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ABSTRACT
Background and Objective: Technology plays a pivotal role in disseminating information where farmers
can receive updated information via Short Message Services (SMS). This research was conducted from
2020 to 2023 while implementing the Integrated Agriculture and Marketing Development Project (IAMDP)
activities  in  North,  West,  South,  and  Sinnar  States,  Sudan.  The  objective  of  this  research  was  to
investigate the effectiveness of mobile-based SMS technology in the dissemination of farm-related
information to smallholder farmers. Moreover, to understand the extent of use of SMS information; and
how best the technology be promoted. Materials and Methods: Data were collected through a structured
questionnaire and group discussion involving 97 communities by a purposive selection method,
characterized by network services availability. Additionally, interviews were conducted in each community
where on average 5 respondents were interviewed per community. Results were analyzed using a T-test,
Chi-square test, and correlation at a significant level of (p<0.05). Results: It revealed that the majority of
respondents (91.8%) accessed, read, and benefited from the SMS. As high as 84.4 and 70.1% of
respondents showed interest in joining SMS and WhatsApp groups respectively. The Chi-square test
showed a highly significant association (p#0.000) between the distance of the states from the call center
and active mobile numbers. A highly significant association (p#0.000) between the status of benefiting
from the SMS and reading SMS was detected. There was also a highly significant association (p#0.000)
between the participants’ interest to continue receiving the message and the status of benefiting from the
SMS. Conclusion: The study concluded that SMS successfully achieved its objectives and is promised to
be adopted in all the states provided strengthening the network to secure wide dissemination and
immediate access by farmers is done. Moreover, the SMS system is promised and it supports extension
and agriculture development.
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INTRODUCTION
Human resource development is pivotal to the integration of technology and the advancement of
sustainable development. The information-driven, decision-making agricultural system, known as precision
agriculture, aims to optimize agricultural output and is frequently characterized as the next significant
advancement in agriculture1,2. Agricultural extension is essential for the dissemination of information
necessary for sustainable and productive agriculture3. Extension services may connect scientific discoveries
with practical applications via methodical and evidence-based methodologies. Consequently, as extension
services progressively integrate digital tools, climate-smart practices, participatory methodologies, and
inclusive strategies into their operations, as well as marginalized communities4. The quality, timeliness, and
trustworthiness of information are three critical characteristics that must be provided to the farmers to
fulfill their requirements and expectations1.

Agricultural extension, informed by frameworks like communities of practice (CoP) and the technology
acceptance model (TAM), utilize diverse methodologies, including field demonstrations and the
incorporation of information and communication technologies (ICTs), to actively involve farmers and
advocate for innovative practices that enhance agricultural sustainability5. Information and communication
technologies (ICTs) have become an essential instrument for the interchange of information providers and
users at any time and location. Currently, SMS is the most practical, cost-effective, and widely accessible
tool for sharing and exchanging knowledge and ideas in poor nations6. Despite the growing penetration
of mobile networks and devices7 and the continues advancement of ICT utilization in extension services,
including tele-centers, the internet, television, radio broadcast, SMS voice, SMS text, and videos8, these
developments are anticipated to significantly enhance the accessibility of information for small farmers7,9.
Nevertheless, even these channels possess distinct characteristics. Television and radio, as conventional
ICT media, may achieve wider reach; yet, the rising schedules for agricultural information may still limit
farmers access to pertinent data10. While smartphones can provide innovative methods for disseminating
information to farmers11,12, essential factors such as the ability to operate smartphones and financial
resources required for a functional internet connection may still prevent many resource-poor farmers from
accessing the information13. Mobile phones conserve energy and time for the farmers, consequently
enhancing their income. It provides an opportunity for the farmers to communicate directly with market
dealers to sell their products at a good price14. The dissemination of ICTs in developing countries provides
much opportunity to transfer knowledge and information to private companies14,15. Besides its roles in
business and communication, SMS and voice recording have given improvements in social relations14,16.
Educated farmers use SMS to get the latest updated agricultural information such as marketing
information that facilitates the farmer in making logical decisions17. Therefore, the system of agricultural
extension has limited reach even after decades of having been set up7, and sharing information via
technology and access among stakeholders e.g., experts of agricultural knowledge (academe) and
knowledge end-users (farmers) is a dire need6. Lack of access to information and knowledge transfer can
hamper agricultural production in rural farming communities in Sub-Saharan Africa (SSA)18. This paper
looks at the impact of access to SMS information through mobile phones across Sudanese agriculture,
particularly for small-scale farmers.

The objective of this study was to address the following questions: Are mobile phones in practice being
used for agricultural purposes? Is agricultural information is being beneficial and of value to farmers? Was
the SMS information system practically efficient and possible to be generalized? In addition, is there any
evidence for adopting SMS agricultural information systems in the area?

