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Abstract 
 

This study evaluates the role of agricultural extension relating to the improvement of access to 
information among smallholder farmers and extension officers, with the overall aim of increasing 
smallholder sugarcane productivity in Eswatini. The research process adopted for this 
investigation involved a theoretical process on one hand, and an empirical process on the other. 
Both processes followed a systematic investigation pattern. The theoretical approach discussed 
how agricultural extension can use Information and Communication Technology (ICT) to 
facilitate knowledge and information access among smallholder sugarcane farmers, to help 
them improve their productivity. The empirical process involved data collection through 
structured interviews with respondents, comprising smallholder sugarcane farmers and 
extension officers within the sugar industry of Eswatini. A total of 189 respondents participated 
in the investigation into their perception of three information access issues: a) the barriers to 
information access; b) their readiness towards the use of ICT to access information; and iii) how 
this information and knowledge is currently being managed. The study found that the 
respondents did not generally perceive most of the barriers to be a hindrance to information 
access amongst themselves. They also regarded themselves as being ready to use ICT, 
specifically cell phones, to access sugarcane production information. Finally, the study revealed 
that almost all the respondents have already started using their cell phones to manage 
information within their workplaces and farms. Based on the findings, the study then developed 
a communication model that makes use of the available communication resources to improve 
information dissemination and management among the sugar industry players.  
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Introduction 

Background to the study 

The success of agricultural research has been viewed by Khang and Moe (2008) to be affected 
by a number of influences, and that new technologies, which emanate from the research, are 
required to improve productivity. They went on to observe that the adoption of these 
technologies is dependent on a number of factors, including the acceptability of the technology 
as well as its sustainability in a particular area. 

Lee Eden and Kalusopa (2005) noted that an improvement in agriculture has a positive impact 
on poverty reduction strategies, hence improving the people’s welfare. However, this can only 
be achieved if there is a functional information delivery system. Information is an important 
resource for socio-economic development, as it enables farmers to make accurate choices for 
improved productivity (Marchionini, 1997). 

In the past, the focus was more on instructing farmers on what they must do to improve their 
livelihoods; however, this was not able to change the fate of the poor smallholder farmers 
(Cecchini and Scott, 2003). Participatory approaches, as noted by Green (2000), remain the 
best alternative for improving the productivity of most rural poor farmers, and literature has 
identified a number of their benefits. Extension officers should therefore work with the farmers 
on the ground to nurture their skills for improved productivity. 

In the wake of the challenges brought about by globalization, the smallholder sugarcane 
growers have become a high-risk group (Dlamini and Worth, 2018). Their survival is at stake, if 
proper measures that address their low productivity levels are not urgently brought into line with 
the required levels, in order to ensure that their farming activities are financially, economically, 
socially and environmentally viable. Increasing the productivity of smallholder sugarcane 
growers within the context of wider sustainable viability (using large-scale growers as a 
benchmark for technical productivity), smallholder growers will increase their income and reduce 
the vulnerability of their livelihood strategies. The production trends for the past 12 years have 
shown that the productivity of small-scale growers has been consistently lower than that of the 
large-scale growers (Figure 1). Assuming that greater productivity translates to increased yields, 
increasing smallholder production could also substantially increase Eswatini’s national sugar 
production, thereby bringing additional income for the country at large, and for smallholder 
growers, in particular.  
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Figure 1. Production trends for the different grower category in the sugar industry of 
Eswatini (Source: Eswatini Sugar Association) 

 

The focus of the research has been based on the increasing entrance of mobile phones and 
their subsequent usage by the marginalised population in the rural areas of developing 
countries (Bhavnani et al., 2008). One of the ways that can be used by development agencies 
to reduce poverty among rural people is to improve their communication services. This will 
result in improving the economic and social growth of rural farmers. Recent studies have 
indicated that the value of mobile phones, and their associated benefits, are higher among the 
rural people (Bhavnani et al., 2008).  

The prevalence of low-cost, second-hand phones has made communication even more 
affordable. Currently, Eswatini has two mobile cellular service providers (MTN-Eswatini and 
Eswatini Mobile), with a geographical coverage of about 90% and a rising subscribership base. 
The combined fixed line and mobile cellular density is slightly above 60% of the population 
(Sutherland, 2014). With regard to broadcasting, the country has one state-owned television 
station with one channel; however, satellite dishes are able to access South African and other 
international providers. There are also two radio stations; the one is State-owned, with three 
channels, and the other one privately-owned, with one channel (Sutherland, 2014). 

Research Objectives 

This research explores and addresses the question: How best can the Eswatini extension 
service employ Information and Communication Technology (ICT), especially mobile phones, to 
reduce the persisting productivity gap that exists between smallholder and large-scale 
sugarcane growers? 
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The specific objectives of the study were: 

1) to explain the demographic variables of respondents; 

2) to identify the barriers regarding the use of ICT by farmers and extension officers in 
accessing information and knowledge for improved sugarcane productivity; 

3) to determine the readiness of smallholder sugarcane farmers and extension officers 
regarding the use of ICT, to access timely, accurate and up-to-date sugarcane production 
information; 

4) to describe information and knowledge management, as it occurs among sugarcane 
farmers and extension officers, for improved productivity; and 

5) to propose a model for improving information and knowledge access among Eswatini’s 
smallholder sugarcane farmers and extension officers, for improved sugarcane 
production. 

