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Francisco José Blanco Velazquez2, Filiberto Altobelli3

and Anna Dalla Marta4

Abstract
Increasing pressure on water resources is driving the development of technology to improve water-use efficiency in
irrigation. Uptake of these technological advances are essential to ensure long-term water security in catchments, par-
ticularly in water-scarce regions and where agricultural activities and urban centres compete for the same resources.
Research suggests that uptake of technology lags far behind the development of new products. The study presented in this
paper interviewed 29 commercial farmers from the water-scarce Central Breede River Valley in South Africa to inves-
tigate their reasons behind the use or non-use of irrigation technology for scheduling, and in particular the uptake of a free,
government-funded remote-sensing service called FruitLook. Evaluating the uptake of a free service eliminates monetary
cost as one key barrier to uptake. In-depth interviews revealed a high uptake of technology (83%), but use of only one
type – soil water measurement. Among the farmers that use water-use efficiency technology, 78% use the same probe
service provider. Perceived accuracy and ease of use, as well as personalised after-sales service are the key reasons for this
probe’s popularity. While 86% of the farmers have heard about FruitLook, only one farmer uses it for irrigation purposes.
The non-use of the free service can mainly be attributed to the time cost associated with the product’s initial set-up, use,
and interpretation of information. The study revealed that the integration of information from various products is
essential for farmers – too much information in different formats is too time-costly. Developers of new technology should
focus on these latter two findings to improve the likelihood of new product uptake.
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Introduction

Erratic and unpredictable climatic conditions, growing urban

populations and resultant increased water demand, market

conditions, pollution, and policy uncertainty are just a few

factors that are putting pressure on the water resources avail-

able to farmers (Bijl et al., 2018; Flörke et al., 2018; Wei

et al., 2011). Such pressures on farmers are no longer only

confined to semi-arid to arid countries, as the 2018/2019

European season has shown (EEA, 2019). Growing urban

water demand and climate change are predicted to cause

substantial water deficits and increased resource competition

(Flörke et al., 2018; Zhang et al., 2019). In most cases,

agriculture is expected to free up water for redistribution

to urban centres through improved efficiency (Flörke

et al., 2018; Hamdy et al., 2003). This pressure has led to

the development of numerous technological advances and

decision-support systems aimed at enabling farmers to pro-

duce more with fewer inputs – Rose et al. (2016) for example

found 395 such tools available to UK farmers alone.

A quick literature search suggests that studies investi-

gating the actual uptake of these products and farmers’

personal reasons for accepting or rejecting the products are

much scarcer than the number of new products and models

being developed. Uptake of new technology is generally
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poor with a wide range of factors being possible deterrents,

such as time or monetary cost, farmers’ age, and farm size

(Annandale et al., 2011; Garb and Friedlander, 2014; Par-

ker, 2005; Parker and Campion, 1997). Farm size, financial

position, and computer literacy are often found to be rele-

vant factors in determining the probability of uptake among

farmers (Annandale et al., 2011; Botha et al., 2000; Olum

et al., 2019; Parvan, 2011; Pierpaoli et al., 2013; Reichardt

and Jürgens, 2009; Rose et al., 2016; Stevens, 2006; Zhang

et al., 2019). However, cost of technology is the most fre-

quently mentioned barrier (Annandale et al., 2011; Garb

and Friedlander, 2014; Parker, 2005; Parvan, 2011; Pier-

paoli et al., 2013; Reichardt and Jürgens, 2009; Rose et al.,

2016; Sadler et al., 2005; Stevens, 2006). Uptake is even

poorer among small farmers in developing countries

(Hamdy et al., 2003; Meijer et al., 2015; Ndjeunga and

Bantilan, 2005; Olum et al., 2019).

The study presented in this paper used a relatively new,

free remote-sensing tool, ‘FruitLook’ (www.fruitlook.co.

za), available to farmers in the Western Cape in South

Africa, as a case study to examine actual uptake of an

innovative product where monetary cost is not a factor.

FruitLook is a government-funded remote-sensing service

developed in partnership between the Western Cape Pro-

vincial Government, Dutch satellite solutions company

eLEAF, Hortgro and the Integrated Application Promotion

Programme for the European Space Agency. It is an open-

access online platform, using satellite and weather infor-

mation to monitor crop growth, crop water-use and leaf

nitrogen content. FruitLook has been online since January

2012 and covers approximately 200 000 hectares of crops.

