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Abstract

This study was conducted to analyse the adoption of ITA AKILIMO tools by cassava farmers in Nigeria and Ghana. 3 states were selected in
Nigeria, while 3 regions were selected in Ghana. A total of 500 respondents were finally chosen from the sample frame. Chi-square, ANOVA were
used for analysis. The objective of the study is to ascertain the socioeconomic characteristics of respondents in the study area and examine the
adoption of 1ITA AKILIMO tools in the study area. Respondents were between the ages of 31-40 years in Nigeria, while 41-50 years in Ghana. In
Nigeria, 78.5% of respondents were married, while 82.4% were married in Ghana. With an average educational status of 31.5% in Nigeria, who
are University graduates, while 25.2% in Ghana who finished from a polytechnic. Male cassava farmers had high adoption, while female farmers
had high adoption in Ghana. Hypothesis testing revealed that there's a significant relationship between the Sex (X2=0.30, p<0.00), marital status
(X2=9.89, p<0.00), educational level (X2= 16.56, p<0.00), and adoption of AKILIMO software in the study area. It was concluded that women
adopt 1ITA AKILIMO tools in Ghana more than in Nigeria. It was recommended that to increase the adoption of AKILIMO tools among genders,
especially women, it is important to address the constraints identified in the study by providing training and support for farmers, especially women.
This will help overcome these barriers and enhance the adoption of the tools.
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sustainability, thereby contributing to food and nutritional
security, economic development, and sustainable natural
resource management (FAO, 2016). Innovation is not only
driven by technological advances, but also through novel
ways of organizing farmers and connecting them to the
information they need. By introducing these game-changing
technologies, new ways to grow and deliver food to the
masses can be explored. Digital technologies have
significantly altered the nature and way of communication
and interaction with our environment (Zhang, J. (2023).

Introduction: Technology in agriculture, also known as
AgTech, has rapidly changed the industry in recent years.
Technologies are helping farmers improve efficiency and
maximize yield (Matthew et al, 2020). Some major
technologies that are commonly utilized by farms include:
harvest automation, autonomous tractors, seeding and
weeding, and drones. Recent trends have proven that
technology is revolutionizing the world of livestock
management, which runs the business of poultry farms, dairy
farms, cattle ranches, or other livestock-related

agribusinesses (Taylor & Linly., 2023) Livestock provides
much needed renewable, natural resources that we need
daily. The emerging technologies can literally transform the
agricultural landscape in the years to come. Emerging
technologies ranging from robotics to machine language
have completely transformed modern agriculture, both on a
small scale and large scale (Mohd, et al.2022); Nyong,
&Nweze, (2012) Agricultural innovation is the process
whereby individuals or organizations bring existing or new
products, processes, and forms of organization into social
and economic use to increase effectiveness,
competitiveness, resilience to shocks, or environmental

Unique technological innovations and personal devices, like
personal computers, mobile phones, self-driving cars,
advanced television units, drones, wearable devices,
smartphones as well as smart watches have changed the way
societies obtain, use and transfer information. These
technological novelties affect every industry, therefore many
operations for agricultural production and services are being
executed independently in recent times (Blyukozkan and
Gocer, 2018); Nyong, &Nweze, (2012) . However, the
ultimate goal of generating technology is not only just
adoption but somewhat much wider and broader.
Technology acts as a key vector for change in a variety of
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disciplines (Ugochukwu and Phillips, 2018). For example,
introduction of a new high-yielding paddy variety will have
an ultimate goal of increased paddy production or
productivity in the country. This can only be achieved by
promoting the adoption of the specific technology, which
will lead to achieving the ultimate goal. Rather than mere
adoption, it will require continuation of usage and spread of
information among a larger community to make a visible
impact on the community. Thus, the rate of adoption as well
as the rate of diffusion will determine the ultimate impact of
the technology generated. VVast amount of research has been
conducted over time to study the adoption process as well as
the diffusion process linked with the type of factors affecting
the adoption as well as the rejection of a technology by the
end users. Though technological development in agriculture
is believed to be a very important path to eliminate poverty
by many, and considered as a priority, most developing
countries still struggle with low rates of adoption of the
introduced novel or improved technologies. Nevertheless,
adoption of novel technologies lies as a pivotal necessity in
developing the agriculture sector,(Nyong & Bassey 2019).

