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Abstract

This research examined the drivers of accessibility and use of information communication
technologies (ICTs) by cocoa farmers. A sample size of four hundred (400) cocoa farmers was
selected using a multi-stage random sampling procedure. Data were analysed using
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percentage, means, standard deviation, Kendall’s coefficient of concordance and multiple
linear regression model. The study revealed that mobile phones, radio and television are the
most available (x=4.99, 4.95 and 4.85 respectively), accessible (x¥=4.97, 4.83 and 4.40
respectively) and utilised (x=4.97, 4.81 and 4.30 respectively) ICT tools by cocoa farmers.
There is a relatively high level of availability of ICT (¥=3.57), a moderate level of accessibility
(¥=2.90) and low use (¥=2.19) of ICT tools. Cocoa farmers mainly used ICT tools to acquire
information on their cocoa farm activities (x=4.82). Gender, age, education and farmer-based
organisation participation affected farmers' accessibility of ICT tools. Age, education and farm
experience significantly affected farmers’ use of ICT tools. The greatest challenge faced by
cocoa farmers in accessing and using ICT tools is a lack of skills in operating the tools (x
rank=2.24). Training on ICT use should be intensified by all relevant stakeholders to enable
cocoa farmers to increase their use of ICT tools.

Introduction

The use of Information and Communication Technology (ICT) for agricultural activities
may be a novel concept in developing nations, however, its impact on the reduction of
poverty is progressively becoming more evident (Ekanem and Akpan, 2018). The
agriculture industry can experience progress and advancement by utilising ICT
proficiently. The agriculture industry has experienced significant enhancements in its
efficiency and productivity of the value chain through the successful incorporation of
ICT (Ayim et al., 2020).

The ICT transformation is the result of combining computer technology and
communication technology. In today's era of information, ICT serves as a crucial tool
for spreading knowledge between research and farming systems (Anand et al., 2020).
According to El Bilali and Allahyari (2018), the adoption of ICT-based innovations can
improve the quality of life in rural areas and empower small-scale farmers in
developing nations by boosting their connectivity and enabling them to access
accurate and up-to-date information on agriculture. As Anand et al., (2020) suggest,
ICT is a crucial driver for economic growth, as it has the potential to significantly
improve the delivery of social services and enhance the performance of government
institutions.

According to Anand et al., (2020), ICT encompasses a diverse range of technologies,
including traditional methods such as radio, television, and telephone, as well as
modern advancements such as mobile devices, wireless, satellite technology
multimedia, and the Internet. According to El Bilali and Allahyari (2018), the present
developments in ICT, which involve technologies such as mobile phones, radio,
computers, television, blockchain, cloud computing, big data analytics, Internet of
Things (IoT), and artificial intelligence, can promote sustainability transitions in
agriculture by improving efficiency and providing greater transparency and traceability.
Kassahun et al., (2020) and Ahoa et al., (2020) suggest that big data analytics can
provide predictive insights for farming operations, enable real-time decision-making
and the optimisation of business processes. Additionally, Verdouw et al., (2019) and
Koksal and Tekinerdogan (2019) noted that precision agriculture, which uses a
combination of technologies including Geographic Information Systems (GIS), Global
Positioning System (GPS), mobile computing, software and advanced information
processing, can collect comprehensive data on production variability in both space
and time.



Numerous advantages of implementing ICT in agriculture have been recorded in the
literature. For instance, Ahabyoona et al., (2019) demonstrated the significant impact
of ICT on agricultural development. Similarly, Goal and Gustira (2020) suggested that
the use of ICTs can increase farmers' access to information on market trends,
production inputs, and consumer demands, thereby improving the quality and quantity
of their production. They also argued that ICTs can enhance farmers' performance by
providing them with innovative tools such as seed-dispersing drones to assist them in
carrying out their farming activities, resulting in effective and efficient agriculture.
According to Shasani (2020), ICTs can fulfil the information needs of farmers by
bridging the gap between traditional and modern knowledge. Similarly, Sajid and Ali
(2018) suggested that the use of ICT is a valuable addition to modern innovative
technologies as it has resulted in significant improvements in agricultural production
through the dissemination of updated agricultural information. Despite the numerous
benefits that ICTs offer to farmers, their use in enhancing farming activities is still
limited (Fosu and Gruenen, 2020). This is explained by the Uses and Gratification
Theory.

