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ABSTRACT

Agricultural advisory services link producers, the government, the research community, and
credit and input supply organisations. This vital role can be enhanced through the efficient use
of digital platforms, especially in South Africa, where the advisor-to-producer ratio was last
recorded to be 1:1019. According to the last census conducted in South Africa, 92.1% of
households own a mobile phone, and only 21.1% do not have access to the internet, providing
the platform for timeous interaction between advisors and their clients. The affordability of
technology and data services, network coverage, and digital literacy are obstacles in the
country that need to be addressed if access to ICTs is to be improved. This article focuses on
the readiness of South African agricultural advisors to use digital platforms. Survey research
was used to collect data from professionals, and the data was evaluated using a survey
instrument that was developed based in part on similar work done in Rwanda. The results show
that although most advisors are ready to use digital platforms, many obstacles must be

addressed for efficient application.
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The importance of progressive socio-economic development in South Africa and, more
specifically, rural South Africa is indisputable. Persistent poverty, excessive unemployment,
sub-standard living conditions, and failing public infrastructure are just a few of the issues
prevalent in the country (Wall, 2021; Habiyaremye et al., 2022). Amidst these circumstances,
many households become involved in agriculture to enhance food security. The last census by
Statistics South Africa (StatsSA) reported that 13.8% of all households in the country were
classified as agricultural households involved in food production. The majority (89.2%) of
these households were producing in their backyard to increase their food security and procure
income for the household (StatsSA, 2023). Supporting these farmers in sustainably enhancing
their production and progressing from subsistence to small commercial farmers is one of the
critical roles that agricultural advisors fulfil. However, several factors impede advisory
efficiency, of which a lack of funding is prominent. Lack of funding contributes to the current
high extensionist-to-farmer ratio, last recorded to be 1:1019 by the Department of Agriculture,
Land Reform & Rural Development (DALRRD, 2020). The deteriorating road conditions in
the country are another factor increasingly hindering efficient service delivery in rural areas
(Nyawo & Mashau, 2019). The culmination of these two issues highlights the need for an
innovative approach to service delivery that includes using information and communication

technologies (ICTs) and digital platforms (Antwi-Agyei & Stringer, 2021).

The call for participatory agricultural advisory processes, where farmers actively formulate
solutions with and provide information to advisors, has been at the forefront of dialogues for
decades (Chambers, 1997; Minh et al., 2010; Knook et al., 2018). This is opposed to the top-
down linear approach, where the assumption is made that extension services know best, which
has failed globally (Anderson & Feder, 2004). The participatory process contributed to the
agricultural innovation systems approach where all stakeholders (farmers, researchers,
government, NGOs, value chain institutions, etc.) collaborate to formulate solutions and
enhance innovative developments (Hellin, 2012). The innovation system approach’s efficiency
significantly relies on successful networking amongst roleplayers (Davis et al., 2008). The
increasing digitalisation of information and communication technologies (ICTs), including
radio, television, computers, the internet, and mobile phones, has exponentially expanded the

horizon for networking (Blum et al., 2020).

Access to digital platforms has drastically increased since the fourth industrial revolution was

first coined in 2016 by the Founder and Executive Chairman of the World Economic Forum
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(WEF), Klaus Schwab (Lavopa & Delera, 2021; Ndung’u & Signé, 2020). It created new
pathways entrepreneurs harnessed, resulting in increased income levels and improved quality
of life (Xu et al., 2018). Productivity improvements stemmed from, amongst others, increased
efficiencies related to decreasing communication costs, better supply chain interaction, and
low-cost logistics (Schwab, 2017). The COVID-19 pandemic forced society to enhance the
development and use of ICTs to communicate and educate in all sectors, including agricultural

advisory services (Chivers et al., 2023).

According to the last census conducted in 2022 in South Africa, 92.1% of the population owns
or has access to a mobile phone compared to 32.3% in 2001. A mobile phone was also the
household item of preference, followed by a stove (86.9%), a refrigerator (83.2%), and a
television (79%) (StatsSA, 2023). Only 21.1% of households did not have access to the internet
either via mobile phones, Wi-Fi at home or the workplace, libraries, internet cafés, etc., and the
majority (60.5%) of users accessed the internet through mobile phones or other mobile devices
(StatsSA, 2023). Affordability of technology and data services, network coverage, and digital
literacy are obstacles in the country that need addressing if access to ICTs is to be improved

(Aruleba & Jere, 2022; Born et al., 2021).