Much emphasis is given to facilitate and ensure adoption of
technologies. The technological inventions in agricultural
sector coupled with adoption have driven agriculture
towards its development. Each day, the population is
growing which increases the demand for food. This further
aggravates the requirement of new improved technologies in
the agricultural sector. Thus, technology adoption is
emphasized at high levels (Ruzzante et al., 2021). Many
smallholder farmers around the world still farm the same
way their ancestors did thousand years ago (Dixon et al.,
2023). Traditional farming approaches may continue to work
for some, but new practices can help many to substantially
improve yields, soil quality and natural capital increase as
well as food and nutrition security. Sometimes innovations
to address these issues are taken to farms via extension
activities. Farmers themselves can be organized in
innovative ways so they are reached more easily and
effectively with information (Tamako, 2022); Nyong,
&Nweze, (2012) . Advances in technology and farming
practices have helped farmer become much more productive,
growing crop efficiently in areas most suitable for
agricultural production. Farmers today are faced with a
changing climate, which demands seeds that can cope with
increased incidents of drought, heat waves, floods and
elevated salinity levels. Innovation is not restricted to the
methods employed in running the sector but cut across the
practices and goes down to the distribution of produce. This
covers but not limited to; adaptation to changing tech trends,
using tech products to ease farm work, such as farm
management information systems, big data, high-roofed
greenhouses, use of drones, GPS, sensors and several others
Nyong, &Nweze, (2012); (Tamako, 2022). Some effects of
technology on farming are evidence of adopting the use of
artificial intelligence to analyze farm growth, nutrients, and
deficiency in crops. GPS for tracking purposes and other
Agro-digital applications for various uses, all of which
enhance farmer’s productivity and enables to deliver
maximum value to farmers members. Cassava is among the
six commodities defined by the African Head of States as a

strategic crop for the continents, given its significant
contribution to the livelihoods of African farmers and its
potential for transforming African economy. Despite the
efforts of IITA to improve cassava production in Nigeria and
Ghana, there exists a significant gap in understanding and
addressing gender dynamics in the adoption of these
technologies. The International Institute of Tropical
Agriculture (1ITA) has developed digital agronomy tools
aimed at improving cassava production, yet there is a gap in
understanding rate of adoption and impact of these
technologies in the two countries (African Cassava
Agronomy Initiative, 2020). The objective of this study is to
determine the adoption of the AKILIMO tool among cassava
farmers in Nigeria and Ghana. ascertain the socioeconomic
characteristics of respondents in the study area; and
determine the adoption rate of AKILIMO tools in the study
area. Hypothesis of the Study: Hypothesis 1: There's no
significant  relationship between the socioeconomic
characteristics of the respondents in the adoption of
AKILIMO Tools in the study area

Study Area: The study was carried out in Nigeria and
Ghana. The population of the study consists of cassava
farmers who have been trained in the usage of AKILIMO
IITA tools in Nigeria and Ghana respectively. A total of 500
cassava farmers were selected from Nigeria (300) and Ghana
(200) using a stratified random sampling technique. Data
was collected using a structured questionnaire and interview
schedule. The questionnaire was administered to the selected
farmers in face-to-face interviews. Secondary data was
gotten from journals, proceedings of conferences, textbooks
and information from IITA. The collected data was analyzed
using SPSS software. Descriptive statistics such as
frequency and percentages were used to describe the sample
characteristics. Chi-square were used to determine the
relationship between the socioeconomic characteristics of
the respondents and the adoption of AKILIMO tools.
Logistic regression was used to determine the significant
predictors of adoption. Independent Variables are the
socioeconomic characteristics of the respondents, including
age, sex, marital status and educational status. Dependent
Variables are the Adoption of AKILIMO tools was
measured by assessing whether farmers had adopted
AKILIMO tools and how long they had been using them.
The study was limited to the experiences of cassava farmers
in Nigeria and Ghana, and may not be generalized to other
regions or countries. Additionally, self-reported data is
susceptible to social desirability bias.