The Uses and Gratification Theory (UGT) suggests that farmers are capable of
recognising their own needs and choosing media i.e., ICT tool that is best suited to
meet those needs. It explains why farmers may choose to adopt or avoid the use of
ICTs, and also provides insights into the reasons behind their choice of specific ICTs
(Ray et al., 2019). This theory is focused on individual media consumers, such as
farmers, and how they select and use media i.e., ICTs (Moon et al., 2022). UGT is
particularly useful in identifying the psychological needs that drive ICTs selection and
the reasons why farmers choose a particular ICT tool to meet their specific needs
(Menon and Meghana, 2021). Farmers are intentional in their selection of ICTs,
choosing them for specific reasons and actively utilising them to create expectations
and obtain gratification (Moon, 2020). Users, in general, are typically motivated to use
ICT tools that provide the greatest entertainment value (Kirova and Vo Thanh, 2019).

Despite the various perspectives covered by the existing literature on ICT use in
extension delivery (Ifeanyi-obi et al., 2023; Henri-Ukoha, 2020; Nwaiwu et al., 2019;
Rengaraj and Shibu, 2022; Onyeneke et al., 2019; Chimanga and Kanja, 2020;
Ekeanya et al., 2018), the drivers (dimensions) of accessibility and use of ICTs by
Ghanaian cocoa farmers are less studied.

The cocoa industry is a significant contributor to Ghana's economy, with cocoa farmers
playing crucial roles in sustaining the sector. Despite the increasing availability of ICT
tools in the agricultural sector, there remains limited access and use among cocoa
farmers in Ghana. This lack of accessibility and use poses a significant hindrance to
the potential benefits that ICT tools can provide for cocoa farmers. Therefore, the
objective of this study is to explore the dimensions of accessibility and use of ICT tools
among cocoa farmers in the Atwima Mponua District of the Ashanti Region of Ghana.
Specifically, this study aims to examine the perceptions of cocoa farmers on the
availability, accessibility, and use of ICT tools in cocoa farming, identify the factors that
influence the accessibility and use of ICT tools, and determine the constraints to the
use of ICT tools in cocoa farming. By understanding the factors that influence the
adoption and use of ICT among cocoa farmers, policymakers and stakeholders can
develop appropriate strategies to increase accessibility and enhance the use of ICT



tools by cocoa farmers, ultimately improving their livelihoods and contributing to the
growth of the cocoa industry.

Methodology

The study employed a quantitative research method and a cross-sectional survey
research design. It was carried out in the Atwima Mponua District of the Ashanti
Region. The population of Atwima Mponua Cocoa District is estimated to be 119,180
(GSS, 2010). The Yamane (1973) formula was used to determine the sample size.
The formula is as follows: n = N/[1+N(0.052)], where; n is the sample size, (0.05?) is
the error margin of error, and N is the sampling frame. n=12,322/[1+(12,322 x 0.0025)],
n=12,322/38.5. Therefore, n=385.08. The calculated sample size of 385 was
increased to 400 to reduce errors due to sampling. The multi-stage sampling technique
was adopted to select the 400 respondents. In the first stage, simple random sampling
was used in selecting the district. In the second stage, ten (10) operational areas were
randomly selected from the 32 operational areas. In the third stage, 40 farmers were
randomly selected from each community. Primary data were elicited using a well-
structured questionnaire. Data were analysed using inferential statistics (i.e., multiple
linear regression and Kendall’'s Coefficient of Concordance) and descriptive statistics
(i.e., frequencies, percentages, means and standard deviations).

In the study, the list of ICT tools and operationalisation of “availability, accessibility and
use” were generated from Folitse et al., (2019) and Anand et al., (2020). Availability of
ICT is farmers’ perception of the physical presence of the communication equipment.
ICT accessibility is farmers’ perception of the existence of the right conditions for use
in getting information. Use is the experience or adoption of the ICT tools.