Theoretical framework  
 
The agricultural extension services include transferring knowledge to farmers, advising and 
educating them in their decision-making, enabling them to clarify their own goals and 
possibilities, assisting them to engage in scientific enquiries and stimulating desirable 
agricultural development. A variety of extension programs have been used to achieve all of the 
above, without much success (Aker, 2011; Anandajayasekeram, 2008; Anderson and Feder, 
2004; Worth, 2012). 

The main objective of information exchange among the sugar industry stakeholders is to 
facilitate development and to narrow the productivity gap that exists between smallholder and 
large-scale farmers. Farmers need to be exposed to the exchange of new ideas for the purpose 
of improving their productivity. The Diffusion of Innovations theory explains how a new idea 
gains momentum over time and spreads through a social system, until it is adopted (Rogers, 
1962). The use of ICT in extension, in order to access and exchange information, is one idea 
that is spreading rapidly among smallholder sugarcane farmers in Eswatini. Its adoption will 
result in improved information access and exchange, thus improving the farmers’ productivity. 
On the other hand, there is the Technology Acceptance model which explains how users of a 
new idea come to accept it and use it effectively. This model suggests that when users are 
presented with a new idea, a number of factors influence their decision regarding the new idea. 
One of the factors is the degree to which this new technology will enhance their performance, 
and the other is their belief that the technology will be free from effort (Davis, 1989). All these 
theories are centred around the Information Communication Technology for development 
(ICT4D) theory. The overall aim is to facilitate development among smallholder sugarcane 
farmers, using ICT in the rural areas of Eswatini. 

With the rise in demand for agricultural services, many variants of approaches, models and 
methods have evolved to connect researchers, extension officers, producers and consumers. 
However, these service delivery models have been criticized for failing to reach the poor and 
marginalized farmers in remote villages (Omotayo and Adedoyin, 2005). 

ICT in extension has been recognized as a necessary tool for facilitating access to the required 
information and knowledge, and it also allows the efficient and transparent storage, processing 
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and communication of information, even in remote areas (Aker and Mbiti, 2010; 
Anandajayasekeram, 2008; Chapman et al., 2003; McNamara, 2009; Richardson, 1997). The 
growth in ICT investment has also been found to be positively associated with the growth in 
both the GDP and productivity of developing countries (Kraemer and Dedrick, 1994). 

The theoretical framework of this study consists of three facets, as indicated in Figure 2 below, 
namely: (a) the barriers to information access via the use of ICT by farmers and extension 
officers; (b) the readiness of farmers and extension officers for the use of ICT to access 
information; and (c) the current information management practices by farmers and extension 
officers. Previous studies (Adebayo and Adesope, 2007; Omotayo and Adedoyin, 2005) have 
sought to study these variables in isolation from one another. However, this study employed an 
interdependency approach, namely, that the barriers to information access, the readiness for 
information access and the current information management among smallholder farmers and 
extension officers are all linked to one another. 

 

Figure 2. Diagrammatic representation of how information access influences the 

productivity gap between smallholder and large-scale farmers. 
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Integrating the abovementioned three factors to address the challenge of the poor sugarcane 
productivity among smallholder farmers, so as to meet the increasing demand for sugarcane 
production, is no easy task. This study, however, hypothesises that the use of ICT by 
agricultural extension could be a viable vehicle towards achieving improved productivity among 
smallholder sugarcane growers, thus meeting the ever-increasing demand for sugar, both 
locally and internationally. In order to examine this hypothesis, this research studied the role of 
agricultural extension in the Eswatini sugar industry, to improve information access among 
smallholder farmers and extension officers, in the context of improving sugarcane productivity. 
Finally, the study proposes an ICT-based agricultural extension service delivery model for the 
sugar industry in Eswatini. 

Importance of the study 

The whole study was carried out in Eswatini, with the objective of supporting the country’s public 
and private extension services in their quest to improve productivity and to increase the yields of 
smallholder sugarcane farmers, by combining the power of communication, knowledge 
management and networking that is offered by existing telecommunication technologies, 
specifically mobile phones. The study is important, in that it explores a unique area of research 
for Eswatini sugarcane production. The findings will contribute to solving the persisting dilemma 
of low productivity and the loss of potential income by many smallholder sugarcane farmers in 
Eswatini. In addition, given that Eswatini’s smallholder sugarcane sector is similar to that in 
other countries in Southern Africa, the study may be of value more broadly.  

Research Methodology 
 

Research design 
 
A research design is controlled by the notion of the fitness of purpose. The aim of the research 
decides the methodology and the design of the research. Cohen et al. (2013, p. 78) view it as 
“an action plan for getting from here to there, where ‘here’ is the initial set of questions and 
‘there’ is the set of answers”. The study was based on a survey carried out in the Lowveld 
region of Eswatini, where most of the smallholder sugarcane farmers are located. Four 
enumerators who had recently graduated from the University of Eswatini, were hired and trained 
on how to collect the data. 