Results and Discussion: Socioeconomic Characteristics
of the Respondents The study shows that In Nigeria, the
gender distribution of respondents was skewed towards male
participation, with 60.30% of the participants being male and
39.70% being female. In Ghana, on the other hand, female
respondents constituted 54.50% of the sample, with male
participants accounting for 45.50%. Studies have found that
gender is an important factor in the adoption of agricultural
technologies, with women often facing greater barriers to
access and use of these technologies (Nyong & Bassey
2019); (Baffour et al., 2021). Firstly, the age distribution of
farmers shows that the majority of farmers in both countries
are in the 31-50 age group, with a mean of 41 years in
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Nigeria and 42 years in Ghana. Osei et al. (2023), found that
the average age of cassava farmers in Ghana and Nigeria is
in the 40s. Which could be due to a range of factors, such as
the physical demands of farming or the need for experience
and knowledge of the industry. The result shows that a large
majority of farmers in both countries (78.2% in Nigeria and
66.8% in Ghana) are married. This suggests that farming is
often carried out as a household activity, with spouses
potentially collaborating on farming tasks or sharing
responsibilities. However, the proportion of single farmers
is higher in Ghana (20.5%) than in Nigeria (13.9%), which
may indicate cultural or societal differences between the two
countries. The relatively high proportion of unmarried and
divorced farmers in Ghana may indicate that these farmers
have fewer family obligations and are therefore more able to
focus on their farms and adopt new technologies. A study by
Mensah et al. (2021) found that married farmers in Ghana
were less likely to adopt new technologies than unmarried
farmers. The lower proportion of unmarried and divorced
farmers in Nigeria suggests that family obligations may play
a greater role in the adoption of new technologies.

Education is a key predictor of technology adoption among
farmers, with higher levels of education associated with
greater willingness to adopt new technologies (Abugre et al.,
2020). In Ghana, a significant proportion (41.6%) of farmers
have completed the West African Senior School Certificate
Examination (WAEC), which is equivalent to a secondary
school education in Nigeria. This suggests that many farmers
in Ghana have completed secondary education, which may
provide them with basic numeracy and literacy skills that
could be useful in farming.

Country Comparative of Adoption Category (Nigeria &
Ghana) The chart presents the adoption of AKILIMO tools
among cassava farmers in Ghana and Nigeria, comparing the
overall adoption rates for each country. The findings indicate
that Ghana had a higher adoption rate at 95.2% compared to
Nigeria at 78.9%. This suggests that the factors influencing
adoption are more favorable in Ghana, and that Nigeria may
need to adopt targeted interventions to increase the uptake of
AKILIMO tools among its farmers.

Factors Influencing Decision to Adopt Akilimo Tools
(Nigeria) Trust and reliability of the tools are the most
important factor both in Nigeria (92.6%) and Ghana
(90.7%), with over 90% of respondents agreeing that they
would adopt tools if they believed they were trustworthy and
reliable. This underscores the importance of building trust
and credibility with farmers. However, the table shows that
more farmers in Ghana agreed with the various factors
influencing their decision to adopt AKILIMO tools,
compared to farmers in Nigeria. Due to reasons like
Ghanaian farmers having more access to effective training
and support systems, which could have made them more
confident in adopting the tools. This has led to a high level
of trust and support (Nyong & Bassey 2019).

Increasing rate of adoption of AKILIMO Tools among
farmers : The increasing rate of adoption among Cassava
farmers refers to the trend of more and more farmers
adopting AKILIMO in a given period of time. The result

shows that there is are increasing rate of adoption of
AKILIMO tools among farmers in Ghana (92.1%) to Nigeria
(80.3%). This implies that Ghana had a stronger farming
culture or more open attitudes towards new technologies,
which could lead to higher adoption rates. With the help of
IITA and the Ministry of Agriculture, Ghana has more
effective training programs and support systems for farmers,
which could increase their confidence and willingness to
adopt AKILIMO, (Nyong & Bassey 2019).

Speed of Adoption of Akilimo Tools (Ghana): The tables
below show that the majority of farmers (71.1%) adopted
AKILIMO within a month of becoming aware of it, while
only a small percentage adopted it within the first week
(11.6%). This indicates that most farmers take some time to
consider and evaluate a new technology before deciding to
adopt it. The fact that over 75% of farmers adopted
AKILIMO within a month suggests that it is a highly
desirable tool that meets the needs and requirements of most
farmers.