A Likert scale; 1=strongly disagree, 2=disagree, 3=neutral, 4=agree and 5=strongly
agree was used to calculate the availability and accessibility of ICT tools while a Likert
scale; 1=never, 2=rarely, 3= sometimes, 4=often and 5=always was used to calculate
the use of ICT tools. A multiple linear regression model was used to determine the
socioeconomic factors that influence accessibility and use of ICT by the respondents
aided by IBM SPSS Statistical Software tool version 20. The regression model used
in the study is depicted as follows;

Y =a + BiXi (2)
where Y represents the two dependent variables (ICT accessibility and use score) and
varies from 1 to 5. Two separate regression analyses were conducted, with the ICT
accessibility and use score serving as the dependent variable in each model. Xis are
the independent factors that influence ICT access to or use of ICT by farmers and s
are the coefficients of the explanatory variables. The explanatory variables included
gender, age, marital status, household size, religion, education, farm size, FBO
participation, farm age and farm experience.

Kendall's Coefficient of Concordance (W) was also used to measure the degree of
agreement among the respondents in rankings of the perceived uses of ICT and
constraints. When there are more than two judges, this statistic is used to measure
the extent to which all judges agree. It measures the degree of agreement on a zero-
to-one scale. The coefficient of concordance (W) has a positive value ranging between
zero (0) and one (1). It is one (1) in the situation where the ranks assigned by
respondents are the same and zero (0) when there is a maximum disagreement
among the respondents (Silvério et al., 2020).
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Results and Discussion

Availability, Accessibility and Use of ICT Among Cocoa Farmers

Table 1 shows that the ICT tool most available to them was mobile phones (M= 4.99;
SD=0.49). This is followed by radio (M= 4.95; SD=0.85) and television (M= 4.85;
SD=0.09). This means the three most available ICT tools in the district are mobile
phones, radio and television. A perception index of 3.57 for the availability of ICT
shows the cocoa farmers agreed that the ICT tools are available to them. The
implication is that ICT tools are relatively highly available to farmers. However,
Anand et al., (2020) argued that ICT tools are moderately available to farmers.

Access to information technology is one of the important dimensions of farmer
empowerment. Farmers were asked about their accessibility to various ICT tools in
their communities. Accessibility was indicated in the following order: mobile phones
(M= 4.97; SD=0.45), radio (M= 4.83; SD=0.61) and television (M= 4.40; SD=0.49).
This means that mobile phones, radio and television are the ICT tools farmers can
easily access. Similar results were obtained from different studies by Anand et al.,
(2020), Panda et al., (2019) and Khalak et al., (2018). A perception index of 2.90 for
accessibility of ICT shows that the cocoa farmers were neutral. The implication is that
there is a relatively moderate level of accessibility to ICT tools. The findings agree with
Anand et al., (2020) that ICT tools are moderately accessible to farmers. In contrast
to the findings of this study, Khalak et al., (2018) found that the access to ICTs among
rural farmers is normally low. In addition, Khan et al., (2022) indicated that farmers
lack full access to ICT and they have very low knowledge of useful information
necessary to improve agricultural production.

Use was indicated in the following order: mobile phones (M= 4.97; SD=0.45), radio
(M= 4.81; SD=0.46) and television (M= 4.30; SD=0.19). This implies that mobile
phones, radio and television are the most used ICT tools. According to Hasan et al.,
(2019), farmers are slowly becoming more aware of the use of smartphones. Research
conducted by Ayim et al., (2020), Ekeanya et al., (2018), and Anand et al., (2020)
indicated that televisions, mobile phones, and radios are the most commonly used ICT
tools in the agricultural sector. Particularly for mobile phones, the biggest motivation
for farmers’ use of the mobile phone in their production was its potential to ensure
easy and faster access to information that is pertinent to their respective problems,
money-saving, assurance of getting the receiver, flexibility and faster access to other
stakeholders/services (Folitse et al., 2019 and Anand et al., 2020). Farmers benefit
from the radio as it provides them with important and timely updates on weather
forecasts, market prices for commodities, and other relevant information without
having to travel to research centers. Meanwhile, television programmes that focus on
identifying problems and controlling pests in crops, as well as providing agricultural
information and precautions, are widely regarded as helpful by farmers. Generally, the
use of ICT tools among cocoa farmers is low as attested by the mean score of 2.19.
According to Khan et al., (2022), farmers are not using ICT to access agricultural
information.