This study evaluates farmers’ reasons for their use or

non-use of this free service, as well as of other decision-

support technologies or products for irrigation scheduling

in particular. Uptake or adoption is considered here to be

regular use of a technology to aid decision-making.

The range of pressures facing South African farmers,

together with their familiarity with irrigation and technol-

ogy, makes it a good case study to test reasons for technol-

ogy use or non-use among commercial farmers. The South

African agricultural sector has suffered tremendously under

recurring droughts over the past decade (Schreiner et al.,

2018). In the Western Cape Province alone the 2015–2018

drought cost the economy R5.9 billion (EUR347 million).

In a semi-arid country where irrigation uses 64% of all

surface water, the climate is drying (CSIR, 2019) and pres-

sure is placed on commercial farmers to reduce their con-

sumption for re-allocation to towns and emerging farmers,

it could be expected that South African commercial farmers

would use the technology at their disposal to improve irri-

gation efficiency.

A long history of irrigation use in agriculture and the

rising pressure on South African farmers to save water has

led to local development of irrigation technologies and the

adoption of international technologies and best practices

(Annandale et al., 2011; Myburgh, 2018). However, in line

with international findings, technology uptake remains

poor. A survey of irrigation boards across South Africa

found that only 18% of farmers use ‘objective’ methods

(i.e. some form of technology) to inform their irrigation

scheduling, with the rest relying on their experience and

instinct (Stevens, 2006). Similarly, only a few crop models,

developed for local markets, have been successfully

adopted (Annandale et al., 2011). This shows that there is

still much room for improvement in irrigation water-use

efficiency, but that farmers’ reluctance to adopt new tech-

nologies needs to be better understood if catchment-wide

water-saving targets are to be achieved. Understanding

commercial farmers’ non-use of technology for irrigation

is essential in order to begin to understand how to introduce

this technology to smallholders (Krishna et al., 2020).

This study sought to determine the personal reasons

behind farmers’ adoption or non-adoption of technology

to improve their irrigation water-use efficiency, and to dis-

cuss the outcomes in the context of international case stud-

ies and conceptual work on the topic. The work was

conducted as part of the international OPERA (‘Operatio-

nalising the increase of water-use efficiency and resilience

in irrigation’) project from the Water-JPI initiative of the

European Union. The objective was addressed through two

aims:

1) An assessment of farmers’ current methods and

technologies used for irrigation scheduling, and the

reasons behind these choices of use or non-use of

technology.

2) Evaluating the uptake of FruitLook and the reasons

behind the use or non-use thereof.

The paper starts with an outline of the methodology used

to address the objectives, which includes an overview of

the chosen case study site. This is followed by the presen-

tation and a discussion of the results in relation to interna-

tional and local literature. The paper concludes with the

most important findings and, based on these, recommenda-

tions for use by technology developers to improve uptake

of their products.

Methods

Three methods were considered for information gathering

on technology adoption: self-completion questionnaires,

face-to-face interviews, and workshops. Many studies on

technology uptake make use of self-completion question-

naires (e.g. Aubert et al., 2012; Montagu and Stirzaker,

2008; Stevens, 2006), but answers may be confined to a

simple ‘yes or no’, or left blank (Harris and Brown, 2010).

Workshops are often poorly attended and create the risk

that not all attendees’ opinions are adequately captured.

Face-to-face interviews were chosen as an information

gathering method as it allows the researcher to obtain

detailed, insightful, personal reasons for the use or non-

use of technology (Glover et al., 2019). Interviews were

conducted semi-structured in a conversational style, guided

by a questionnaire, but adapting to each farmer’s degree of

openness. Interviews were conducted anonymously, in

order to obtain honest answers.
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The chosen case study area was the Central Breede

River in the greater Robertson area (see Figure 1), where

much work has been done on irrigation technology and

practices, which guarantees that many of the farmers in the

area would have had exposure to technological develop-

ments. FruitLook was introduced in the area in 2014.

Answers were sought to the questions presented in Table 1.