Many scholars have expressed the advantages and possibilities digital platforms bring to
agricultural advisory services (Tsan et al., 2019; Oyinbo et al., 2020; Fabregas et al., 2022;
Klerkx et al., 2019). The complex communication flow in the entire food system can be
facilitated by digital platforms, improving access to timeous information (Steinke et al., 2021).
Farmers rely on up-to-date information concerning technological developments, market
information, and weather forecasts on a near-daily basis to manage their production efficiently.
Communicating relevant information to farmers is central to agricultural extension and
advisory services, which digital technology can facilitate and expedite (Blum et al., 2020;
Fabregas et al., 2022). Some studies have reported video content to be more helpful to farmers
than written information, especially when farmers have time constraints or, in some cases, low
literacy. Viewing practical demonstrations rather than reading a manual was reported to be
beneficial and preferred by many farmers as it saves time and also counters illiteracy (Chivers
et al., 2023). Many mobile phone applications that can assist farmers in managing crops,
livestock, and weather data are available on the market. Cook and colleagues divide digital
technologies in agriculture into four categories: 1. Data (collecting, measuring, storing, and

reporting relevant statistics), 2. Control (assisting in managing specific tasks, such as GPS
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systems, electronic tracking, and livestock fencing), 3. Modelling (analysis and comparison of
recorded data), and 4. Networking and communications (sharing information, diagnosing,
problem-solving) (Cook et al., 2022). Another digital platform that has been shown to benefit

farmers is digital financial inclusion (DFI). DFI allows farmers in remote areas better access to

financial services, contributing to sustainable development and food security (Zhai et al.,

2023).

The Department of Agriculture, Land Affairs, and Rural Development (DALRRD) in South
Africa has reiterated the importance of using ICTs in agricultural advisory services. The last

departmental review affirmed the importance of equipping advisors with appropriate tools and

skills to use ICTs efficiently (DALRRD, 2020).

The abundance of available digital platforms can overwhelm both advisors and farmers.
According to Saravanan and colleagues (2015), the essential factors to consider when using
ICTs for advisory services are:

- Relevant content: A thorough needs assessment must ensure that content shared with
farmers caters to their needs.

- Appropriate: A highly technical application that requires a lot of time and data from the
consumer might not be applicable in areas lacking data availability and limited digital
literacy.

- Integrated: ICTs must complement existing extension practices, not replace them.

- Institutionalising: For ICT development and use to be sustainable, continuous support

is needed from the institutions endorsing it.

Digital platform usage in advisory services is not without challenges. Besides the technological
aspects and challenges, it is essential to consider social science elements (Klerkx et al., 2019).
For example, from a farmer’s perspective, lack of digital literacy, data availability, internet
coverage, and smartphone ownership create a digital divide, and generic content is not always
relevant (Coggins et al., 2022; McCampbell et al., 2021). On the other hand, the ability and
motivation of advisory professionals to efficiently utilise digital platforms are also vital to the
success thereof (Olangunju et al., 2021). Spielman and colleagues (2021) provide a conceptual
framework for using ICTs in agricultural advisory services. It displays the complexity of the
multiple roleplayers and the many elements involved in using ICTs. These include the

contextual political and policy framework, empowerment and equity issues, organisational
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capacity, and individual competencies (Spielman ef al., 2021). Much of the research on digital
technology usage has focused on farmers and their ability and willingness to use it. However,
the mindset, attitude, and competency of agricultural advisors to utilise, formulate, and
construct ICT platforms also play a vital role in the successful application thereof (Spielman et

al., 2021).

This research study focused on the readiness of agricultural advisory agents in South Africa to
use digital platforms to provide support services to producers. Readiness in this context
describes how users are prepared to actively use digital technologies in executing their work.
Factors that contribute to preparedness are the mindsets and attitudes of users, availability and

access to said technologies, and institutional support related to them (Gfrerer ef al., 2021).

2. METHODOLOGY

2.1. Data Collection and Analysis

As part of the research conducted and reported in the South African Extension Agent
Competencies and Attitudes for the Future Research Report of the CGIAR Research Program
on Policies Institutes and Markets (Davis ef al., 2021), this study sought to understand South
African advisory professionals competency levels, perceptions, and attitudes, especially toward
digital advisory services. Questions focused on advisors’ attitudes toward using different digital

technologies and accessing and using various digital tools.

Survey research was used to collect data from extension professionals. Sector, experience,
position in the workplace, and demographic information such as gender, age, and education
levels were collected. A survey instrument was developed based partly on Spielman and
colleagues’ work in Rwanda (Spielman et al., forthcoming). The instrument was tested for face

and content validity using a panel of experts from South Aftrica. The survey was in English.