Speed of Adoption of Akilimo Tools (Nigeria): This table
shows that the majority of farmers in Nigeria adopted
AKILIMO within the first week (52.5%). This high rate of
adoption within a short time frame indicates that farmers in
Nigeria were eager to try out AKILIMO and may have found
the initial information and training to be compelling and
persuasive. However, it is notable that a small percentage of
farmers (3.4%) adopted the tool more than a year after being
introduced to it, suggesting that some farmers may have
required more time or additional exposure to the technology
before deciding to adopt.,(Nyong & Bassey 2019).

Hypothesis: there's no significant relationship between the
socioeconomic characteristics of the respondents in adoption
of AKILIMO Tools in the study area.

Relationship between Socioeconomic Characteristics of
the respondents in the Adoption of AKILIMO tools: The
p-value of 0.00 for each variable means that they are
statistically significant at the significance level of 0.05.The
country is a significant factor, suggesting that there is a
difference in the adoption category between Nigeria and
Ghana. Sex is also a significant factor, meaning that there is
a difference in adoption category between male and female
respondents. Also, marital status is also a significant factor,
indicating that different categories of marital status (i.e.,
single, married, divorced, widowed, or separated) are related
to the adoption category of AKILIMO tools. Finally,
educational level is also a significant factor, implying that
the level of education of respondents influences their
likelihood of adopting AKILIMO tools. Overall, these
results shows that these factors have an impact on whether
or not farmers adopt and use the AKILIMO tools, which
could have important implications for the development and
implementation of agricultural technologies.

Conclusion: Results revealed a significant differences in the
adoption of AKILIMO tools in both countries. The findings
of this study provide valuable insights into the factors
influencing the adoption of AKILIMO tools among cassava
farmers in Nigeria and Ghana. The high adoption rate of
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AKILIMO tools in Ghana, with a 95.2% overall adoption
rate compared to Nigeria’s 78.9%, suggests that specific
strategies and programs should be developed to address the
unique challenges faced by Nigerian farmers in adopting the
tool.

The observed difference in increasing adoption rates
between the two countries is also noteworthy, with Ghana
exhibiting a much higher increasing rate of adoption at
86.2% compared to Nigeria’s 11.4%. These results highlight
the importance of targeted interventions in Nigeria,
particularly in promoting trust, reliability, and social
networks, to ensure that farmers have the support and
knowledge they need to adopt AKILIMO tools. Moreover,
the majority of farmers (75.3%) adopted AKILIMO tools
within a month of becoming aware of the technology, while
52.5% reported adopting AKILIMO within the first week of
training. These findings suggest that the initial introduction
and communication of the tool were well-received by
farmers, leading to quick adoption within a relatively short
period. This highlights the importance of effective
dissemination and training programs in increasing the uptake
of agricultural technologies. The high rates of adoption
within the first month suggest that farmers are eager to try
out new technologies, provided that they perceive them to be
beneficial and are given adequate support.

Recommendations:Based on the conclusions drawn from
the study, the following recommendations can be proposed:
Targeted interventions: Governments, NGOs, and private
organizations should develop targeted interventions and
support systems that address the unique needs and
challenges of farmers in different regions and countries.
These interventions could include training programs,
extension services, and access to financing. Trust and
reliability: Efforts should be made to build trust and
reliability in the tools and services offered to farmers. This
could include the use of demonstration trials, success stories,
and feedback mechanisms to communicate the benefits of
the tools. Social networks: Farmers should be encouraged
to share information and experiences with one another, as
social networks have been shown to be important factors in
the adoption of agricultural technologies. This could be done
through farmer field schools, community meetings, and
other community-based activities. Long-term impact:
Further research should focus on understanding the long-
term impact of AKILIMO on farmer practices, agricultural
productivity, and sustainability. This information can help
refine and improve the tool to better meet the needs of
farmers in different contexts.
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TABLE 1: SOCIOECONOMIC CHARACTERISTICS OF RESPONDENTS IN NIGERIA AND GHANA

Nigeria (N=300) Ghana (N=200)
Frequency Percentage Mean Frequency Percentage Mean
Male n=181 Female n=119 Male n=91 Female n=109
F % F % F % F %
25 13.8 20 16.8 12 13.2 10 9.2
70 38.6 43 36.1 26 28.6 35 32.1
46 25.4 28 235 45 years 38 41.8 42 38.5 45 years
28 155 19 16.0 12 13.2 21 19.3
12 6.6 9 7.6 3 33 1 9
Marital Status
29 16.0 8 6.7 19 20.9 21 19.3
142 78.5 98 82.4 69 75.8 66 60.6
1 6.0 10 8.4 1 11 5 4.6
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Divorced 4 2.2 1 0.8 1 1.1 11 10.1
Separated 5 2.8 2 17 1 11 6 55.5
Level of Education

