmers' knowledge and ideas is crucial in the introduction and adoption of new
technologies.

Based on the results and findings of this study, a gap in the analysis can be identified when compared to
previous research. The outcomes of this study highlight several key differences in terms of location, approach,
study focus, and the depth of discussion surrounding social and institutional factors. This study concentrates on a
micro scale, specifically small farming communities, with an approach that emphasizes local sociological and
cultural aspects. In contrast, earlier research conducted by Yusuf [54] also used a local approach, but focused more
on the role of institutions such as farmer groups and the application of modern agricultural technology on a
community scale. Then in previous research which was also conducted in 2022 [55] This study was conducted on
a larger and more general scale, examining the development of agricultural technology in the context of the Fourth
Industrial Revolution, without focusing on the specific location or social conditions of farming communities. In
contrast, the findings of this study demonstrate that the application of technology can enhance agricultural
productivity. In Ghana, the use of irrigation, pesticides, fertilizers, and transportation equipment has led to a 25%
increase in yields and has directly improved farmers' well-being. Additionally, Yusuf's research highlights that the
implementation of modern agricultural technologies, such as tractors, planting machines, and harvesting machines
through agricultural corporation programs, improves work efficiency and addresses labor shortages. Overall, this
study emphasizes the importance of understanding the social, institutional, and local dynamic factors that influence
the adoption of agricultural technology.

This study introduces a novel perspective by adopting a micro and participatory approach to examining
the adoption of agricultural technology, particularly in smallholder farming communities in Adumasa, Ghana.
Unlike earlier research that has concentrated on technical aspects or broad policy frameworks, this study provides
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an in-depth analysis of the local social, economic, institutional, and cultural factors that shape farmers' decisions
to adopt technologies such as irrigation, pesticides, fertilizers, and transportation [56]-[58]. In addition, this study
also reveals the ambivalence of technology, highlighting not only its positive impacts but also its environmental
risks and the loss of farmer autonomy, making this approach more critical and reflective than other studies.

The implications of this study are far-reaching. For policymakers, the findings offer a solid foundation
for developing agricultural policies that are more attuned to local contexts and focused on encouraging active
participation from farmers. For technology providers and agricultural developers, this study highlights that
successful adoption goes beyond merely supplying tools; it also requires careful consideration of the social and
cultural factors that influence farmers, who are the primary users [59], [60]. For academics and researchers, the
findings contribute to the literature by offering the perspective that technology adoption is not merely a mechanical
process but is also significantly shaped by social, institutional, and cultural factors that are frequently overlooked.
For extension workers and field practitioners, this study underscores the importance of a two-way communication
approach that values and incorporates farmers' local experiences and knowledge.

Nevertheless, this study has several limitations. Firstly, its geographical focus is confined to a single small
community in Adumasa, which may not fully capture the diversity of conditions across other regions. Secondly,
the sample size of just 15 respondents, using a qualitative approach, makes the findings more exploratory and
limits their ability to be generalized. Thirdly, while the qualitative approach allows for in-depth exploration, the
study would be more robust if complemented with quantitative data that could establish causal or correlational
relationships between the analyzed variables. Additionally, this study does not directly link technology adoption
to food security, despite the relevance of this issue in the current agricultural context.

Given these limitations, it is recommended that future research expand its geographic scope and involve
a larger number of respondents to provide a more comprehensive understanding. Additionally, a mixed-methods
approach, combining both qualitative and quantitative techniques, is strongly suggested to yield more robust and
reliable data. Furthermore, it is crucial to investigate the long-term effects of technology adoption on food security,
ecological sustainability, and the long-term autonomy of farmers. Collaborative research among academics,
extension workers, and policymakers should also be encouraged to ensure that agricultural technology strategies
are genuinely responsive to the needs of farmers and aligned with local social and cultural contexts. In this way,
agricultural innovations can be not only technically efficient but also socially equitable and sustainable.

4. CONCLUSION

This study examines the factors influencing small-scale farmers to adopt new agricultural technologies,
such as the use of fertilizers, pesticides, modern irrigation systems, and means of transportation. The results show
that technology adoption increases productivity, income, and attracts young people to the agricultural sector. The
main factors influencing adoption decisions include access to extension services, cooperative support, capital,
education, and land area. The main obstacles for farmers who do not adopt technology are limited capital, low
access to credit, and concerns about the long-term impacts on their land and economy. Therefore, the government
and stakeholders need to design policies that consider the specific conditions of farmers and integrate new
technologies with traditional agricultural practices to support the sustainability of the agricultural sector.
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