The Alchemer survey platform was used for the online survey, which allows for secure
communication between the surveyor, the respondent, and the survey database to ensure that
data stay protected and are not accessible to other respondents or unauthorised entities. The
service also allows for a restriction on the survey or sections that only enables respondents to
proceed with the survey once they have completed certain sections or accepted specific terms

and conditions.
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Working with the DALRRD sub-programme National Extension Services, the quarterly Public
Sector Forum meeting on 6 August 2021 was used for awareness creation with the Provincial
Departments of Agriculture. Background was provided to the meeting members to get buy-in
and support. When the survey was ready in September 2021, the provincial extension heads
were approached to distribute it to their constituencies. For non-public staff from commodity
organisations, agricultural unions, and private sector firms, lists were developed to obtain
publicly available contact details. Information was shared widely through social media and
follow-up emails to provincial and non-public organisations. All communication complied with

the Protection of Personal Information Act (POPIA).

In addition, the annual South African Society for Agricultural Extension (SASAE) conference
in Paarl, Western Cape, held 11-14 October 2021, was utilised to promote the survey. The event
was compliant with all local COVID protocols. Study leads attended the conference and asked
participants to fill out the survey. Paper copies were distributed. All face-to-face contact
between the researcher and respondents aligned with South African COVID-19 protocols. Data
collection took place between 30 September and 15 November 2021.

Data were analysed using descriptive statistics and tests of significance, using appropriate
software (Excel and SPSS) for the data collected. The mean, variance, and correlates of three
key indicator sets—technical skills, functional capacities, and digital readiness—among public
and private sector extension agents were assessed using response data collected from an online
survey. Indices derived from the data that capture the multidimensionality of these capabilities

and econometric specifications appropriate to the nature of the data were used.

2.2.  Study Population

The sampling frame for this survey was the entire population of agricultural advisors in South
Africa. That includes all individuals who work as agricultural advisory professionals: crop
advisors, livestock advisors, and other individuals working in agricultural advisory services in

the public, private, and non-profit sectors in South Africa.

According to the latest figures, there are 2652 public sector agricultural extension professionals

(Table 1) and roughly 1500 private sector officials.
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TABLE 1: Distribution of Public Advisory Professionals in South Africa and Ratio to

Producers
Province Number of staff in
advisory services, Extension to farmer
including managers, Estimated number of ratio (excluding
advisors, and household producers managers)
specialists

Eastern Cape 571 491 000 1:941

Free State 120 153 000 1:1378
Gauteng 124 192 000 1:1613
KwaZulu Natal 750 526 000 1:734
Limpopo 538 584 000 1:1321
Mpumalanga 228 317 000 1:1524
Northern Cape 56 31 000 1:674
North West 193 112 000 1:622
Western Cape 72 47 000 1:746
TOTAL 2652 2 453 000 1:1019

(Source: DALRRD, 2022.)

3. RESULTS
Three hundred and seventy respondents provided consent and completed the survey. An

overview of the respondents is provided in Table 2 below:

TABLE 2: Descriptive Information About Respondents

Variable Indicator Frequency Percentage
(n=370) (%)
Gender Male 192 52.3
Female 173 47.1
Unknown 2 0.5
Education Diploma & advanced certificate 13 3.6
Bachelor’s degree and advanced 116 31.8
diploma
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Honours degree and postgraduate 116 31.8
diploma
Masters degree 99 27.1
Doctoral Degree 19 5.2

District Eastern Cape 61 16.7
Free State 43 11.7
Gauteng 31 8.5
Kwazulu Natal 49 13.4
Limpopo 35 9.6
Mpumalanga 21 5.7
Northern Cape 35 9.6
Northwest 11 3
Western Cape 72 19.7
Multiple provinces 8 22
Sector of Public sector/government 292 79.8
employment
Private sector 36 9.8
Non-profit/NGO’s 23 6.2
Other 15 4.1
Position Frontline staff or field staff working 224 62.2
mainly with clientele
Manager of advisory staff 47 13.1
Manager of staff in other 16 4.4
disciplines, including agricultural
advisors
Subject matter specialists 34 9.4
Other 39 10.8

The respondents answering “other” regarding their position in their job were all involved in
agricultural advisory services but did not fit into the provided descriptives.
3.1. The Importance of Different Areas of Knowledge and Skills For

Extension/Agricultural Advisory Services in the Future
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Respondents were asked to rate the importance of different topics according to the following
Likert scale:

1 = I strongly disagree; 2 = I somewhat disagree; 3 = I neither disagree nor agree; 4 = [
somewhat agree; 5 = I strongly agree

The results are illustrated in Figure 1.

