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BACKGROUND
Globally, industries are being transformed by innovative technology and practices and the 
effect of digital technologies on innovation. Agriculture is a prime example of an industry 
experiencing a significant technological shift where there is rapid uptake and expansion in 
digital technologies in turn enhancing innovation. Digital technologies like artificial 
intelligence (AI) and virtual reality (VR) together with Internet of Things (IoT), and data 
proliferation are becoming key inputs for innovation. Innovation is harder to describe. 
Although there is consensus that it is important, nobody can quite seem to agree on what 
it actually is or what it means. There is consensus that it involves executing a new idea / 
thinking which addresses a specific challenge and achieves value for both the company and 
customer usually through increased revenues, reduced costs or both1. Innovation is globally 
topical. It is at the centre of the EU2020 strategy. New technologies and their adoption by 
EU farmers are key drivers in innovation to maintain European agriculture competitiveness. 
Innovation cycles are also accelerating, services innovation is gaining importance and 
collaborative innovation matters more. It is perhaps pertinent to note that recently South 
Africa has been ranked among the top 10 countries leading the digital transformation 
change required to compete in 21st century economies according to the Dell Digital 
Transformation Indexii. This VinIntell edition will focus on the digital technologies and their 
impact on innovation and business in the wine industry and will give practical examples of 
innovation at work in the wine industry in particular.
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INTRODUCTION
Agriculture and the wine industry are industries 
where tradition and family secrets passed down 
from generation to generation. The thought was 
that they might be slow to innovate. This is not 
the case in the current digital era also known as 
the Fourth Industrial Revolution (4IR). The 4IR 
changes how things are manufactured and how 
food is grown, marketed and distributediii. It also 
has a dramatic impact on the wine industry from 
how grapes are grown to how we buy and sell 
and how we consume, package and market 
wine. Disruptive technologies and trends such 
as the IoT, robotics, VR and artificial intelligence 
(AI) are changing the way we live and work. 

New technologies (digital and other) are going 
mainstream and are impacting the world of 
wine. Environmental controls, micro farms, 
smart farms, packaging technology, gene 
manipulation, and also retail businesses have 
pushed the agricultural business world into the 
digital economyiv. Digital Technologies also 
enhances Precision Agriculture (PA) because PA 
really is the “application of modern information 
technologies to provide and process and analyse 
multisource data of high spatial and temporal 
resolution for decision making and operations in 
the management of crop production that are 
relevant locally”v. It involves the whole array of 
technologies namely big data, drones, sensors, 
and farm management software and digitisation 
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i.e. the process of converting information from 
a physical format into a digital one. This means 
that almost every industry is becoming 
increasingly reliant on hardware such as devices 
connected to and, in some cases, controlled by 
software. This is the IoT. The use of technology 
is not only vital to streamlining operations, but 
it also is important in connecting with new 
consumers, raising brand awareness, and 
helping to expand a business whilst remaining 
sensitive to the effects of climate changevi. 
In South Africa it also creates new opportunities 
to assist the challenges faced by emerging and 
small farmers. This is linked to the matter of 
talent and skills (access, availability and 
retention of talent) to optimise digital 
technologies for innovation. The benefits of the 
smart or digital technologies emerging in the 
4IR can be used to make agriculture attractive 
as an employer and manage the challenges 
facing the industry not only from the effects of 
climate change to social challenges such as 
transformation and employment but also the 
skills required to work with the demands of the 
changing technologically enhanced and 
enriched market. In the next section the four 
industrial revolutions will be briefly discussed.

INDUSTRIAL 
REVOLUTIONS OVER THE 
CENTURIES
According to the Cambridge Dictionary, the 
term industrial revolution is initially defined as: 
“[…] the period of time during which work 
began to be done more by machines in factories 
than by hand at home”. The current industrial 
revolution playing out, 4IR, started between 
2010 and 2015 with the advent of robotics and 

artificial reality and then big data and the IoT. 
The 4IR is driven largely by the convergence of 
digital, biological, and physical innovations. 
Looking back in its predecessors, around 1700 
to 1900 the first industrial revolution played out 
with steam-powered factories and telephony. 
The second industrial revolution was 
characterised by application of science to mass 
production and manufacturing and even the 
first Internet which led to the third industrial 
revolution around mid-1970s, by popularising 
electronics and information technology (IT) in 
factories. In total, these three industrial 
revolutions took roughly two centuries to 
develop. However, in the past few years, along 
with the increased research attention on the 
IoT and AI, the 4IR emerged fastvii During each 
industrial revolution, agriculture changed from 
more effective practices in the first industrial 
revolution to the present smart and precision 
farming practices and the expanding use of 
technology to innovate (illustrated in table 1). 