Answers to questions 2 and 3 (age and farm size) were com-

pared with the answers of question 7 (use of technology for

irrigation scheduling) to determine if there is a significant

correlation between farmers’ personal qualities and circum-

stances and technology uptake. This was done using an inde-

pendent t-test between users and non-users of technology. The

same was done for questions 2 and 3, and question 5 (how

likely are you to use a new technology). The answers to ques-

tions 5 to 8 regarding technology interest and uptake were

qualitatively analysed to identify similarities in farmers’

answers and draw conclusions about the main reasons for

uptake or non-uptake of technology. Questions 9 to 12, regard-

ing FruitLook, were very open-ended as there were no prede-

termined information regarding farmers’ use or non-use of this

service. Answers were qualitatively analysed to determine the

main reasons for the use or non-use of the service.

Sample size

While the total population size for the Central Breede River

area can be obtained from Statistics South Africa, the exact

number of active commercial farmers is not known. Also,

many of the farmers own more than one farm. Traditional

population sample size calculations could therefore not be

used. Instead, the sample size target was set at 20% of

cultivated land in the area.

Figure 1. All farms visited lie within the shaded area (map adapted from Cape Farm Mapper®).

Table 1. Questions used in the semi-structured interviews.

Profile of
interviewees

1. Name (only for researcher)
2. Age
3. Size of farm and area under cultivation
4. Main crops planted (ha)

Technology interest
and uptake

5. On a scale of 1–7, how likely are you to
experiment with a new technology when
you hear about it? Why?

6. What type of irrigation do you use
(percentages)?

7. How do you schedule your irrigation?
(What technology do you use?)

8. Why do you use this technology in
particular?

FruitLook 9. Have you heard about FruitLook?
10. Have you used it? If yes, how? If not,

why not?
11. What is your opinion about the

service?
12. Should you sign up for a new tool, such

as FruitLook, how regularly would you
like to receive information
(continuously, daily, weekly etc.)?
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A snowball (chain referral) sampling technique was

used (Biernacki and Waldorf, 1981). It was assumed

that farmers are more likely to respond positively to an

interview request when they hear that their contact

details were not obtained randomly, but from a person

they know, and that this familiar person was also

interviewed.

Results

Using the snowball sampling technique, interviewing

started with two farmers known to the research team. From

there, each farmer interviewed was asked for references.

The contact list was developed until no new names were

received. In this way, 36 farmers’ names were obtained,

with 29 persons agreeing to interviews. Interviews were

conducted between May and August 2018.

Profile of interviewees

Farms visited ranged in size from 96 ha and 3500 ha, while

cultivated area ranged from 34 ha to 700 ha (median ¼
140 ha). Figure 1 shows the location of the farms visited.

Combined, these 29 farmers have 4 864 ha land under

cultivation. This represents 21% of the total cultivated

area in the wider Robertson region, which stood at 17

566 ha in 2017 (WCDA, 2018). In total, 74% of crops

planted by interviewees are vineyards, 7.5% citrus and

lemons, with small amounts other fruit and vegetables.

The ages of the persons interviewed ranged between 28

and 79, with the median being 40 years. All interviewees

were male.

Technology interest and uptake

Farmers were asked to rate, on a scale of 1 to 7, how likely

they are to experiment with a new technology after hearing

about it. Figure 2 shows 74% of farmers scored between 4

and 7, indicating that they are likely to experiment with

new technologies (mean and median ¼ 5). Eight of the 19

farmers that chose high scores justified their answers by

adding that they like to experiment with technologies ‘only

if it works’; they will ‘first check what others do’; or ‘it has

to warrant the cost’.

There is a weak negative correlation (r ¼ �0.44)

between farmers’ age and their likelihood of experimenting

with new technology (question 5). There is no relationship

(r ¼ 0.24) between farm size and farmers’ likelihood of

experimenting with new technology.

Farmers were asked to explain how they irrigate, how

they determine their irrigation schedule, and what tools or

methods they use to adapt the schedule (if any). All farmers

apart from one (aged 79) used irrigation scheduling. All

farmers said that experience and knowledge of one’s farm,

particularly of soils, are the most important factors in set-

ting an irrigation schedule.