Need digital literacy [N 4.65
Need knowledge of smartphone-based diagnosis of I 463
pests and diseases '
Need a holistic approach to food systems N 4.57
Need social communication skills IS 453
Need knowledge of data analytics [N 4.53

Need knowledge of artificial intelligence and robotics [INIIIEIEGGEGEEEN 251

Area of importance

Need an attitude of collaboration NN 450

Need an attitude of empathy NN 4.46

Need knowledge of advanced technology like drones or I 444
remote sensing ’

Need an attitude of inclusivity NG 4.42

Importance rating according to Likert scale

FIGURE 1: The Importance of Different Agricultural Advisory Services Needed in the

Future

The results show that advisory professionals agreed with all the statements given to some
extent, indicating that using and knowing different digital platforms is vital for the future.
Digital literacy was ranked most important, followed by the smartphone-based diagnosis of
pests and diseases. Other skills and competencies related to ICTs included knowledge of data
analytics, artificial intelligence and robotics, and advanced technology like drones or remote

sensing.

Respondents were asked to include additional topics not listed in the questionnaire, and the

responses are summarised in Table 3.

TABLE 3: Other Skills and Competencies Important For Agricultural Advisory Services

in the Future
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Topic Frequency Percentage
(n=370) (%)
Analytical thinking/personal development 27 7.3
Climate-smart management 18 4.9
Precision agriculture 12 3.2
App development 9 2.4
Project management 8 2.2
Webinars/demonstrations 7 1.9
Market Intelligence 7 1.9
Research and article writing 5 1.4
Chemical usage 2 0.5
Youth development 2 0.5

3.2.  Attitudes Towards Digital Agricultural Advisory Services

In this section, respondents were asked to indicate their attitudes and preferences toward using

digital technologies in their work. Digital technologies were limited to smartphones, tablets,

computers, and phone applications. Respondents could answer “yes” or “no” along each topic.

The results are shown in Figure 2.

| intend to use new extension/agricultural advisory methods and tools to
improve my performance

| believe that using digital tools makes it easier to do my work
| find it easy to use digital tools for my day-to-day work
| believe that using digital tools enhances the quality of my work

| intend to use digital technology more to communicate with farmers

| believe that farmers have information and knowledge that is as valuable
as information and knowledge from extension/agricultural advisory...
| believe farmers enjoy it when | use new digital tools to share information
with them

| prefer to use digital tools to share information with farmers

| believe that using digital tools helps farmers to better understand the
concepts | am explaining
| prefer to stick with the tools | already have to convey information to
farmers

| believe that changes to extension tools and methods should be minimal

| believe learning new technology is too time consuming

—— 69%
I 64%
I 63%
———— 62%
—— 60%
I 57Y%
I 57%
I 569
I 52%
I 31%

I 24%

N 10%
Percentage of respondents

FIGURE 2: Mindsets and Attitudes of Advisory Professionals Toward Digital Platforms
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Although encouraging, the results above indicate that there is still some hesitance among

agricultural advisory professionals to use digital technologies to perform their duties, which

could be attributed to the country’s lack of existing digital programs.

More than half (57%) of survey respondents agreed with or had a yes response to the question,
“I believe that farmers have information and knowledge that is as valuable as information and
knowledge from extension/agricultural advisory officers”, reflecting an attitude of superiority
that is still present in some cases, which is detrimental to participatory approaches in
agricultural advisory services. This agrees with the findings of a study by Davis and colleagues

in 2019 (Davis et al., 2019).

3.3.  Access to Digital Tools and Usage

Respondents were asked to identify the digital tools they have access to and if they are provided
to them by their employer or if they use their personal ones for work. They were also questioned
on data sufficiency to perform their job and then asked which digital tool they used most
regularly in performing their work.

The results are illustrated in Figure 3.

o
2 60%
S
g 52%
©
S
8 36% 35%
qC) 32% 31%
O
o 4% Y
o ) 2%
15% 149616% 13% 13%
Smartphone Feature phone Electronic tablet Desk computer Digital pen Data plan Wifi
= Provided by employer Provided personally

FIGURE 3: Digital Devices Provided By Employers Vs Provided Personally and Used For
Work
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When performing a sector comparison of digital devices provided by employers, there was a

significant difference between the public and private sectors. Their employers better supported

public sector employees regarding providing digital devices than private sector employees.

Regarding data sufficiency for work, 45.9% of respondents answered “no,” and 54.1%
answered “yes”. There was a significant difference between public and private sector
respondents, with 48.6% of public sector respondents and 81.1% of private sector respondents
indicating that they usually have sufficient data to carry out their work on a smart device.

Device usage is illustrated in Figure 4.