Study population 
 
The population consisted of all the smallholder sugarcane growers in Eswatini who are currently 
actively involved in the sugarcane-growing industry and affiliated to the Eswatini Cane Growers 
Association (ECGA), under the umbrella body of the Eswatini Sugar Association (ESA). The 
study was a census and the total number of these smallholder farmers who participated in the 
study was one-hundred-and-seventy-two (N=172). Also included in the study were the 
sugarcane extension officers from different organisations that provide extension services to the 
different smallholder farmers. These included extension officers from ESA, ESWADE, 
government, input suppliers and financiers. The total number of these sugarcane extension 
officers was seventeen (N=17), and they all participated in the study.  
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Data-gathering methods 
 
A blend of data-gathering techniques was used for obtaining the data for this study. They were 
obtained from two different sources, namely, the sugarcane farmers and sugarcane extension 
officers. The study used quantitative research to investigate the perceptions of the respondents, 
and primary data were obtained from them by using face-to-face interviews, following a 
structured questionnaire.  

Research validity and reliability 
 
A panel of experts was engaged to review the instrument for its content validity. This panel 
consisted of two senior extension managers from the Eswatini Sugar Association (ESA), one 
extension manager from the Food and Agricultural Organisation (FAO - Eswatini) and four 
academic staff members from the Department of Agricultural Education and Extension at the 
University of Eswatini. Their recommendations and amendments were incorporated into the final 
instrument used for data collection in the study. A pilot test was also conducted to determine the 
reliability of the instrument by using cane growers from the Vuvulane Estate, whose 
characteristics, according to ESA, are not significantly different from the rest of the farmers; 
these growers did not participate in the study. Kuder Richardson (KR21) and Cronbach Alpha 
procedures were used to calculate the reliability coefficients of independent variables. The 
frame-error, selection-error and non-response error were managed in line with suggestions by 
Miller and Smith (1983). An updated list of all current and active smallholder sugarcane farmers 
was obtained from the Eswatini Sugar Association (ESA) extension services, thereby managing 
the frame-error. Farmers who appeared on the list, yet were no longer growing sugarcane, were 
removed to control the selection-error.  

Data Analysis 
 
Data were collected by using a pre-tested schedule. Quantitative data were organised, 
described, coded and analysed. The Statistical Package for Social Sciences (SPSS) was used 
to derive descriptive statistics, such as percentages, averages and frequencies (Bryman and 
Cramer, 2002).  

Expected outcomes 

The key outcomes expected from the study are set out below: 

 
i) developing a workable communication model that will use the available ICT to facilitate 

information access for extension officers and smallholder sugarcane farmers, in order to 
improve their productivity; and 

ii) providing the Government of Eswatini, through the Ministry of Agriculture, as well as the 
sugar industry, with a picture of: 

• any existing barriers that may hinder information access through the use of ICT 
among extension officers and smallholder sugarcane farmers; 

• how ready extension officers and smallholder sugarcane farmers are to start 
using ICT for accessing sugarcane production information; 

• how information and knowledge is currently being managed by both extension 
officers and smallholder sugarcane farmers; and 
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• how the scenario described by these three key findings can be improved to 
enable easier access to sugarcane production information via ICT, thereby 
improving smallholder sugarcane productivity. 

Limitations of the study 

The study concentrated on the Lowveld of Eswatini, where mainly sugarcane is grown. This 
makes the findings and the generated conclusions more specific and relevant for this region, 
and they may therefore not necessarily be generally applicable to the other regions of the 
country. However, given the similarities of the rural conditions in Eswatini (particularly with 
reference to ICT and other infrastructure), it should be possible to generalize the study findings 
to other smallholder sugarcane farmers in Eswatini. Furthermore, as the issue of information 
access affects every farmer, irrespective of the type of crop grown by the farmer, the findings of 
this study may shed light on information access in other commodity sectors. Due to time and 
budget limitations, this study approach was a once-off study, and it only gives a snapshot of the 
current situation, which is highly dynamic. A longitudinal study would have given a much clearer 
picture of the findings, particularly measuring the trends and exploring the real-time effects of 
the information accessed via ICT. 

Results and Discussion 

The reporting of the results and discussion are organised into four sections, which is in line with 
the study objectives, namely: (a) to describe the respondents by their demographic variables; 
(b) to determine the barriers that prevent the use of ICTs to access sugarcane production 
information; (c) to manage the sugarcane production information; and (d) to develop a 
communication model for the sugar industry of Eswatini. 

Respondents’ Demographic Variables 

In order to present a good understanding of the respondents, the study aimed at describing 
them according to their demographic variables, including their age, gender, education level, 
sugarcane production experience and marital status. The results are presented in Table 1 below 
and they reflect that most of the respondents were in the 30-39 year age group (38.6%), 
followed by those in the 40-49 year (19%) age group, for both smallholder farmers and 
extension officers.  