The literature tells the story of Stone Age 
farmers living just south of Tbilisi in Georgia 
growing grapes. Combined with the grape 
decorations on the outside of the jars, ample 
grape pollen in the site’s fine soil, and 
radiocarbon dates from 5,800 B.C. to 6,000 
B.C., the chemical analysis indicates the 
people at Gadachrili Gora were the world’s 
earliest winemakers (Jiahu in the Yellow Valley 
of China still has the distinction of having 
produced the earliest chemically confirmed 
grape wine in the world, as early as ca. 7,000 
BC).viiiix It is therefore quite amazing to see 
this ancient industry adopting cutting edge 
technologies to innovate and adapt for the 
future.

TABLE 1: Agricultural changed during the various industrial revolutions

THE FOUR INDUSTRIAL REVOLUTIONS HOW AGRICULTURE CHANGED

	Smart farms using the IoT
	Robotics and automation that drives energy efficiency
	Application of digital technologies
	Shared digital platforms for efficieny
	Technology to manage climate-rleated challenges / social 

responsibility
	Higher and bettter crop yields. New cops and fertilisers, 

pesticides
	Mechanisation
	Satellite techologies supporting of farmers
	Software, apps, IoT

	Genetic modification
	Better and more tools
	Efficient farming methods
	Technology introduced

	Animal breeding improves
	Commercial farming changes
	More effective farming (machinery)

SOURCE: Brittanica.com (2019) and Western Cape’s Department of Agriculture (WCDoA) and the University 
of Stellenbosch Business School (USB) (2018:7)

INNOVATION AND THE 
DIGITAL TECHNOLOGIES 
AT WORK 
This section wil provide an overview of the 
leading digital technologies as one of the 
drivers of innovation in the world today. We will 
also provide examples of these digital 
technologies innovating agriculture in its 
numerous facets. When viewing these 
examples it is clear that digital technologies 
continue to mature and used in new ways to 
innovate along the whole agri value chain e.g. 
from farm level to packaging, logistics, 
marketing, consumer engagement. Moreover, 
a trend is emerging of combining individual 

technologies to yield powerful applications that 
are greater than the sum of their parts e.g. 
using IoT sensors to automatically collect data 
about raw materials moving through a supply 
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chain, and then recording that data in a 
blockchain to create a singular and 
unchangeable record everyone in the supply 
network can see. Or using video captured from 
a drone flying over that same raw material and 
using AI to not only recognise the material, but 
also determine how much had been used since 
the last time the images were analysed. With 
tractors having sensors and with sensors also 
on the fields, farmers can record real-time data 
on the condition of the soil, the soil moisture, 
and the amount of sun the plants have 
received. Let us look at some of the most 
prominent and most essential digital 
technologies and applications for the future.

URBAN AGRICULTURE, 
SMART DESIGN TO 
INCREASE YIELD AND 
REDUCE WASTE, AND 
VERTICAL FARMS
With 9.6 billion people expected to live on the 
planet by 2050 (with 70 percent of them in 
urban areas), digital technologies are pushing 
smart agriculture in smart cities called smart 
farming.xi The aim of smart design and smart 
farming is to increase production and reduce 
waste in a climate sensitive manner. Reading 
this in conjunction with the trends affecting 
farming change i.e. urbanisation and migration 
patterns, the advantage of urban farming is 
the innovative reimagining and utilisation of 
space. Urban farms range from simple to 
highly complex and futuristic e.g. well-
regulated, self-contained, environmentally 
controlled pods that are stacked on top of each 
other (vertical farms). Kimbal Musk, the 

younger brother of Tesla and SpaceX’s Elon 
Musk, is the co-founder of Square Roots, an 
urban farming incubator with the goal 
of teaching young people how to farm in smart 
cities while preaching the importance of locally 
sourced, non-processed healthy food.xii