Table 1: Availability, accessibility and use of ICT among cocoa farmers

ICT tools Availability Accessibility Use
Mean SD Mean SD Mean SD
Mobile phones 4.99 0.49 4.97 0.45 4.97 0.45
Radio 4,95 0.85 4.83 0.61 4.81 0.46
Television 4.85 0.09 4.40 0.49 4.30 0.16
Social media 3.12 0.49 2.04 0.24 1.40 0.40
Extension 4.18 0.38 3.66 0.48 2.38 0.02
bulletin
Internet 4.35 0.81 2.43 0.62 1.18 0.11
Desktop 2.91 0.50 2.02 0.76 0.37 0.18
Computer
Digital Camera 1.87 0.48 1.70 0.46 0.30 0.09
Projector 0.93 0.49 0.09 0.02 0.07 0.03

Perception Index M=3.57; SD=0.51 M=2.90; SD=0.46 M=2.19; SD=0.21
Source: Field survey, 2022

Reasons for ICT Use

Based on the uses and gratification theory, the cocoa farmers were asked about the
reasons for their use of the ICT tools (Table 2). A mean score of the different uses
shows the majority of cocoa farmers use ICT to acquire information on their cocoa
farming activities; cognitive need (M=4.82; SD=0.01). This was followed by
“strengthen contacts with friends and family”; and social integrative needs (M=4.50;
SD=0.05). The least was ‘“releasing tension”; tension release need (M=2.34;
SD=0.18). The implication is that farmers’ use of ICT tools is mainly to acquire
information on their cocoa farm activities. Panda et al., (2019) found similar results as
the present study, where farmers use ICT for information acquisition, communication,
and marketing. Additionally, Ekanem and Akpan (2018) suggest that ICT can facilitate
the exchange of information and interaction between researchers, extension workers,
and farmers, thereby providing various benefits. Kendall's W of 0.52 gives an
indication there is a 52% agreement in the ranking of perception of uses of ICTs among
cocoa farmers.

Table 2: Reasons for the use of ICT

Perception of uses of ICT Mean SD
(Max =5)

For acquisition of information on cocoa farm 4.82 0.01

activities (cognitive need)

To strengthen contacts with friends and family  4.50 0.05

(social integrative need)

For pleasure and aesthetic experience 3.35 0.03

(affective need)

For strengthening my credibility, confidence 3.14 0.09

and status in society (personal integrative

need)

For releasing tension (tension release need) 2.34 0.18

Source: Field survey, 2022
N=400; Kendall's W=0.52; Chi-Square=834.20; Df=4; Asymp. Sig.=0.00



Determinants of Accessibility to ICTs by Cocoa Farmers

From Table 3, the R? shows that 81% of the changes in the dependent variable
(accessibility) are explained by the independent variables. The coefficient for the
gender of cocoa farmers in the study area concerning accessibility to ICT tools is
negative and significant at 5%. This suggests that gender has a statistically significant
but negative effect on the accessibility to ICT tools by cocoa farmers. The implication
is women farmers are likely to have more access to ICT tools than men. It is always
expected that men will have more access to ICT tools than women, however, this study
shows otherwise.

The coefficient for the age of cocoa farmers in the study area concerning accessibility
to ICT tools is negative and significant at 5%. This implies that ICT tools are less likely
to be accessible to older cocoa farmers than young farmers. It is expected young
cocoa farmers will have the capacity to access more of these ICT tools since they are
more energetic and more ICT inclined than the older generation. The current system
of education in formal schools where students are taught basic ICTs could also be a
reason for this situation. According to Hasan et al., (2019), older individuals are less
likely to use ICT, which serves as a hindrance to the adoption of ICT. The finding
agrees with Khalak et al., (2018) that age is an important determinant of respondents’
likelihood of having access to ICTs.

The coefficient for the education of cocoa farmers concerning accessibility to ICT tools
is positive and significant at 5%. This implies that a cocoa farmer who is more
educated will be more likely to have access to ICT tools as compared to their
counterparts who are less educated. According to Hasan et al., (2019), farmers with
low levels of education are less likely to use ICT. This is so because education
enhances the ability to use ICTs. Again, a study by Khalak et al., (2018) revealed that
educational status is an important determinant of respondents’ access to ICTs.

The coefficient for FBO participation of cocoa farmers in the study area concerning
accessibility to ICT tools is positive and significant at 5%. This implies a cocoa farmer
who is a member of an FBO will more likely get access to ICT tools as compared to
their counterparts who are not part of any FBO. Membership in farmers’ associations
also increases the likelihood of accessing and using ICT sources of information
(Khalak et al., 2018).