Table 1. Respondents’ demographic profile 

  Farmer (N=172) EOs (N=17) Total (N=189) 

Characteristic Category F % F % F % 

Age 19 - 29 24 13.9 3 17.6 27 14.3 

 30 - 39 64 37.2 9 53.0 73 38.6 

 40 - 49 32 18.6 4 23.5 36 19.0 

 50- 59 25 14.5 1 5.9 26 13.8 

 > 60 27 15.8 0 0 27 14.3 

Gender Males 124 72.1 17 100 141 74.6 

 Females 48 27.9 0 0 48 25.4 

Education None 8 4.7 0 0 8 4.2 

 Primary 30 17.4 0 0 30 15.9 
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  Farmer (N=172) EOs (N=17) Total (N=189) 

Characteristic Category F % F % F % 

 Secondary 38 22.1 0 0 38 20.1 

 High school 56 32.6 0 0 56 29.6 

 Tertiary 40 23.3 17 100 57 30.2 

Experience 1 – 5 69 40.1 4 23.5 73 38.6 

 6 – 10 28 16.3 7 41.2 35 18.5 

 11 – 15 40 23.3 3 17.6 43 22.8 

 16 – 20 14 8.1 2 11.8 16 8.5 

 21 < 21 12.2 1 5.9 22 11.6 

Marital Status Married 151 87.8 13 76.5 164 86.8 

 Single 21 12.2 4 23.5 25 13.2 

With regards to gender, both farmers and extension officers had a higher proportion of male 
respondents (74.6%). This implies that the sugar industry of Eswatini is male-dominated. It is 
worth noting again that all (100%) of the sugarcane extension officers were also male. This 
observation provides an opportunity to encourage women to participate in this industry. The 
educational level of the respondents indicates that a majority (30.2%) had tertiary education with 
an almost similar number (29.6%) that had high school qualifications, while the rest never 
finished secondary school. Regarding the extension officers, all had gone through tertiary 
education and this was mainly due to the minimum requirement set by ESA for one to be 
employed as an extension officer. 

Regarding the number of years of service, both farmers and extension officers indicated a high 
proportion (38.6%) having 1-5 years of service in the sugar industry. These were followed by the 
respondents who had 11-15 years of experience (22.8%). Very few respondents had above 21 
years of experience. The majority (86.8%) of them were married, while the rest were single. 
From the results of the demographic variables, it could be concluded that most of them were 
educated middle-aged, married males, with 1-5 years’ experience in sugarcane production. 

Barriers preventing the use of ICT to access sugarcane production information 

The study aimed at determining the barriers that prevent the use of ICTs to access sugarcane 
production information via ICT, as perceived by sugarcane farmers and their extension officers. 
Respondents were asked to rate their perceptions regarding the industry’s barriers on the use of 
cell phones as one of the technologies for accessing information among the smallholder 
sugarcane growers, extension officers and other stakeholders in the sugar industry of Eswatini. 
The items were arranged into the five domains outlined in the conceptual framework, namely: 
(a) information-related barriers; (b) organisation-related barriers; (c) human resource-related 
barriers; (d) technology-related barriers; and (e) policy-related barriers. The results are 
presented in Table 2.  
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Table 2. Perceptions of barriers towards accessing sugarcane information by a cell phone 
as technology for communication. 

Items Farmers(N=172) EOs(N=17) Total (N=189) 

 Mean SD Mean SD Mean SD 

Information Related Barriers 2.66 .865 3.45 1.452 2.73 .955 

Organization-related barriers 2.44 .636 2.65 1.211 2.46 .704 

Personnel-related barriers 2.99 .937 3.68 1.121 3.05 .973 

Technology-related barriers 3.24 1.120 4.74 .902 3.37 1.181 

Policy-related barriers 3.19 1.132 4.25 1.069 3.28 1.164 

 

They indicate that both farmers and extension officers perceived that information-related 
barriers (M=2.3, SD=.96) and organizational structure barriers (M=2.46, SD=.70) do not hinder 
information access within the sugar industry of Eswatini. Information-related barriers are those 
that have to do with its availability and accessibility. 

A difference in perception was observed between the farmers and extension officers in their 
personnel barriers, Technology barriers and Policy barriers. In all the above-mentioned barriers, 
farmers disagreed that these barriers were a hindrance in the use of ICT to access information 
among the sugar industry stakeholders. However, extension officers agreed that these barriers 
were indeed a hindrance in the use of ICT for information access. These differences could be a 
result of the different educational backgrounds of these two groups.  

All the extension officers had gone up to tertiary level and were experts in the field, which was 
not the case with the smallholder sugarcane farmers. Due to their education level, extension 
officers had a better understanding of the issues that hinder the use of ICT by farmers in 
accessing sugarcane production information. As stated above, these issues involved 
technology, policy and personnel. They require some degree of education or literacy level, in 
order to understand them, which some of the smallholder farmers do not have. For the 
technology barrier, farmers indicated a mean value of 3.24 (SD=1.12), whereas extension 
officers reported a higher mean value of 4.74 (SD=.92). The same difference was observed with 
policy barriers, where farmers recorded a lower mean value of 3.19 (SD=1.13) and extension 
officers recorded a higher mean value of 4.25 (SD=1.07). Regarding the personnel barriers, 
farmers exhibited a lower mean value of 2.99 (SD=.94) and extension officers exhibited a higher 
mean value (M=3.68, SD=1.12). 

Readiness regarding the use of ICT in accessing sugarcane production information 

The study also sought to determine the perceived readiness level of the Eswatini sugar industry 
regarding the use of ICT in accessing sugarcane production information. The results are 
presented in Table 3 below and they indicate an overall mean score of M=4.37 (SD =.95) on the 
farmer’s readiness regarding the use of ICT for information access within the sugar industry. 
This mean score implies that farmers are perceived by the majority of respondents to be ready 
for the use of ICT, specifically cell phones, as a technology for disseminating information within 
the sugar industry in Eswatini. This is also supported by the fact that the majority of the 
sugarcane farmers owned cell phones and were already using these gadgets to disseminate 
work-related information within, and outside of, their work stations. It was also highlighted that 
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most of these farmers were using their own airtime to communicate work-related issues during 
and after working hours. 
 