DRONES 
Drone technology is 
already well-known 
and  pe rvas i ve . 
Drones are used in 
various ways from 
surveillance and monitoring to sport, 
cinematography, and delivery. In agriculture 
drones are used widely. With climate change 
bringing dire challenges and global food 
shortages and a hungry population a real 
challenge, research focuses on exploring efforts 
to increase and store food reserves using new 
and alternative forms of agriculture. Drone 
technology is being used in experiments to 
supplement the pollination efforts that bees 
have traditionally completed. Disappearing 
bees is a dire problem. Time magazine claims 
that there are more than 700 species of North 
American Bee that face extinction. This could 
spell disaster, as bees play an important 
economic role as pollinators helping sustain 
agricultural production. Aerial drones are used 
to detect the disease before it spreads in vines. 
They are also used for aerial mapping that 
would form the basis of a vineyard map, against 
which other data such as soil sample results 

can be plotted and GPS coordinates for the 
optimum areas for grape growing can be 
identified.xiii Then there are software companies 
that use a drone to help winemakers to collect 
and analyse remote-sensing data and assist in 
integrating the information acquired into 
specific management plans. High-resolution 
aerial imaging and data services address data 
related to vineyard heterogeneity, vine balance, 
irrigation management, harvest planning and 
pest and disease mapping. Drones are also 
used to deliver products and services. The 
direct-to-consumer shipping model could be 
entirely disrupted if low-cost drones are able to 
deliver packages of wine to consumers. In 
some major urban cities, same day delivery of 
wine and alcohol is already the norm. Amazon 
already has a concept called Amazon PrimeAir 
that involves flying drones capable of carrying 
packages of around 2.2 kg.xiv xv 

ARTIFICIAL 
INTELLIGENCE 
AI comprises software 
algorithms that are 
automating complex 
decision-making tasks 
to mimic human thought 
processes and senses. It 
includes machine learning 
i.e. the development of computer 
programs that can teach themselves to learn, 
understand, reason, plan, and act when blasted 
with data. From robots and drones helping 
winemakers optimise vineyard growth, to 
consumer-facing apps, the wine industry is 
taking on AI in a big way. Although is still in its 
infancy its use is increasingly pervasive in 
agriculture. Driverless vehicles are perhaps a 

good example of AI at work. Already there is a 
functional driverless tractor technology in the 
form of an automated grain cart tractor that 
provides farmers assistance during the 
demanding harvest season. The software is a 
cloud-based platform, meaning that these 
automated vehicles join the internet of things 
(IoT). Another example is Chinese farmers that 
are testing an AI system that uses a 
combination of machine vision, voice 
recognition, and temperature sensors to keep 
track of pigs’ location, health, and wellbeing. 
Then here is advanced detection of diseases in 
crops using many of the same techniques. 
Looking to the future and if the current global 
warming climate change phenomenon 
continues, it will be harder to grow grapes in 
the same region without a help from scientists 
in the lab. Genetically modified grapes capable 
of withstanding warmer weather could become 
the norm. Some futurists have even predicted 
the rise of test tube wines, which would actually 
be wines made without any grapes whatsoever 
(much like meatless meat). Most likely, AI 
algorithms would be able to come up with the 
distinctive chemical, physical and biological 
traits of grapes, and then re-create all of these 
traits in the lab. Wine made from grapes might 
become a special privilege of wine collectors, 
who could celebrate special occasions by 
opening up a vintage bottle of wine from before 
the great climate cataclysm.xvi Another AI at 
work example is managing fire which is a 
threat to vineyards and harvests. Winemakers 
need an accurate way to measure where smoke 
contamination will affect a vineyard, particularly 
as grape harvests typically occur in late 
summer which coincides with peak fire season. 
There are tools like infrared thermal image 
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analysis and machine learning modeling based 
on pattern recognition that could help identify 
damaged grapes. Thermal infrared cameras 
and near-infrared spectrometers are 
increasingly available as drone-mounted or 
handheld instruments that can be attached to 
smartphones. Applying machine-learning 
pattern recognition and artificial neural 
networks (ANN), infrared thermal image 
analysis models that predicted smoke 
contamination within canopies with 96% 
accuracy can now be developed.xvii 