Table 3: Determinants of accessibility to ICTs by cocoa farmers

Unstandardised Coefficients Standardised
Coefficients
Variables B Std. Error Beta T
(Constant) 4.15 0.05 92.29
Gender -0.04 0.02 -0.17 -2.35%
Age -0.00 0.00 -0.14 -2.92*
Marital status 0.02 0.01 0.10 1.92
Household size -0.00 0.00 -0.04 -0.72
Religion -0.01 0.01 -0.04 -0.56
Education 0.00 0.01 0.02 0.46*
Farm size -0.00 0.00 -0.06 -0.99
FBO patrticipation 0.04 0.02 -0.11 -2.23*
Farm age 0.00 0.00 0.04 0.64
Farm experience 0.00 0.00 0.02 0.23

Source: Field survey, 2022. R=0.29; R?=0.81; Adjusted R?=0.57; Std. Error=10.74
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Determinants of Use of ICTs by Cocoa Farmers

From Table 4, the R? shows that 55% of the changes in the dependent variable (use)
are explained by the independent variables. The coefficient for the age of cocoa
farmers in the study area concerning the use of ICT tools is negative and statistically
significant at 5%. This implies young cocoa farmers will be more likely to use ICT tools
as compared to their counterparts who are old. Young cocoa farmers may be more
comfortable with technology, having grown up in a more digitally connected world.
They may be more familiar with computers, smartphones, and other digital devices,
which would make them more comfortable with using ICT tools. The result agrees with
studies by Nyamboka et al., (2019) who found the age of the respondents influenced
the use of mobile phones (ICT tool) as sources of market information.

The coefficient for farm experience of cocoa farmers in the study area concerning the
use of ICT tools is negative and statistically significant at 5%. This implies a less
experienced cocoa farmer will be more likely to utilise ICT tools as compared to their
counterparts who are more experienced. Less experienced cocoa farmers may be
more open to learning and adopting new technologies. They may also be more
receptive to training and education programmes that teach them how to use ICT tools
effectively. On the other hand, more experienced cocoa farmers may have a deeper
understanding of the specific challenges and opportunities in their farming
environment. In agreement, Nyamboka et al., (2019) asserted farming experience
significantly reduces the probability of using ICT as a source of market information.

The coefficient for the educational level of cocoa farmers in the study area concerning
the use of ICT tools is positive and statistically significant at 5%. This implies a cocoa
farmer who is more educated will be more likely to use ICT tools asset compared to
those who are less educated. A more educated cocoa farmer would likely have more
exposure to technology and would be more likely to understand how to use it. The
level of education has a positive effect on the likelihood of using ICT tools to acquire
market information (Nyamboka et al., 2019).

Table 4: Determinants of use of ICTs by cocoa farmers

Unstandardised Standardised
Coefficients Coefficients
Variables B Std. Error Beta T

(Constant) 3.41 0.07 49.78
Gender 0.00 0.00 0.07 1.43
Age -0.12 0.03 0.34 4.60*
Marital status -0.00 0.01 -0.00 -0.08
Household size 0.00 0.01 -0.04 -0.79
Religion 0.05 0.02 -0.18 -2.41
Education 0.00 0.01 -0.21 -0.16*
Farm size 0.00 0.00 0.03 0.53
FBO participation 0.03 0.02 -0.07 -1.40
Farm age 0.00 0.00 -0.06 -1.07
Farm experience -0.01 0.00 0.19 1.42*

Source: Field survey, 2022
R=0.28; R?=0.79; Adjusted R?=0.55; Std. Error=16.33



Challenges Faced by Cocoa Farmers in the Use of ICT

Table 5 shows the results on the constraints faced by cocoa farmers in the access to
and use of ICT tools. The greatest challenge (1st) faced by cocoa farmers in the district
concerning the use of ICT tools is the lack of skills in operating the tools. This is
followed by the high cost of ICT gadgets (2nd) and lack of local content (3rd). The
least constraint (7th) was faulty gadgets. Several studies including Hasan et al.,
(2019), Khalak et al., (2018), Panda et al., (2019), Kacharo (2020), Ekanem and Akpan
(2018), and Byamukama et al., (2020) have identified various challenges hindering the
effective use of ICT facilities in agriculture, such as high costs, lack of operational
knowledge, language barriers, unstable power supply, expensive maintenance, poor
network and reception, and slow internet bandwidth speed. A Kendall’'s W of 0.59
gives an indication there is a 59% agreement in the ranking of constraints among the
cocoa farmers.