Table 3. Perception of readiness towards the use of ICT to access sugarcane production 

information 
 

Items Farmers 
(N=172) 

EOs 
 (N=17) 

Total  
(N=189) 

 M SD M SD M SD 

Farmer Readiness 4.42 .94 3.81 .89 4.37 .95 

Extension Officer Readiness 5.10 .47 5.29 .45 5.12 .47 

Infrastructure Readiness 5.09 .50 4.69 .76 5.05 .54 

Management Readiness 5.22 .59 5.29 .69 5.22 .60 

 

The overall perception of extension officer readiness towards the use of ICT had a mean score 
of M=5.12 (SD = .47), indicating that all respondents perceive extension officers to be ready for 
the implementation of cell phones as a technology for disseminating information among the 
stake holders within the sugarcane industry. All the interviewed extension officers possessed 
personal smart phones and all had gone through tertiary education, which made them ready for 
the introduction of such a technology. All respondents agreed that extension officers, with their 
high ICT competency, can improve their teaching and learning by integrating such technology 
into their extension programs. Respondents also agreed that this is the right time for promoting 
the dissemination of information within the sugar industry of Eswatini. 

The results in Table 3 indicate a mean score of M=5.05 (SD = .54) on infrastructure readiness 
for the use of ICT within the sugar industry. This is an indication that most respondents agreed 
that the infrastructure in the sugar industry of Eswatini is perceived to be ready for the use of 
cell phones as a technology for information dissemination. The respondents reported that they 
all had access to a cell phone network in their respective sugar-growing areas. Network 
coverage is very crucial for cell phone connectivity, and the electricity that supplies energy to 
the satellites and for recharging cell phones was reported to be accessible by all the 
respondents in their respective areas of sugarcane production. The availability of cell phone 
service centres within the vicinity of each mill makes it easy for the respondents to get 
immediate help when their cell phones have a problem. Airtime is also readily-available in 
almost all the small grocery shops situated within the farmers’ residential areas.  

Management was perceived by most respondents to be ready for the use of ICT, in order to 
circulate information within the sugar industry of Eswatini. This is indicated by the overall mean 
score of M=5.22 (SD=0.60) in Table 3. Respondents agreed that extension management knows 
how to use ICT, specifically cell phones, and the use of such technology was supported. They 
went on to confirm that a plan for the implementation of ICT usage was in the pipeline. 

Management of sugarcane production information 

Any organisation that aims to adopt the use of ICT to access information must have at least the 
minimum hardware requirements, as well as the necessary software to use that hardware. ICT 
hardware includes the physical equipment that will enable the sugar industry stakeholders to 
communicate effectively. Without appropriate equipment and easy access, it is quite hard to 
access information via ICTs (Oliver and Towers, 2000). However, Broadbent (2001) stated that 
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this does not require a huge infrastructure. Efficient internet connectivity and an adequate 
supply of communication gadgets would be enough for an effective communication system.  

The study therefore enquired about the availability of hardware and its usage within the sugar 
industry, and it focused particularly on cell phone technology, the internet and other factors 
associated with mobile cellular usage.  

Cell phone possession and ownership 

The study indicated that all farmers and extension officers (100%) in the sugar industry 
possessed cell phones and that these cell phone devices are used in disseminating work-
related information among the Eswatini sugar industry stakeholders, on a daily basis. With 
regard to the ownership of these devices, the study revealed that the majority of the 
respondents (98.6%) personally owned the cell phones, while only 3.2% reported that they were 
using company-owned devices. All the respondents reported that they were using their own 
airtime to disseminate work-related information on  their cell phones. This is an indication that 
smallholder sugarcane farmers and their extension officers have realized the importance of 
using cell phone technology for the timeous and accurate dissemination of information among 
themselves and other sugarcane stakeholders.  

Cell phone type and brand  

The majority of the respondents reported that they were using the Nokia brand (70.9%) of cell 
phones, followed by the Samsung brand (13.8%), while the rest were using other brands. This 
could be attributed to the fact that these brands were readily-available on the market, they were 
affordable and easy to fix. With regards to the type of cell phone being used by the respondents, 
most reported that they were using the regular type (59.3%) of phone, mainly because they 
were cheaper and less complicated to use. Only 40.7% of the respondents reported that they 
were using smartphones. Regular phones are cheaper and easy to operate, whereas smart 
phones are expensive and require a certain level of skill to operate them. 

Network and electricity accessibility 

All respondents reported that they had access to their cellular network almost everywhere within 
the sugar industry of Eswatini. The only difference reported was the strength of the cellular 
networks, as some places had a weaker connection than others, because the topography and 
network infrastructure distribution do influence the network strength in a given area. With regard 
to electricity, all respondents reported that they had access to electricity in their homes, which is 
where they recharge their cell phones. This is mainly due to the Rural Electrification project 
driven by the government of Eswatini, which has seen a number of rural areas being provided 
with affordable electricity. The availability of electricity and mobile cellular networks within the 
sugar industry of Eswatini has made the sugar industry ready for the implementation of most 
ICT programmes, especially the use of cellular phones. 