INTERNET OF THINGS (IOT)
The IoT is really the network of physical objects 
(devices, vehicles, and appliances) embedded 
with sensors, software, network connectivity, 
and computing capability enabling them to 
collect, exchange, and act on data, usually 
without human intervention. The IoT 
technology applied to precision agriculture 
provides significant benefits such as improved 
productivity, cost savings and increased 
predictive capacity in determining strain 
behaviour during the grape ripening process. 
Examples in agriculture of IoT at work include 
sensors in drones or in vineyards that record 
certain data e.g. soil moisture and the presence 
of pests. This data is then communicated to a 
personal smart device .e.g. a smartphone, an 
irrigation system or a driverless tractor. With 
smart remote AI enabled diagnostics and 
analysis remedial actions can be proposed or 
applied. In a Spanish vineyard, a network 
consisting of checkpoints across approximately 
a number of measurement parameters has 
been installed to automatically monitor air and 
soi l  temperature and humidity, and 
environmental pressure, as well as rainfall, 

wind speed and direction. The recorded data is 
sent via 4G directly to a web app that works 
with Microsoft Azure Cloud, so the user can 
view the data in a values table or chart format 
and compare the same parameters on different 
dates. This way the farm speeds up all the data 
post production and can have e.g. the 
maximum production potential for, e.g. the 
following month. Palmaz Vineyards in Napa 
Valley is leveraging big data to produce optimal 
wine. A system called VIGOR, combined with a 
software uses a combination of sensors, probes 
and x-rays, to gather and analyse millions of 
data points that help standardise and improve 
vine growth, detect problems such as viruses, 
insects, or broken water pipes before they can 
impede growth, as well as inform the best 
conditions for wine fermentation, production 
and storage.xviii John Deere has evolved from 
supplying ploughs more than two centuries ago, 
to farmers being able to control their whole fleet 
through an app. xixThink also wine vending 
machines with biometric scanners where 
people first use a biometric scanning device 
(such as a retina scanner) to determine that 
they are of legal drinking age and then wave 
their smartphone in front of the vending 
machine to pay for it. They all run on AI. The 
smartphone already has stored all of your 
personal preferences, and within seconds, a 
can of wine can be dispensed.xx

ROBOTICS (MACHINE LEARNING)
Robotics is also familiar ground. Robots are 
machines with enhanced sensing, control, and 
intelligence used to automate, augment, or 
assist human activities. The robot market, 
which has grown for industrial applications, is 
poised for growth in a broad range of services 

applications. Also in the wine industry robotics 
presents a next-generation opportunity. Using 
intuitive, advanced technology such as precise 
manipulation, computer vision and machine 
learning, robotic machines have the potential 
to be applied to many aspects of grape 
farming, such as pruning, crop monitoring, 
yield estimation and communicating, in-row 
transport, shoot-thinning and harvesting.xxi A 
Bordeaux winery recently piloted its first 
vineyard robot, Ted. While the robot does not 
go so far as to select appropriate grapes, it 
does collect data and aid with soil cultivation, 
weeding, and reduction of the amount of 
repetitive and laborious work that may infringe 
upon the health and safety of workers.xxii In a 
recent rollout, McDonalds acquired a tech 
company whose speech-to-meaning 
technology aims to use artificial intelligence to 
automate the drive-through process thereby 
reducing service time, but boost profits. They 
have found that customers might feel less 
anxious and more inclined to spend when they 
are dealing with a robot.xxiii

BLOCKCHAIN TECHNOLOGY
Blockchain was discussed in detail in previous 
editions of VinIntell (March and May 2019) 
where technology ensures that the record of 
events is shared between many parties and 
information once entered cannot be altered. 
Blockchain technology, which is behind bitcoin 

and cryptocurrency) is further developed than 
most other digital technologies due to its 
application in cryptocurrency finance. The 
agricultural industry is only now beginning to 
get to it in another capacity. Commodity 
traders Louis Dreyfus completed the first 
blockchain-powered agricultural trade, selling 
and delivering 60,000 tons of soybeans to 
China in December 2017. This trade represents 
how the blockchain will likely be used in 
agriculture early on, with decentralised 
transactions and self-executing smart 
contracts. Most of the early applications of 
blockchain in agriculture have to do with 
traceability and supply chains; a blockchain 
ledger could record and update the status of 
crops from planting to harvest to storage to 
delivery in real-time. Another way that the 
blockchain can be used is for resource 
management, like tracking machinery 
maintenance records or for tracking other 
sensors and equipment. 