MATERIALS AND METHODS
Study area: This study was conducted in four States North Kordofan, West Kordofan, South Kordofan, and
Sinnar  States  during  the  implementation  of  the  Integrated  Agriculture  and  Marketing  Development
Project  (IAMDP)  by  the  Government  of  Sudan  (GoS) with financial aid from the International Fund for
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Agricultural Development (IFAD), GoS, Private Sector participants and the beneficiaries. The project aimed
at improving incomes and resilience to climate change of the smallholder farmers, rural women, and youth
in rain-fed areas of Sinnar, North, South, and West Kordofan States. Moreover, the project aimed at better
access to improved agricultural inputs, services, and climate-resilient technologies, rural finance and
appropriate marketing support, and better organization of the producers’ associations. Among its working
packages, the project implemented Short Messaging Services (SMS) in 97 out of 140 of its communities
that were characterized by network service availability. The communities continued to receive the SMS
services provided by IAMDP from 2020 until 2022. The SMS services were directly sent to participants who
had mobile phones and were interested in receiving the services.

Data collection: In total 97 communities from all four states were targeted, and data were collected using
a structured questionnaire. Where the respondents were purposively selected as they are included in the
project area, simultaneously on average 5 respondents were interviewed. For this purpose, initial contact
was made with the farmers face-to-face, and they explained the objectives of the study, and their consent
was taken for participating in the study. The structured questionnaire consisted of three forms:
Investigation form, interest to join WhatsApp group form, and interest to join SMS group form. These
developed forms were first tested in the field before critical data collection. Each form was filled through
a personal interview with the respondents, the topics covered in the forms included: the presence of the
participants  in  the  community,  availability  of  the  participants,  active  mobile  phone  numbers,  access
to SMS,  recipients  of  SMS,  benefiting  from  SMS,  forwarding  the  information  to  others,  interest of
non-participants to join SMS service and interest in joining proposed WhatsApp group.

Statistical analysis: All the data collected from individual face-to-face interviews and group discussions
were compiled and organized into meaningful tables for analysis. Descriptive statistics such as mean,
frequency, and percentages were calculated. The analysis was carried out using Statistical Packages for
Social Sciences (SPSS, version 22.0) and Microsoft Excel. However, the T-test, Chi-square test, and
correlation were tested using significant level (p<0.05).

RESULTS
General characteristics of the respondents: The total respondents as per their interest in joining the
group (Table 1) show 682 for joining SMS and 230 for WhatsApp.

Distribution of the communities targeted by the project, registered participants for extension
message services, distance from SMS center, and status of the network: The distribution of
communities targeted by the IAMDP project in four states is shown in Fig. 1. The highest targeted
community was in South Kordofan State (33%). Additionally, the number of participants who access SMS
from the call center is shown in Fig. 2, whereas the number in the range of 46-60 registered participants
in the particular communities is called the appropriate number.

Table 1: General characteristics of the respondents
Statistic Total Avg STD Max
Number of participants in all communities 2747 28 16 58
Compatible names 2553 26 15.4 56
Active numbers 2295 24 14.3 55
Existence of participants 2459 25 14.9 54
Access to SMS 2057 21 14.3 52
Receiving SMS 2003 21 14.1 52
Benefiting from SMS 2016 21 14.2 52
Interest in receiving SMS 2143 22 14.8 56
Changing to Sudani SIM card 117 1 2.4 12
Interest in joining the SMS service 682 7 7.3 40
Interest in joining WhatsApp group 230 2 2.7 16
Avg: Average participant within community and STD: Standard Deviation
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Fig. 1: Distribution of the communities targeted by the project

Fig. 2: Distribution of registered participants for extension message services in the community

The distance between cell centers varies from one community to another. This variation could affect the
network status. However, Fig. 3 and 4, indicate the distance of the targeted communities within the states
from call center and network status respectively, North Kordofan State is located in the near zone while
Sinnar is located in the far zone, on the other hand, West Kordofan and South Kordofan States were
partially located in medium and far zone. The status of the network depends mainly on the distance from
the call center and varies between weak and strong.

Receiving, reading, interest in joining SMS groups, access to message, and change of SIM by
respondents: The majority of farmers (91.8%) are interested in receiving information via SMS. However,
84.5% of respondents showed their interest in joining the SMS group to receive any updates or
information regarding farming information. Additionally, the number of farmers who read the SMS
received is equal to farmers who benefited from SMS services (Fig. 5). Despite that, 71.1% are interested
in using the Zain SIM card compared to 28.9% who are willing to change to the Sudani SIM card company
could be because there is fluctuation in Zain services in their area.