In total, 24 out of 29 farmers (83%) use technology to

inform their irrigation scheduling. There is no significant

relationship between age and technology uptake (p ¼ 1).

The results are presented in Tables 2 and 3. There is no

relationship between farm size (cultivated area) and tech-

nology uptake (p ¼ 0.14).

Figure 2. How likely are you to experiment with a new technology when you hear about it? (1 ¼ unlikely, 7 ¼ highly likely)

Table 2. Statistically there is no relationship between age and
technology adoption among the farmers interviewed.

AGE: Independent t-test

Mean: tech users Mean: non-tech users t-value df p

41.52 43 �0.32 26 1

Table 3. There is no statistical relationship between farm size
and the adoption of technology.

FARM SIZE: Independent t-test

Mean: tech users Mean: non-tech users t-value df p

180.89 138.4 0.66 26 0.14

4 Outlook on Agriculture XX(X)



Despite high levels of technology uptake (83%), soil

water measurement is the only type of technology used.

The farmers’ answers to question 7 (How do you schedule

your irrigation; what technology do you use?) were

detailed. The reported technologies and techniques were

ranked according to their importance (1–3) to each farmer

(Table 4). This was done by categorising the words used to

describe each technology or technique. Farmers that did not

talk openly were prompted with additional questions to

ensure that all technologies used were mentioned. Results

are presented in Figure 3.

Of the 24 farmers that reported using technology, 18

persons used continuous logging capacitance metre probes,

4 used Neutron metres, and 1 used a tensiometer (Figure 3).

An additional three persons had formerly used continuous

logging probes, but reverted to relying on experience

instead. All farmers said they would not use technology

to replace field measurements and experience. Checking

the plants’ physiology was deemed the most important

technique for farmers to make decisions regarding their

scheduling – 48% of the farmers did this daily, and 28%

did it weekly. Weekly soil profile checks were also widely

used. One farmer’s consultancy team used a pressure bomb

on a weekly basis, and only one farmer used FruitLook to

inform scheduling decisions (through a consultant).

Of the 18 persons that used continuous logging probes,

14 used a specific type (Irricon). The answers to question 9

(why do you use this particular technology?) are presented

for the Irricon probes, to ascertain why this product in

particular is so popular:

� Hourly readings are useful to make quick, in-field

decisions.

� The probes are perceived to be accurate after they

have been adjusted and calibrated over two to three

seasons.

� The user interface is easy-to-use and navigate.

� Probes can be rented.

� The after-sales service is good. Farmers can phone

the developers for advice and they deliver in-field

support and servicing if and when needed.

Two additional points were raised. Firstly, many farmers

specifically mentioned the importance of personal contact –

they prefer personal telephonic advice from an advisor they

know and trust, rather than relying solely on a technologi-

cal product. Second is the role that water distribution plays

in farmers’ will to adopt additional technologies to inform

their irrigation decision-making. Farmers use the water as

and when they receive it from the irrigation scheme,

because if they do not have storage dams and do not use

the water when they receive it, they will lose it.

FruitLook

Only one farmer reported using FruitLook to inform irriga-

tion scheduling (through a consultant). In total, 86% of

Table 4. Farmers’ answers were analysed to distinguish between
which technology or technique is the most important to them.

Words used to describe
use of technology or
technique

Category
assigned

Number
assigned

for analysis

Mentioned immediately;
‘adapt accordingly/based
on’, ‘daily’, ‘best’, ‘very
good’, ‘important’

Most important,
check daily

1

Mentioned second; ‘regularly’,
‘weekly’, ‘often’, ‘use it’, ‘do
it’, ‘good’, ‘important’

Important, check
regularly

2

‘At start of season only’,
‘sometimes’, ‘only if there’s
a problem’

Use/do it, but not
regularly

3

‘No’, ‘don’t use/do it’, ‘haven’t
heard about it’, ‘used to
use/do it, but not anymore’,
‘doesn’t work’

Not at all 0

Figure 3. Decision-making tools that the farmers reported to use to inform their decision-making in irrigation scheduling.
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interviewees (25 out of 29) stated that they have heard

about FruitLook, had received training, or started experi-

menting with it. Only three farmers were actively using

FruitLook, while one farmer had formerly used the pro-

gramme, but stopped due to perceived inaccuracy. The

farmers that have used FruitLook reported that the pro-

gramme is useful to spot bad patches in the field, to inform

the placement of their soil probes and check the function-

ality of the probes, and to understand their farms better.