Social media usage 

It is very important to group farmers, in order to be able to share information with them as a 
group, while they physically remain at their respective work-stations. This can best be achieved 
by using the social media that are accessible via cell phones. The study revealed that more than 
half of the respondents (59.7%) were not yet connected to any social media. Only 40.3% were 
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connected and this presented the need to educate and encourage the respondents to use social 
media platforms for accessing new information on sugarcane production. 
 
Reliability and accuracy of information sources 

The study aimed at determining the reliable and accurate sources for sugarcane production 
information among farmers and sugarcane extension officers. The results indicated that the 
Eswatini Sugar Association (97%) was perceived by respondents to be the main information 
source that always provided the most reliable and accurate information for the Eswatini 
sugarcane industry, followed by the farmers themselves (76%), the input suppliers (71%) and 
the financial institutions (61%). This implies that sugarcane farmers and extension officers have 
to trust in the information that they receive from these outlets. Researchers and other 
information generators can use these outlets to disseminate information that could assist 
sugarcane farmers to improve their productivity. Libraries (2.6%), universities (2.6%) and NGOs 
(1.1%) were perceived as being the worst sources of reliable and accurate sugarcane 
information. Although the association is somewhat oblique as to how the farmers show this level 
of discernment, these findings suggest that the farmers are managing information as it relates to 
their farming operations, which is in keeping with Ndoro (2011).   

Timeliness of relaying information 

Relaying accurate information at the right time for use by farmers is very crucial and has a huge 
impact on the productivity of a farmer (Meyer et al., 2011). The study sought to determine which 
sources are perceived by the respondents to be very efficient in disseminating information at the 
right time. Once again, the results indicated that the Eswatini Sugar Association (96.3%) was 
the best source for relaying information timeously, for use by smallholder farmers, followed by 
farmers themselves (84.2%), input suppliers (67.2%) and financial institutions (66.2%). These 
results suggest that the current arrangement in Eswatini meets the view of Meyer et al. (2011) 
about the importance of correct and timely information to help smallholder sugarcane farmers 
with their decision-making. These findings further suggest that although farmers perceive that 
the information is relayed timeously, it could be because of the use of ICT 

 

Mode of information communication 

The study also intended to determine the mode that is mostly used by the sugar industry to 
effectively circulate information among its stakeholders. The results indicated that farmers and 
extension officers perceive cell phones (87.4%) to be the most-used mode of communicating 
sugarcane production information, followed by face-to-face (83.6%) and radio (53.9%). 
Respondents have confirmed that the cell phone is the ideal technology that is currently in use 
to disseminate information within the sugar industry. This is also supported by the fact that 
almost all sugarcane farmers possess cell phones. This finding presents an ideal opportunity for 
the sugar industry extension service to introduce a formal communication system that uses 
mobile phones to facilitate information and a knowledge exchange between smallholder farmers 
and other industry stakeholders. These findings are entirely consistent with the argument of 
Masuki et al. (2010) that one of the ways through which extension can reach a large number of 
farmers is by using ICT. The findings are inconclusive, with regard to the impact of the costs 
associated with the way in which information is disseminated. 
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Frequency of information exchange 

Determining the frequency of information exchange between smallholder sugarcane farmers 
and the other sugar industry stakeholders is very crucial, as it identifies those sectors that are 
effective in information exchange. The results showed that smallholder sugarcane farmers 
exchange information more frequently with the Eswatini Sugar association extension agents 
(91%), followed by farmers (85.7%), extension agents from suppliers (81%) and extension 
agents from financial institutions (60.3%). This finding explains that information and knowledge 
is mainly exchanged among these four main sectors, and they are therefore consistent with the 
view that extension officers are a crucial connector between the farmers and other actors in the 
dissemination of agricultural knowledge and information. They further suggest that the strength 
of this exchange will be enhanced by using ICT to access expert knowledge, which can, in turn, 
be used to improve the smallholder farmer’s knowledge (Adebayo and Adesope, 2007; 
Omotayo and Adedoyin, 2005) 
 
The proposed refurbished sugarcane extension communication model 

The suggested model is a result of the study findings and it fits well to the country’s telecom 
infrastructure. It aims to address the problems of converting extension information into digital 
form, while at the same time allowing marginalised smallholder sugarcane farmers to have 
timely access to accurate information. 

The model presented in Figure 3 is a refurbished sugarcane extension communication model 
that aims to facilitate better communication between sugarcane farmers, information generators 
and extension officers. This model identifies the three elements that are used to refurbish the 
existing model, in order to improve information dissemination among the sugar industry 
stakeholders via ICTs. The model proposes that there should be a telecentre, which is 
administered by the ESA, in conjunction with MTN, to coordinate all information between the 
different extension service providers and smallholder sugarcane growers.  