Farmers benefited and read messages compared with the active number: Most farmers (56.7%)
indicated that they read the SMS message lower than the active number and 55.7% reported that they
benefited from SMS in terms of lower than the active number (Fig. 6). A study by Hamad et al.19 showed
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Fig. 3: Distance of communities from SMS center

Fig. 4: Status of the network in the study area

that there is high interest from farmers in agricultural information due to its benefits for them as stated
by more than 75% of respondents.

The result in Table 2 shows the p-value is 0.000 (#0.05), therefore, we can decide with 95% certainty that
there is a highly significant association between the distance of the states from call centers and active
mobile numbers (actually mobile working among the community). This is evidence that if the call center
is near the target community the extension message will be received immediately and successfully.
Additionally, there is a significant association between the number of registered participants for extension
message services in the community and farmers who benefited from the messages compared with an
active number (Table 3). However, a statistically significant difference was observed (p = 0.001), indicating
the majority of those who benefited from SMS services belonged to the few (16-30) followed by other
categories  (Table  4).  Meanwhile,  no  significant difference was found (0.28) among those interested in
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Fig. 5: Receiving, reading, interest in joining SMS groups, access to message, and change of SIM by
respondents

Table 2: Chi-square for significant differences between the distance of the states from the call center and active mobile numbers
Active mobile numbers

----------------------------------------------------------------------------------
Parameter Few Medium Appropriate Standard Significant
Near (<100 km) 2 7 13 2 0.000
Medium (100-200 km) 11 11 16 4
Far (>200 km) 21 10 0 0
p#0.05 = Significant, indicating by Chi-square test and χ2 = 33.3

Table 3: Chi-square test for differences in registered participants benefited farmers and active users of extension message services
Farmers benefited from SMS compared with active number

-------------------------------------------------------------------------------------------------
Parameter Typically to active number Lower than active number More than active number Significant
Very few (1-15) 13 13 0 0.02
Few (16-30) 15 11 1
Medium (31-45) 10 13 0
Appropriate (46-60) 2 17 2
p#0.05 = Significant, indicated by the Chi-square test and χ2 = 14.97

joining the SMS group. (Table 5), even though the interest of farmers in joining WhatsApp groups was
statistically significant (p = 0.04) among the categories (Table 6). Conversely, a highly significant
relationship was found (p = 0.000) between farmers who benefited from the SMS services reported
reading messages compared to non-beneficiaries (Table 7).
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Fig. 6: Farmers benefited and read messages compared with the active number

Table 4: Chi-square test differences between registered participants and benefiting status in extension message services
Status of benefiting from SMS

-----------------------------------------------------------
Parameter Benefited Not benefited Significant
Very few (1-5) 19 7 0.001
Few (16-30) 26 1
Medium (31-45) 23 0
Appropriate (46-60) 21 0
p#0.05 = Significant, indicated by the Chi-square test and χ2 = 16.7

Table 5: Chi-square test for differences between registered participants and interest in joining the SMS group
Interest in joining SMS group

-----------------------------------------------------------
Parameter Interested Not interested Significant
Very few (1-5) 25 1 0.28
Few (16-30) 22 5
Medium (31-45) 18 5
Appropriate (46-60) 17 4
p#0.05 = Significant, indicated by the Chi-square test and χ2 = 3.8

Table 6: Chi-square test for differences between registered participants and interest in joining the WhatsApp group
Interest in joining WhatsApp group

-----------------------------------------------------------
Parameter Interested Not interested Significant
Very few (1-5) 18 8 0.04
Few (16-30) 24 3
Medium (31-45) 12 11
Appropriate (46-60) 14 7
p#0.05 = Significant, indicated by the Chi-square test and χ2 = 8.2

Table 7: Chi-square for significant differences between the status of benefiting from SMS and reading SMS
Status of reading SMS

--------------------------------------------------------
Parameter Read Not read Significant
Benefited 89 0 0.000
Not benefited 0 8
p#0.05 = Significant, indicating by Chi-square test, χ2 = 97
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Table 8: Chi-square test for differences between benefiting status, messages recipients, and active users
Farmers received the messages compared with the active number
-------------------------------------------------------------------------

Parameter Completed Incompleted Significant
Benefited 42 47 0.01
Not benefited 0 8
p#0.05 = Significant, indicating by Chi-square test, χ2 = 6.7

Table 9: Chi-square for significant differences between interest to continue receiving the message and status of benefiting from the
SMS

Status of benefiting from SMS
-----------------------------------------------------------

Parameter Benefited Not benefited Significant
Will continue 89 0 0.000
Will not continue 0 8
p#0.05 = Significant, indicating by Chi-square test and χ2 = 97

In addition, the result found a significant difference (p = 0.01) between farmers completing the process
and their number are active compared to remain not completed (Table 8). Finally, regarding the farmer’s
perception in the future status of SMS, the majority of farmers who benefited stated that they would
continue using SMS indicating a significant difference (0.000) compared to non-beneficiaries (Table 9).