Negative experiences with FruitLook include: the reso-

lution, the fact that it’s a weekly service (not regular

enough to inform irrigation), its accuracy in terms of

detecting weeds in biomass totals, and the effort required

to understand the programme before one starts getting

value out of the data received. The three farmers actively

using FruitLook stated that they will never take decisions

based on FruitLook; rather they use it as an additional

problem-solving tool. Table 5 contains the perceived

advantages and disadvantages of FruitLook, as expressed

by the farmers who have used it, received training on, or

experimented with it.

In addition to the formal questions, all interviewees

were probed to think about whether they need extra prod-

ucts and information to improve their irrigation efficiency.

Farmers generally agreed that information is important, but

mentioned the following limitations of decision-support

tools:

� Excessive technology use can lead to complacency

or negligence; farmers prefer to actively observe

rather than to ‘farm from behind a computer’ (n¼ 6).

� An excess of information does not aid decision-

making (n ¼ 4).

� Irrigation infrastructure constrains the farmer’s abil-

ity to implement the information received from

decision-support tools. Making minor daily changes

is not possible and the cost of modifying entire irri-

gation system layouts is too great (n ¼ 4).

� Good working knowledge of one’s farm and soils

limits the perceived usefulness of additional technol-

ogy (n ¼ 4).

Practically, farmers did not have the time to interpret

data from multiple products with different types of infor-

mation, offered on different platforms. The farmers trusted

their probe information and did not see the need for receiv-

ing more information on top of this, as it will take time to

apply that information in their daily decision-making. They

did however indicate that they would use new technology if

a consultant did the preparation and interpretation for them,

or if it linked to the technology they currently use.

Farmers wanted information on an hourly (continuous)

or at least daily basis. They were not satisfied that weekly

remote-sensing data is useful, as it will be too late to rectify

an identified problem. Out of 22 respondents, 6 would

prefer their remote-sensing data in a continuous or hourly

format, 9 persons preferred daily, 5 weekly and 2 less reg-

ularly than weekly.

Discussion

This study explored the reasons behind technology adop-

tion for irrigation scheduling and the uptake of a free

remote-sensing service in the Central Breede River Valley.

The results show an increase in the uptake of technology

for irrigation scheduling in comparison to earlier studies,

with 83% of farmers using some form of technology for

decision-making. This is much higher than current reports

in the South African and international literature on schedul-

ing technology uptake over the past decade, which was

mostly around 18% (Annandale et al., 2011; Montagu and

Stirzaker, 2008; Stevens, 2006; Wang et al., 2015).

Table 5. Summary of perceived advantages and disadvantages of FruitLook.

Advantages # people Disadvantages # people

Can help you to irrigate more accurately 5 Still have to go into the field and check for
yourself, can’t rely on it as management tool &
won’t replace probes

13

Can identify problem spots 8 Time-intensive to set up 8
Can help with prevention of problems 2 Difficult to understand what all the data means

and how to apply it
6

Have 5 years of history 2 Not accurate enough 5
It’s free 2 Get information a week later 4
Can help bring production costs down 1 Picks up weed biomass, give false picture 2
Can inform spraying programme 1 Only for technologically advanced 2
Can help adapt farming holistically (not just water) 1 Can’t update when cloudy 1
Can help with fertiliser application 1 One can’t make small adjustments to entire

irrigation plan based on weekly picture
1

Learn how your crops work, understand farm and
plants better

1 Doesn’t give solutions so doesn’t add value 1

Comparison between different years help you
improve your strategy

1

Can increase marketing value for estates with
their own labels

1

Problem-solving tool 1

6 Outlook on Agriculture XX(X)



It has been showed that droughts and water restrictions,

as experienced here, are drivers for technology uptake (e.g.