Phone calls I 2.78
Email (electronic mail) I 261

Google search or other search engines I 245

Text and voice apps for communicating such
WhatsApp, Telegram, or similar

SMS (short message service) I 1.82

Other agricultural information apps, e.g. for market
information

222

I 1.79
Videos I 1.26

Digital tool/device

Radio IS 1.00

Television N 0.94

Social media such as Facebook, Instagram, Twitter,

or similar 0.91

IVR - Integrated Voice Response (via phone) I 0.69
0=Never 1=0ccasionally 2=Usually 3= Always

FIGURE 4: Frequency of Device Usage Amongst Respondents (Based on the Mean)

Phone calls, emails, search engines, and text and voice applications were the tools utilised most
frequently by respondents. When comparing, there was a significant difference between male
and female usage of search engines and emails, with females using these more frequently than
males to conduct their work. Public sector agents also used phone calls, text messages, radio,
and television more than private sector agents. Phones, desktop computers, digital pens, and

Wi-Fi are more frequently used by agents older than 35 than agents below 35.
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4.  DISCUSSION

The study revealed that agricultural advisory professionals in South Africa realise the
importance of using different digital tools and platforms in agricultural extension. This is
consistent with a study conducted among advisory practitioners in the North West province in
2015, which indicated that digital advisory services play a vital role in accessing and sharing

agricultural information and providing quality information on time (Oladele, 2015).

The mindset toward digital technologies indicated that most agricultural advisors were ready
to use digital platforms, but some professionals still hesitated. Only 52.4% of respondents
answered that using digital tools helps farmers better understand concepts, and 60% said they
intend to use them more to communicate. This could be attributed to several factors, including
the results in the section that indicated that only 52% of respondents were provided with a
smartphone and only 35% with Wi-Fi by their employer. Only 54.1% of respondents indicated
they usually have sufficient data to carry out their work. Successful execution of digital
extension can only be performed if equipped with appropriate tools and adequate data. Lack of

support will negatively impact advisors’ mindsets toward digital technology (Gfrerer ef al.,

2021).

Regarding device usage, the results showed that extensionists hardly use social media and
videos, focusing more on phone calls, email, and text messages. Using videos in support has
been effective in many studies and should be considered (Gandhi et al., 2007; Ibeawuchi et al.,
2021; Van Campenhout et al., 2016). Spielman and colleagues (2019) highlight social media’s
role in improving information sharing through social networking. Information can be
customised to suit the needs of specific farmers, and data can be collected through the
algorithms that social media employs (Spielman et al., 2019). Avenues other than phone calls,
emails, and text messages must receive prioritised attention from policymakers and other

stakeholders.

Public-sector agricultural advisors in South Africa are often criticised for being incompetent
(Manoko, 2022). Taking advantage of the possibilities that ICTs offer, the South African public
agricultural extension sector can access, design, and distribute innovative solutions to their
clients and increase the quality of service provided. By providing and maintaining a conducive

environment to ensure progress and development in digital agriculture, the public sector can
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ensure that agricultural development receives the necessary priority to safeguard food security

(Cook et al., 2022).

5. CONCLUSION AND RECOMMENDATIONS

The need and scope for developing customised digital agricultural advisory tools in South
Africa are substantial. The existing digital agricultural applications mainly focus on the
commercial farming sector that pays for the service (Born et al., 2021). To support the
smallholder and subsistence farming sector, the government should engage with private sector
roleplayers to assist in developing appropriate platforms or use existing platforms for digital

agricultural extension. Content has to be context-specific according to location and commodity.

Farmers must be consulted, and their needs must be catered to in formulating efficient digital
platforms. Efficient implementation of digital agricultural advisory services can assist in
overcoming funding issues in the public sector. Instead of endeavouring to appoint more
advisors given the budget constraints, digital communication can be supported and facilitated
instead of endeavouring to appoint more advisors, saving costs but still enhancing service
delivery. Agricultural advisors must be equipped, trained, and supported to engage digital

platforms so that farmers can benefit and food security is enhanced in the process.

The Global Forum for Rural Advisory Services (GFRAS) continuously researches digital
advisory services in different countries. The latest report, “Digital advisory services: Global
lessons in scaling up solutions”, has just been published on their website (Larsen et al., 2023).
The recommendations made should be incorporated into the formal training of advisory staff.
Higher education institutions offering qualifications in agricultural advisory services must
ensure that their modules are regularly updated to equip agricultural students with the digital
tools they will use in their workplace. A recent study found that the available agricultural
advisory undergraduate degree qualifications in South Africa had very little digital training

content or none at all (Von Maltitz et al., 2023).
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