Table 5: Challenges faced by farmers in the use of ICT

Challenges Mean Ranks Rankings
Lack of skills in operating the tools 2.24 1st
High cost of ICTs gadgets 2.57 2nd
Lack of local content 3.21 3rd
Loss of signals from source during usage 3.26 4th
High cost of repairs 4.22 5th
Intermittent power outages 6.24 6th
Faulty gadgets 6.27 7th

Source: field survey, 2022
N=400; Kendall's W=0.59; Chi-Square=1421.50; df=6; Asymp. Sig.=0.00

Conclusion and Recommendations

The study shows that factors such as gender, age, education and FBO patrticipation
have a statistically significant effect on the accessibility of ICT tools. Factors such as
age, education and farm experience significantly affected farmers’ use of ICT tools.
The greatest challenge faced by farmers accessibility and use of ICT tools by cocoa
farmers in Ghana is a lack of skills in operating the ICT tools.

Training should be intensified by all relevant stakeholders to enable cocoa farmers to
increase their use of ICT tools. This is to address the challenge of lack of skills in
operating the tools. This can be done by providing hands-on training and support to
farmers. Finally, there should be a focus on increasing the accessibility of ICT tools,
particularly for female farmers who may face additional barriers to accessing ICT tools.

References

Ahabyoona, F., Lubega, J. T., & Kibukamusoke, M. (2019). Information Communication
Technology for enhanced credit facilitation decisions for Agricultural Cooperatives in
Uganda. https://nru.uncst.go.ug/handle/123456789/4964

Ahoa, E., Kassahun, A., & Tekinerdogan, B. (2020). Business processes and information
systems in the Ghana cocoa supply chain: A survey study. NJAS-Wageningen Journal of
Life Sciences, 92, 100323. https://doi.org/10.1016/j.njas.2020.100323

Anand, S., Prakash, S., Singh, A. K., & Yedida, S. (2020). Access and availability of ICT
tools used by farmers for crop practice in Bihar. India. Journal homepage: http://www.
ijcmas. com, 9(5), 2020. https://doi.org/10.20546/iicmas.2020.905.xx

Anand, S., Satya, P., Yedida, S., & Singh, A. K. (2020). Constraints faced by farmers in
access and use of information and communication technologies (ICTs) in Bihar. In ISEE
national seminar-2019 on social digital approaches for transforming Indian agriculture

9


https://nru.uncst.go.ug/handle/123456789/4964
https://doi.org/10.1016/j.njas.2020.100323
https://doi.org/10.20546/ijcmas.2020.905.xx

(pp. 66-67).

Ayim, C., Kassahun, A., Tekinerdogan, B., & Addison, C. (2020). Adoption of ICT
innovations in the agriculture sector in Africa: A Systematic Literature Review.
https://doi.org/10.48550/arXiv.2006.1383

Byamukama, W., Kalibwani, R., & Mbabazi, B. P. (2022). The Use of Information and
Communication Technology (ICT) and the Challenges Faced by Ugandan Smallholder
Farmers. Review Article. East African Journal of Agriculture and Biotechnology, 5(1),
108-113. https://doi.org/10.37284/eajab.5.1.642

Chimanga, K., & Kanja, K. (2020). The Role of ICTs in Climate Change Adaptation: A Case
of Small-Scale Farmers in Chinsali District. Mathematics and Computer Science, Vol. 5,
No. 6, 2020, pp. 103-109 https://doi/10.11648/].mcs.20200506.11

Ekanem, J. T., & Akpan, A. T. (2018) Diagnosing the Dimensions of Benefits and
Constraints of Information and Communication Technology (ICT) Utilization among
Cassava Farmers in Uyo Agricultural Zone, South-South Nigeria.
https://doi.org//10.9734/AJAEES/2018/41752

Ekeanya, N. M., Omike, A. I. G. E., Ifenkwe, G. E., & Apu, U. (2018). Access and Use of
Information Communication Technology among Pig Farmers in Orlu Local Government
Area Imo State Nigeria. Journal of Agricultural Extension, 22(1), 77-86.
https://dx.doi.org/10.4314/jae.v22i1.9S