Levidow et al., 2014; Olum et al., 2019), yet interviewed

farmers used only a single type of technology (soil water

measurement). This suggests that most of the technologies

on the market have barriers that prevent farmers from con-

sidering the additional information gain significant enough

to make up for the additional effort required to obtain this

information. Galioto et al. (2020) also found that having

access to better information does not necessarily translate

into changes in irrigation scheduling – extrinsic factors

could hamper the internalisation and adoption of the infor-

mation even though the information is of a good quality, as

was the case here.

Of the farmers that use some form of soil water mea-

surement, 75% of them use the same service provider (Irri-

con) for probes. Two main reasons for the success of this

probe are in line with the reasons for successful technology

uptake provided by Pierpaoli et al. (2013) in their literature

review, namely perceived ease of use and perceived useful-

ness. Perceived accuracy, affordability (value for money),

and particularly the probes’ easy-to-use computer user

interface that provides continuous management advice,

were key drivers for uptake of the Irricon probes. A key

finding was that after-sales service is of high importance –

a factor which is often overlooked by the developers of new

technology (Annandale et al., 2011; Galioto et al., 2017;

Garb and Friedlander, 2014; Parker, 2005). This was also

reportedly the case in the widespread success of drip irriga-

tion uptake in Israel (Garb and Friedlander, 2014).

The quality and accuracy of the products as judged by

industry experts and academics are not equally important to

farmers. Researchers are critical of soil water measurement

instruments because of the impact of soil heterogeneity and

other extrinsic factors that impact on the readings (e.g.

Galioto et al., 2017; Myburgh, 2018). The Irricon probe

modifies the soil water readings into an illustrative format

on the user interface to serve as a practical management

tool. This is a key factor that makes the product so popular.

It is also one of the reasons that the farmers are not widely

interested in FruitLook – FruitLook does not provide man-

agement recommendations and farmers do not have time

for (or interest in) interpreting raw data. Farmers indicated

that they are more likely to use FruitLook if the data can be

interpreted for them in terms of a weekly summary, even

more so if the data would be presented as complementary

and linked to the data of their soil probes. The importance

of management advice was also seen in cases in Europe

(Levidow et al., 2014).

Despite being a free service, FruitLook is not widely

used in the study area. It is considered to be too costly in

terms of the initial time needed to set up one’s fields, not

accurate enough, and information not delivered timeously

enough to inform irrigation decision-making. Cost-benefit

and willingness-to-pay analyses usually only become rele-

vant once monetary cost is involved in a product (Altobelli

et al., 2018). This study showed how important it is to

include time in cost-benefit analyses. If it costs too much

time to operate and to obtain the necessary irrigation

advice, it will not be adopted.

The poor uptake of FruitLook and limited use of tech-

nology for scheduling suggest that farmers seemingly do

not have as great a desire for information as technology

developers expect them to have. Indeed, ‘farmers them-

selves decide whether to adopt the technology or not’

(Krishna et al., 2020). The current development of farming

apps that allow farmers to check various field measure-

ments on their smartphones is indicative that technology

developers are aiming to create tools to enable farmers to

farm remotely, removing (partly or completely) the need

for farmers to physically go into their fields. The farmers

interviewed in this study are commercial farmers, export-

ing large quantities of their products, and many have the

financial means to acquire additional technology. Yet, they

still want to be outside in their fields; they do not want to

farm remotely. ‘I’m not going to sit inside the house and

farm with a drone’; and ‘There are many family farms here,

technology won’t easily replace the traditional way’ are

some of the points raised. Glover et al. (2019) argued that

more attention should be given to farmers’ perceptions in

terms of their encounter with new technology, perceived

affordances and responses to it. Here it was showed that the

importance of farmers’ perceptions about a technology – no

matter how innovative the new technology may be – is not

acknowledged enough in the development of new products.

Kuschke and Cassim (2019) identified insufficient sup-

port and lack of integration between technologies as bar-

riers to the uptake of remote-sensing technology. The

results of this survey emphasised how important it is for

the developers of new technology to focus on integrating

their products with those already in use by their target

audience. Farmers believe that while information is impor-

tant, too much information is not useful. They indicated

that they would use FruitLook if the information could be

linked to that of their soil probes.

Diverse responses on timing preference of a remote-

sensing service shows how difficult it is to create a product

that will satisfy all farmers equally. There is a preference

for hourly or daily information (68% combined), as

opposed to 32% of persons that prefer weekly or less reg-

ular updates. Most farmers in this study felt that weekly

updates (as received through FruitLook) are not sufficient

and comes too late to implement changes in irrigation

scheduling.