It also proposes that every stakeholder, especially smallholder farmers and extension officers, 
should possess mobile phones for receiving and sending sugarcane production information, to 
and from themselves and other stakeholders. This will ensure that technical messages are 
relayed timeously and effectively between farmers and extension officers. Finally, the model 
requires sufficient network coverage in all the areas where sugarcane is grown, which will 
enable the use of mobile phones for information circulation. Once again, the study found that 
almost every sugarcane growing area in Eswatini is covered by a mobile network, although at 
different strengths. This will enable every farmer to have unlimited access to the information 
disseminated via ICT. 
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Figure 3. A refurbished model for the sugar industry extension to deliver sugarcane 
production information to smallholder sugarcane farmers 

 

The interaction between rural farmers and extension officers via ICT within the telecentre will be 
enhanced, since there will always be people in the telecentre who will facilitate the exchange of 
information, thus giving both farmers and extension officers unlimited access to vital information. 
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The main components of the model consist, firstly, of the user base, namely, the sugarcane 
farmers, extension officers and institutional users. The second component is the user interface, 
which consists of the mobile applications for farmers and extension officers, as well as the web-
based interface for institutional users. This refurbished model suggests creating an extension 
system that allows accurate and reliable information to be circulated timeously among the 
industry stakeholders via mobile phones, enabling everyone to possess adequate and up-to-
date information for making accurate decisions on time. This will, in turn, escalate to improving 
sugarcane productivity, especially among smallholder farmers. 

Mobile phones 

Despite their new entrance into remote agricultural communities, mobile phones are already 
assisting smallholder farmers in the rural remote areas to improve their agricultural activities. 
Advances throughout the mobile phone ecosystem have presented numerous advantages to 
smallholder sugarcane farmers, including: 

• access – most rural and remote areas of developing countries are experiencing an 
increase in mobile wireless networks and the number of people using mobile phones is 
on the increase; 

• affordability – the availability of affordable devices has made it possible for even rural 
smallholder farmers to own second-hand mobile phones and to use them to exchange 
information; and 

• applications – the available applications and services found in mobile phones start with 
simple text messaging services, to increasingly advanced software applications. These 
applications allow even the less-skilled person, in terms of operating the gadgets, to be 
able to benefit from them. Making/receiving a call and sending text messages are some 
of the applications that are simple to operate.  

The most common way through which mobile phones can enhance sugarcane production is by 
facilitating farmer exposure to less costly information. Where sugarcane production areas are 
remote, with inaccessible roads, substituting phone calls for travel reduces the time and cost 
burden for every sugar industry stakeholder. Sugarcane farmers who utilise mobile phones do 
save on travelling costs (Overå, 2006) and this effect is more real to those farmers that operate 
in remote areas (Muto and Yamano, 2009). It is not possible however, to completely avoid 
transport, because extension officers do need to physically visit the farmers in the field, for real 
assessments and demonstrations. Mobile phones are multifunctional devices ranging from 
regular phones to smart phones, and they do much more than simply placing a voice call.  

The capabilities of mobile phones are improving on a daily basis, and information channels are 
converging. Smart phones and software applications provide advanced functionality, such as 
conference calls, video conferencing, social media, GPS for mapping functionality, mobile 
money applications, etc. Extension can now access many clients within a short space of time 
through mobile-based learning platforms, such as texts, pictures, videos, etc. which provide 
information to sugarcane farmers on how to improve their sugarcane production skills and 
knowledge. 
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The Information and Communication Centre 

This is the main engine of the model and it consists of the technology centre, infrastructure 
management, knowledge management, a helpline and a panel of experts. 

The technology centre is where information is given to farmers/extension officers via mobile 
phones. The information may vary from general issues regarding sugarcane production, to more 
specific issues, such as weather updates, the control of sugarcane pests and diseases, the 
market environment, etc. The study has revealed that sugarcane farmers are heavy users of the 
regular phones manufactured by Nokia and Samsung. 

Another application will be the collection of information from the field for institutional users by 
using mobile phones. This will ensure an efficient and accurate data collection process that will 
yield timely reports. Infrastructure management also involves the management of information 
exchange links (between the Internet and cell phones). 

The main objective of knowledge management is to produce meaningful information from the 
operational data and to get useful results from it by providing more personalised, client-oriented 
and crucial information that can be forwarded straight to the farmers’ handsets. The knowledge 
that is generated will be for researchers, research users and policy-makers. The helpline will 
operate like a call centre and it will address sugarcane production problems that cannot be 
solved via mobile applications. For issues that cannot be answered by the helpline staff, the call 
will be re-directed to a conference call, where an expert in the field will be asked to shed some 
light on the problem. This is where a Frequently Asked Questions (FAQ) database will be 
updated 

A panel of experts in sugarcane production is proposed that will support the helpline staff. It will 
consist of knowledgeable extension officers who are already working in the field and who will 
work as consultants on the helpline. The queries that are not addressed by the helpline will be 
forwarded to the appropriate research institutions. 

Specifically, the model aims to achieve the following: 

• the provision of accurate, reliable and timely usable information among the sugar 
industry stakeholders. The information mainly will be about the information needs of 
smallholder sugarcane farmers, as identified by Dlamini and Worth (2018). Such 
information will be distributed through mobile applications; 

• the dissemination of information in a local language. This is easier for Eswatini, as one 
national language is used and understood by every citizen of the country; 

• the delivery of voice-based content to the sugar industry stakeholders, thus overcoming 
literacy barriers; 

• the establishment of a helpline backed by experts in the sugarcane-growing field and 
providing advice within the shortest possible time; 

• the improvement of agricultural extension by using specialized applications on mobile 
phones, such as those applications that can aid in data collection for surveys conducted 
by research institutions; and 
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• The creation of a solid financial and technological base, in terms of content. 