AUGMENTED REALITY (AR)
AR is a visual or audio layer on top of the 
physical world that uses contextualised digital 
information to augment the consumer or the 
user’s real-world view. AR-enabled smart 
glasses help warehouse workers fulfil orders 
with precision. This blending of the physical and 
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virtual worlds is opening a new type of business. 
In the wine industry there is the example of 
hologram technology. Holograms are already 
being used in the entertainment world for music 
concerts and other entertainment events. 
Googling “Hologram Concert Tours” you will see 
videos of performances by famous personalities 
in the music world who are no longer with us. 
Wineries might be able to leverage this 
technology to create unique tasting room 
experiences. Imagine sitting down to enjoy a 
bottle of Cabernet Sauvignon from the cellar 
and being surrounded by your favourite 
celebrities from the world of music, art, or film 
or having a one-on-one conversation with a 
winemaker hologram to find out how a certain 
wine is made. Also in wine, if paper is used less, 
it might be logical to assume that paper will 
eventually disappear from wine packaging. 
Technologists are already talking about the 
label-less bottle. Consumers can scan a QR 
code or launch an AR video clip to “see” the 
content. A growing number of wine brands are 
already using AR technology to deliver brand 
experiences right on the bottle. The most 
famous example is 19 Crimes, which pioneered 
the idea of living wine labels. Also in South 
Africa, the first local wine brand with a label 
supported by an AR app was launched in 2018.
xxiv More recently, Apple filed a patent application 
showing that it is pursuing a technology 

described as a Display Device that uses a 
futuristic-sounding ‘reflective holographic 
combiner as a forerunner to developing its own 
pair of augmented reality glasses.  Apple says 
this holographic technology which is capable of 
reflecting light in one’s environment, could more 
seamlessly blend objects rendered in the 
headset’s display, increasing the depth-of-field 
and combating the resulting eyestrain and 
nausea often associated with AR and virtual 
reality (VR) technology.xxv

CROSS REALITY (XR)
Related to AR is XR. Technology can replace 
most (not all) of the current roles and 
responsibilities of a person in the agricultural 
sector. There are still issues that can be solved 
only by a human. One of these challenges 
is the repair of equipment, especially in 
emergencies, for example in the field.xxvi 
Technology cannot completely replace a 
person in such cases, but AR technology 
can significantly ease and speed up the 
process of solving a problem. With the help of 
Remote Assistance technology, a non-
professional worker can fix the damage. The 
technology allows real-time, with the help of 
interactive instructions, to understand the 
problem and, following the step-by-step 
advice, solve the problem. Using AR 
technology reduces the cost of staff 
training and lower production downtime.

VIRTUAL REALITY
VR was encountered in an earlier VinIntell and 
makes about anything possible. In a computer-
generated simulation of a three-dimensional 
image or environment, viewers can use special 
equipment to interact with the simulation in 

realistic ways. The gaming and entertainment 
industries are obvious proving grounds for VR. 
However, VR has the potential to transform 
many other industries as well, especially in the 
realm of experiential training where workers 
can be put into hazardous, difficult, or cost-
prohibitive situations without the intense risks 
associated with these activities in the real 
world. Then there are multi-sensory wine 
experiences powered by mixed reality 
technologies. Take the multi-sensory experience 
of enjoying a glass of wine: If you think about 
the act of enjoying a glass of wine, it is already 
a multi-sensory experience. You first examine 
a glass of wine with your eyes, by holding the 
glass up to the light. You then smell the wine to 
get a sense of its overall flavour profile. Then, 
you sip the wine, activating your sense of taste. 
This is the type of multi-sensory experience 
that some wine brands might be able to 
re-create in the future, thanks to VR 
technology. Brancott Estate Wines in New 
Zealand created one showcase experiment for 
VR where the winery created a virtual wine 
tasting experience that perfectly captured the 
sights, sounds, and smells, of what it would be 
like to taste a wine in New Zealand.