While most evidence in the literature indicates a link

between technology adoption and farmers’ age and farm

size (Annandale et al., 2011; Botha et al., 2000; Olum et al.,

2019; Parvan, 2011; Pierpaoli et al., 2013; Stevens, 2006),

no significant relationship was found here. There is only a

weak correlation between farmers’ interest in new technol-

ogy and age, which suggests that older farmers are slightly

less interested in experimenting with new technology than

younger farmers. It could be assumed that the rapid growth

in smartphone and internet usage in South Africa over the

past decade (Poushter et al., 2018) and, as such, improved

computer skills, could have created confidence among

de Witt et al. 7



older farmers to explore and use technological advances in

their work.

Various externalities, such as the right enabling environ-

ment (circumstances, markets, policies, institutions etc.),

are essential for successful technology uptake (Orr,

2018). Indeed, Orr (2018) showed that in many cases there

is nothing about the technology itself that explains adoption

or rejection thereof. An external driver in this case was the

limitation of farm infrastructure, as also found by Botha

et al. (2000). Many of the farmers will have to change their

irrigation layouts if they want to be able to make more

precise adaptations to their irrigation and this will be too

expensive. Another external driver was the impact that the

management of the irrigation scheme has on farmers’ abil-

ity to adapt their scheduling for optimal irrigation. Farmers

have set water allocations which they receive from the

irrigation board at certain times. If they do not have storage

dams, they have to irrigate as and when they receive water.

This means over-irrigation could occur purely because they

have to make use of the water they receive, or lose it.

Adopting additional technology to become more water

efficient will therefore not be of any use to them. While

the certification requirements, price of water, and relia-

bility of supply have been reported as factors that could

impact on technology adoption (Altobelli et al., 2018,

2019; Annandale et al., 2011; Stevens, 2006), the impact

of the management of an irrigation scheme is less widely

reported, but in this case plays a significant role. Similarly

in New Zealand farmers’ irrigation decisions were found

to be constrained by the reticulation of irrigation water

(Srinivasan et al., 2017). It highlights an urgent need for

decision-support tools to provide irrigation scheme man-

agers with better information about actual water needs on

farms at any given time, and for a close working relation-

ship between farmers and irrigation scheme managers

(Srinivasan et al., 2017).

Conclusion

Investigating the uptake of a new, free remote-sensing ser-

vice among commercial farmers in a water-scarce region of

South Africa provided useful insights for researchers and

technology developers wishing to introduce innovations to

support agricultural water-saving efforts. Using in-depth

interviews as research method proved useful in gathering

farmers’ personal insights and opinions on new technology.

Five factors that play a key role in the successful adop-

tion of a new technology emerged from this research:

– Too much information that comes in different soft-

ware packages and needs to be interpreted separately

is not practical, and farmers prefer to be out in their

fields, rather than behind a computer. Even good

quality, free-to-use products will not be adopted if

they do not add significant value as a management

tool and align with the farmers’ existing information

tools. Developers who wish to introduce a new tech-

nology need to look at ways in which it can be

integrated with and complement existing technolo-

gies in a specific area.

– Farmers still place a high value on personal experi-

ence and intuition. Technology only aids decision-

making and makes farmers aware of problems;

farmers still act based on experience and intuition.

Any new product will have to be of very high per-

ceived value and usefulness in order to be adopted

successfully.

– The personal interaction between the developer and

their local client base plays a significant role in the

successful uptake of a new product, and after-sales

service is extremely important to farmers.

– Time cost plays a major role in uptake. FruitLook is

considered too time-costly in terms of initial set-up

and interpretation of results. This is in contrast to

farmers’ preferred soil water probe, which is consid-

ered a useful and easy-to-use management tool that

supports decision-making.

– External factors also influence technology adoption.

In this case, the management of the irrigation scheme

and the availability of storage dams play a signifi-

cant role in farmers’ need for additional technology.

Without storage dams, farmers have to use water as

and when they receive it, which deems any addi-

tional technology to aid on-farm efficiency, useless

to the farmer.
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