DISCUSSION
According to this study, 91.8% of the farmers accessed, read, and benefited from the SMS-based extension
messages, while 84.4 and 70.1% showed interest in joining SMS and WhatsApp groups, respectively. The
Chi-square test revealed a highly significant association (p#0.000) between the distance of the states from
the call center and active mobile numbers, as well as between the status of benefiting from SMS and
reading SMS. These results confirm the effectiveness of SMS in agriculture knowledge dissemination and
its potential to bridge the information gap among smallholder farmers in Sudan. The use of SMS for
agricultural extension has been widely recognized as a cost-effective and accessible tool for reaching
farmers in remote areas. Similar studies in developing countries have demonstrated the positive impact
of SMS-based information services on agricultural decision-making. Conversely, SMS significantly
improved farmers’ access to timely and relevant agricultural information, leading to better productivity20,21.
Likewise, Camacho and Conover22, found that SMS-based price and weather information improved
smallholder farmers’ decision-making in Colombia. A study by Sharma et al.7 highlighted that SMS services
enhanced farmers’ knowledge about climate-smart agriculture and risk management strategies.
Additionally, Hamad et al.19 observed that mobile phones played a crucial role in agricultural information
transmission, with farmers preferring SMS over traditional media like radio and television. Meanwhile,
SMS-based advisory services are particularly beneficial in areas where internet penetration is low, making
it a vital tool for smallholder farmers23,24.

However,  despite  the  high  adoption  rates  of  SMS  services  in  this  study,  some  challenges  remain.
The  findings  indicated  that  some  registered  participants  did  not  fully  utilize  the  service  due  to
network  connectivity  issues  and  literacy  constraints.  This  finding  aligns  with  previous  research  by
Nyaplue-Daywhea et al.9 who found that while mobile phone-based extension services improved
information dissemination, challenges related to literacy, digital skills, and internet connectivity affected
their overall effectiveness. Additionally, Krell et al.18 observed that smallholder farmers in Sub-Saharan
Africa still have barriers to fully utilizing mobile-based agricultural information due to economic
constraints and limited access to technical support.

This study provides empirical evidence on the effectiveness of SMS in agricultural extension services in
Sudan, contributing to the growing body of literature on mobile-based knowledge dissemination in
agriculture. The results highlight the importance of strengthening ICT infrastructure, particularly mobile
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networks, to ensure wider adoption and improved accessibility for farmers. The study also underscores
the need for integrating additional digital platforms, such as WhatsApp, which has gained popularity
among farmers as an interactive tool for knowledge exchange.

Despite its contributions, this study has certain limitations. First, the reliance on SMS assumes that all
farmers can read and interpret the messages, which may not always be the case due to literacy barriers.
Second, network fluctuations in some areas affected message delivery, impacting accessibility. Last while
the study provides insights into farmer preferences and adoption rates, it does not measure the long-term
impact of SMS-based information on productivity and income, which require further research.

Future studies should focus on assessing the impact of SMS-based extension services on actual farm
productivity and income levels. Additionally, exploring the integration of voice-based messaging services
could help address literacy challenges among farmers. Policymakers and agricultural extension services
should work towards expanding ICT infrastructure and developing more inclusive digital communication
strategies to enhance agricultural knowledge dissemination in rural communities.

CONCLUSION
The study concluded that transformation from the local traditional way of delivering agricultural
information is crucial. Nevertheless, late initiation, the current SMS achieved a high percentage of
coverage, which exceeds 87%. On the other hand, analysis of the results assured the efficiency of the
system particularly when paired with basic factors such as message accessibility, receivability, benefit
ability, and dissemination. Finally, the study recommended some actions, that might pave the way toward
wide coverage, extend and beyond effect as well as increase adoption rate. These are establishing SMS
centers and network enhancement in each state to ensure excellent service. WhatsApp groups are highly
recommended besides audio SMS.

SIGNIFICANCE STATEMENT
This study provides empirical evidence on the effectiveness of SMS in agricultural extension services in
Sudan, contributing to the growing body of literature on mobile-based knowledge dissemination in
agriculture. The results highlight the importance of strengthening ICT infrastructure, particularly mobile
networks, to ensure wider adoption and improved accessibility for farmers. The study also underscores
the need for integrating additional digital platforms, such as WhatsApp, which has gained popularity
among farmers as an interactive tool for knowledge exchange.
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