No formal education 0 0 5 4.2 6 6.6 19 17.4
Polytechnic/College 49 27.1 30 25.2 13 14.3 16 14.7
of Education

Postgraduate study 11 6.1 4 42 5 55 2 1.8
Primary  Leaving 8 44 18 15.1 7 7.7 31 28.4
Certificate

University degree 57 315 24 20.2 19 20.9 0 0
WAEC 56 30.9 38 31.9 41 45.1 41 37.6

Source: Field Survey, 2025

Figure 2: Countries Comparison on the Adoption Category

Countries Comparative on Adoption Category

® Ghana m Nigeria

Source: Field Survey, 2025

Table 2: FACTORS INFLUENCING DECISION TO ADOPT AKILIMO TOOLS (GHANA)

factors influencing the decision to adopt AKILIMO Tools  Agreed Disagreed Undecided Mean
Trust and reliability of the tools 174 (92.6) 3(1.6) 11 (5.9) »o1
Cost of usage 166 (88.3) 14 (7.4) 8 (4.3) 284
Training and support for using 173 (92.0) 4(2.1) 11(5.9) 290
Social network 159 (85.9) 11 (5.9) 15(8.1) 580
Educational status 162 (85.3) 12 (6.3) 13(6.8) 280
Internet network 162 (85.7) 14 (7.4) 13(6.9) 578
Cultural norms 148 (81.3) 17(9.3) 17(9.3) 97
Attitude and belief 155 (83.8) 14 (7.6) 16 (8.6) 276

Source: Field Survey, 2025

Table 3: FACTORS INFLUENCING DECISION TO ADOPT AKILIMO TOOLS (NIGERIA)
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What factors influence your decision to adopt AKILIMO  Agreed Disagreed Undecided Mean
Tools?
Trust and reliability of the tools 206 (90.7) 6 (2.6) 15 (6.6) 4.33
Cost of usage 192 (83.8) 14 (6.1) 23(10.0) 417
Training and support for using 211 (91.3) 9 (3.8) 11 (4.6) 4.44
Social network 199 (88.4) 8(3.6) 18 (8.0) 4.38
8Educational status 208 (87.4) 8 (3.4) 13(5.5) 4.34
Internet network 203 (87.9) 13(5.6) 15 (6.5) 431
Cultural norms 190 (83.0) 13(5.7) 26 (11.4) 4.13
Attitude and belief 203 (88.6) 8(3.5) 18 (7.9) 4.36
Source: Field Survey, 2025
Figure 3: Increasing rate of adoption of AKILIMO Tools among farmers
100 - 92.1%
90 - 80.3%
80 -
70 -
60 -
m Ghana
50 -
40 - = Nigeria
30 -
20 -
10 -
0 4
Yes No
Source: Field Survey, 2025.
TABLE 4: SPEED OF ADOPTION OF AKILIMO TOOLS (GHANA)
Adoption of AKILIMO Tools Within First  Within a After amonth Year after training 2-3 Not adopt at all
week month years
Did you adopt AKILI MO Tools 22 (11.6) 26 (13.7) 135 (71.1) 4(2.2) 0(0.0) 2(11)
within the first week, month, or
year of becoming aware of it?
Did you adopt AKILI MO Tools 20 (10.5) 19 (10.0) 143 (75.3) 2(11) 0(0.0) 3(1.6)
as soon as it became available to
you, or did you wait for some time
before adopting it?
Adoption of AKILIMO Tools Within ~ First  Within a After a after 2 -3 years Not adopt at all
week month month training
Speed of Adoption of AKILI MO 125 (52.5) 8 (4.6) 52 (21.8) 29 (12.2) 1(3.4) 13(5.5)

Tools
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Field Survey: 2025

Chi-square Showing the Adoption Category

Variables X? P Df D
Country 23.895 0.00 1 S
Sex 0.307 0.00 1 S
Marital status 9.897 0.00 4 S
Educational Level 16.562 0.00 5 S

D=Decision, S= Significant, NS= Not Significant), Significant at p<0.05
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