Impacts of the project  

The project will ensure the fair access to information by sugarcane growers, especially 
smallholder farmers. This will improve the ability of farmers to make accurate and informed 
decisions, thus improving their productivity. The process of collecting data by using mobile 
phones will lower the infrastructure costs, remove transportation costs, increase accuracy and 
also help in the monitoring of field staff. The project output will also have an influence on policy-
making and enhance the working standards of extension officers. 

Opportunities offered by the proposed design 

The proposed design has the ability to assist the sugar industry stakeholders in accessing up-
to-date information and guidance from different reliable sources. These sources may include 
extension officers, other farmers and agricultural database websites, to mention a few. 
Requests are forwarded to the information communication centre where appropriate responses 
are generated by the relevant researchers. This approach is different from the traditional one 
(Overå, 2006), where all queries are managed by one agricultural expert. 

Unlimited exposure to information - Another interesting aspect of this model is its ability to 
stimulate farmer-driven extension, where farmers initiate a request for guidance and assistance, 
based on their unique needs. This model also ensures that farmers get a real time response to 
their requests, and they do not have to wait for extended periods to submit their request, when 
the extension officer visits them. The demands can be made almost immediately when there is 
need for it (Overå, 2006).  

Cost-effectiveness - The suggested model is also cost-effective and these costs can be 
distributed to all the industry stakeholders, so that it is shared equally. This will make even 
smallholder sugarcane farmers able to contribute towards this project. The design is also self-
sustainable, as all the services that it provides could be charged at a minimum fee. Donor 
agencies are also willing to finance projects that are aimed at improving the productivity of 
smallholder rural farmers. This is evident from the contribution made by the European Union 
towards improving the road networks, as well as capacitating smallholder farmers in sugarcane 
production. 

Challenges 

This part of the study highlights some of the challenges of the model and discusses how their 
effects could be minimized. 

Illiteracy - Illiteracy has always been a challenge, when it comes to technology adoption. This is 
especially true when the technology has to do with information exchange. For instance, more 
people use their mobile phones for voice communication than for the text messaging 
functionality. New applications have been put in place that have the capacity to recognise 
voices. These applications are ideal for the illiterate population so that they can have access to 
information on ‘voice sites’ (and not websites) in audio format.  

Power supply requirement - All ICT tools need electricity to operate. However, as observed 
earlier in this study, Eswatini has embarked on a project of rural electrification, which has seen 
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the entire sugar belt receiving complete coverage. This could, however, be supplemented by the 
use of solar panels during the day. 

Funding - The funding required for this suggested model can be in two parts, namely, the 
establishment costs and the maintenance costs. These could be provided by collaboration with 
the Eswatini Sugar Association (the umbrella body of the Eswatini Cane Growers’ Association 
(ECGA) and the Eswatini Millers’ Association, sponsors and the government of Eswatini.  

Implications of the Study 

The study has revealed that the sugar industry of Eswatini is currently at an advanced level of 
technology readiness. Literature has indicated that, on average, smallholder sugarcane farmers 
in the rural areas of developing countries are still finding it difficult to obtain crucial sugarcane 
production information by using ICT. However, this study has revealed the opposite for the 
smallholder sugarcane farmer in the rural areas of Eswatini. Almost all the smallholder farmers 
were found to be ready for the use of ICT, specifically cell phones, to access and exchange 
timeous crucial sugarcane production information, so as to improve their productivity. What has 
been viewed in literature as being barriers that inhibit the use of ICT by smallholder farmers, has 
been perceived by smallholder farmers in the sugar industry of Eswatini as not applicable in 
their context.  

The study further indicated that smallholder farmers frequently use their mobile phones to relay 
information via voice calls. The Eswatini Sugar Association emerged as the main source of 
production information, it is capable of relaying information timeously, and the highest frequency 
of communication within the sugar industry is between farmers and extension officers. The visits 
between the two are most frequently initiated by the farmers. 

These results imply that smallholder farmers in the sugar industry of Eswatini are more than 
ready for the introduction of ICTs, in order to improve the access to information among 
themselves. Therefore, the Eswatini Sugar Association, in its quest to improve sugarcane 
productivity among smallholder farmers, would do well to capitalize on this readiness and 
facilitate an organised system of information exchange among the industry stakeholders, by 
using ICTs. The proposed model from this research could assist in realising this. 

Recommendations for further study 

This research had a number of limitations that open the way for further research in this field. 
The study was carried out in one region only, namely, that of Eswatini, and it focused on a 
single commercial crop, namely, sugarcane. It is likely that the issues researched in this study 
are also relevant to other crops grown in Eswatini.  

While the research facilitated a comprehension of the readiness, as well as the information 
management and perceived barriers related to information access via ICT, it is not possible to 
generalise the outcome of the study to other samples. Different areas have diverse attributes, 
with regards to infrastructure and management. Therefore, more research should be carried out 
in various parts of Eswatini, as well as in other developing countries, to achieve more conclusive 
and generalizable results. 
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The study evaluated the readiness of smallholder farmers in the initial stages of ICT programme 
application; hence, there is a need to conduct further research to evaluate the readiness for, 
and hindrances of, the application of ICT programmes later. 
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