El Bilali, H., & Allahyari, M. S. (2018). Transition towards sustainability in agriculture and
food systems: Role of information and communication technologies. Information
Processing in Agriculture, 5(4), 456-464. https://doi.org/10.1016/j.inpa.2018.06.006

Folitse, B. Y., Manteaw, S. A., Dzandu, L. P., Obeng-Koranteng, G., & Bekoe, S. (2019). The
determinants of mobile-phone usage among small-scale poultry farmers in Ghana.
Information Development, 35(4), 564-574. https://doi.org/10.1177/02666669187720

Fosu, A., & van Greunen, D. (2020). ICTs usage among rural communities in the information
age: A case study of small-scale farmers in eastern cape province South Africa. In
Proceedings of the 6th IADIS International Conference Connected Smart Cities, CSC
2020 (pp. 73-80).

Gaol, T. V. L., & Gustira, M. R. (2020, July). Utilization of information and communication
technology in agriculture. In IOP Conference Series: Materials Science and Engineering
(Vol. 879, No. 1, p. 012143). IOP Publishing.

Ghana Statistical Service. (2010). Population & housing census: National analytical report.
Accra: GSS. Retrieved from
http://www.statsghana.gov.gh/docfiles/2010phc/National Analytical Report.pdf

Hasan, F., Rahman, M. H., Hoque, M. J., Kamruzzaman, K., Rahman, M. A., Mojumder, S.,
& Talukdar, M. M. (2019). Farmers’ awareness on use of ICT in farm practices. Asian-
Australasian Journal of Bioscience and Biotechnology, 4(1), 34-47.
https://doi.org/10.3329/aajbb.v4i1.64925

Henri-Ukoha, A. (2020). Assessment of the viability of climate adaptation strategies of
cassava-based farmers in southern Nigeria. Journal of Agriculture and Food Sciences,
18(1), 105-117. https://doi.org/10.4314/jafs.v18i1.10

Ifeanyi-obi, C. C., Wigwe, C. C., Adesope, O. M., & Obafemi, A. (2023). Traditional
Perceptions of Climate Change Phenomenon Influencing Adaptation Decisions among
Women Crop Farmers in Southern Nigeria. Journal of Agricultural Extension, 27(2), 15-
27. https://dx.doi.org/10.4314/jae.v27i2.2

Kacharo, D. K. (2020). ICT and challenges of agricultural extension education. Journal of
Agricultural Extension and Rural Development, 12(3), 57-61.
https://doi.org/10.5897/JAERD2020.1162

Kassahun, A., & Tekinerdogan, B. (2020). BITA*: Business-IT alignment framework of
multiple collaborating organisations. Information and Software Technology, 127, 106345.
https://doi.org/10.1016/j.infsof.2020.106345

Khalak, A., Sarker, M. A., & Uddin, M. N. (2018). Farmers’ access to ICT based media in
receiving farm information: A grassroots level study from Bangladesh. American Journal
of Rural Development, 6(1), 14-20. https://doi.org/10.12691/ajrd-6-1-3

10


https://doi.org/10.48550/arXiv.2006.1383
https://doi.org/10.37284/eajab.5.1.642
https://doi/10.11648/j.mcs.20200506.11
https://doi.org/10.9734/AJAEES/2018/41752
https://dx.doi.org/10.4314/jae.v22i1.9S
https://doi.org/10.1016/j.inpa.2018.06.006
https://doi.org/10.1177/02666669187720
http://www.statsghana.gov.gh/docfiles/2010phc/National_Analytical_Report.pdf
https://doi.org/10.3329/aajbb.v4i1.64925
https://doi.org/10.4314/jafs.v18i1.10
https://dx.doi.org/10.4314/jae.v27i2.2
https://doi.org/10.5897/JAERD2020.1162
https://doi.org/10.1016/j.infsof.2020.106345
https://doi.org/10.12691/ajrd-6-1-3

Khan, A., Aziz, M. T., Pervaiz, U., & Khan, M. Z. (2022). Farmer’s access to ICTs tools and
productivity enhancement in District Charsadda, Khyber Pakhtunkhwa. Sarhad Journal
of Agriculture, 38(3), 1035-1043.
https://dx.doi.org/10.17582/journal.sja/2022/38.3.1035.1043

Koksal, O., & Tekinerdogan, B. (2019). Architecture design approach for loT-based farm
management information systems. Precision Agriculture, 20, 926-958.
https://doi.org/10.1007/s11119-018-096248

Nwaiwu, J. C., & Okeke, M. N. (2019). Percieved effects of information and communication
technologies in agricultural extension service delivery in Owerri West Lga of Imo State,
Nigeria. Journal of Agriculture and Food Sciences, 17(1), 98-111.
https://dx.doi.org/10.4314/jafs.v17i1.8

Nyamboka, L., Wangia, S., & Mugivane, F. (2019). Determinants of access and use of ICT-
based sources of market information amongst finger millet farmers in Teso South,
Kenya. International Journal of Sciences: Basic and Applied Research (IJSBAR), 48(1),
38-46.

Onyeneke, R. U., Nwajiuba, C. A., Emenekwe, C. C., Nwajiuba, A., Onyeneke, C. J.,
Ohalete, P., & Uwazie, U. I. (2019). Climate change adaptation in Nigerian agricultural
sector: A systematic review and resilience check of adaptation measures. AIMS
Agriculture and Food, 4(4), 967-1006. https://doi.org/10.3934/agrfo0d.2019.4.967

Panda, S., Modak, S., Devi, Y. L., Das, L., Pal, P. K., & Nain, M. S. (2019). Access and
usage of Information and Communication Technology (ICT) to accelerate farmers’
income.

Rengaraj, D., & Shibu, N. S. (2022). Use of information and communication technology in
agriculture among farmers in the south region of India. International Journal of Advanced
Research in Engineering and Technology, 11(11), 240.
https://doi.org/10.34218/IJARET.11.11.2020.240

Sajid, A. & S. Ali. (2018). Role of ICTs in disseminating agricultural knowledge and updates
among farmers of Punjab. Journal of Applied Environmental and Biological Sciences,
8(5): 9-15.

Shasani, S. (2020). Information communication technology (ict) in agriculture. Vigyan Varta,
47.

Verdouw, C., Sundmaeker, H., Tekinerdogan, B., Conzon, D., & Montanaro, T. (2019).
Architecture framework of loT-based food and farm systems: A multiple case study.
Computers and Electronics in Agriculture, 165, 104939.
https://doi.org/10.1016/j.compag.2019.104939

Moon, J. W., An, Y., & Norman, W. (2022). Exploring the application of the uses and
gratifications theory as a conceptual model for identifying the motivations for smartphone
use by e-tourists. Tourism Critiques: Practice and Theory, 3(2), 102-119.
https://doi.org/10.1108/TRC-03-2022-0005

Menon, D. and Meghana, H.R. (2021), “Unpacking the uses and gratifications of Facebook:
a study among college teachers in India, Computers in Human Behavior Reports, Vol. 3,
p. 100066. https://doi.org/10.1016/j.chbr.2021.100066

Moon, J.W. (2020). An investigation of the applicability of the uses and gratifications theory
for providing insight into e-Tourists’ use of smartphones, Unpublished Doctoral
Dissertation, Clemson University, Clemson, SC, USA.

Ray, A., Dhir, A, Bala, P. K., & Kaur, P. (2019). Why do people use food delivery apps
(FDA)? A uses and gratification theory perspective. Journal of Retailing and Consumer
Services, 51, 221-230. https://doi.org/10.1016/j.jretconser.2019.05.025

Kirova, V., & Thanh, T. V. (2019). Smartphone use during the leisure theme park visit
experience: The role of contextual factors. Information & Management, 56(5), 742-753.
https://doi.org/10.1016/j.im.2018.11.008

Silvério, L., Trabasso, L. G., & Pereira Pessba, M. V. (2020). A roadmap for a leanness
company to emerge as a true lean organization. Concurrent Engineering, 28(1), 3-19.
https://doi.org/10.1177/1063293X19888259

Yamane, T. (1973). Statistics: An introductory analysis. New York: Harper & Row.

11


https://dx.doi.org/10.17582/journal.sja/2022/38.3.1035.1043
https://doi.org/10.1007/s11119-018-096248
https://dx.doi.org/10.4314/jafs.v17i1.8
https://doi.org/10.3934/agrfood.2019.4.967
https://doi.org/10.34218/IJARET.11.11.2020.240
https://doi.org/10.1016/j.compag.2019.104939
https://doi.org/10.1177/1063293X19888259