3D AND 4D PRINTING
Finally there is 3-D and 4D printing which 
creates three-dimensional objects based on 
digital models by layering or printing 
successive layers of materials. 3D printing, 
also known as Additive Manufacturing, turns 
digital blueprints to physical objects by 
building them layer by layer. 4D printing is 
based on this technology and uses special 
materials and sophisticated designs that are 
programmed to prompt a 3D print to change 
its shape post-production. A trigger may be 
water, heat, wind and other forms of energy. 
As an example: Imagine having a box that was 
printed with a 3D printer. That alone in itself is 
cool, but imagine if that box could 
automatically flatten itself for packing once it 
was impacted by some stimuli. This would 
save money as you would not need people or 
machines to flatten and store boxes.xxvii 
Further on packaging and wine in a glass 
bottle: Packaging companies are continually 
coming up with new ideas for packaging wine, 
and it is possible that glass bottles will largely 
disappear. Some technologists have even 
proposed the idea of edible bottles made from 
sugar substitutes (e.g. isomalt), or 
compostable, non-plastic glass made from 
corn-starch. 
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DIGITAL TECHNOLOGIES COMBINING 
Concluding the discussion on the leading 
digital technologies impacting on the wine 
industry herewith a brief discussion on how 
individual technologies are combining to yield 
powerful applications that are greater than the 
sum of their parts. 
	Embodied AI using 3-D printing, AI, Drones, 

IoT, and Robotics in e.g. drone to follow a 
moving object like a truck or a person 
autonomously. It enables a 3-D printer to 
automatically modify a design as it is being 
printed to have a stronger structure, 
become lighter, or be more cost effective to 
print. It enables AR glasses to overlay data 
on an anchored endpoint or allow you to 
communicate via voice with a robot or 
conversational agent.

	Intelligent Automation that uses AI, Robotic 
Process Automation (RPA) in applications that 
includes everything from natural language 
processing and machine learning to 
orchestration software and automation 
platforms that help optimise what work is 
best suited for people and which is best done 
by machines. The shift to more intelligent 
automation will yield returns that go far 
beyond cost savings, such as better customer 
and employee experience, and reimagined 
processes that change how business is done. 

	Automating trust combining AI, Blockchain, 
and IoT to be used in certification. For 
example, IoT enables the tracking of a pallet 
of food from the farm to the warehouse to 
the store. The sensors can verify the entire 
supply chain including the recording 
conditions of each leg of the shipment so you 
know if conditions become too hot, too cold, 

or too humid. IoT and blockchain create an 
immutable supply chain, enabling buyers to 
trust they are getting an authentic product.

	Conversational Interfaces such as voice and 
conversational agents using AI, IoT and RPA 
make it seamless for business users to 
interact with technology systems, from 
finance bots and AI-based predictive 
analytics to smart sensors and factory 
robots. These interfaces are improving the 
employee and customer experience and 
enabling companies to get the full return on 
often large investments in technology. 

	Extended Reality uses AI, AR, IoT, and 
VR and represents the continuum between 
simple, digital overlays and fully immersive 
digital experiences. Imagine technicians 
repairing complicated machinery with full 
and detailed schematics overlaying the real-
world object; or trainers using the power of 
XR to create realistic simulations that mimic 
the real world (similar to flight simulators 
used to train pilots). XR can make a range 
of hazardous or otherwise specialised 
industrial activities easier to train for, from 
wind farm repair and oil rig firefighting to 
shop floor process optimisation.xxviii

Although we look only at digital technologies 
driving innovation there are many other 
technologies that boost and drive innovation. 
In agriculture and health, genetic technologies 
aims to produce resilient varieties with higher 
nutrition, adapted to climatic changes while 
sensor technologies, smart sensors and smart 
farming technologies are key technologies.xxix 
The development of targeted genome editing 
e.g. is expected to become a major 
biotechnology tool to improve grape 
production, with potentially the creation of new 

valuable products for the wine industry. Among 
the editing methods currently available, 
CRISPR has become a preferred editing tool for 
crops and also change a cow’s gut microbes to 
try and reduce the amount of methane they 
are producing as well as how large they get.xxx  
In China a seawater rice strain was developed 
to transform around 6.7 million hectares of 
saline-alkali land into fertile land within 8 
years. This would boost China’s grain 
production by 30 billion tons a year and feed 
80 million people.xxxi xxxii xxxiii 

FACTORS DRIVING 
INNOVATION IN 
AGRICULTURE
There are a number of factors that enable, 
drive and enhance innovation in agriculture of 
which one is the digital technologies discussed 
in the previous section. Consumers and climate 
change are other prominent drivers. Innovation 
typically follows on an identified problem or 
challenge or business opportunity or even an 
as yet unidentified opportunity. The words of 
Steve Jobs ring true: “Some people say, ‘Give 
the customers what they want.’ But that’s not 
my approach. Our job is to figure out what 
they’re going to want before they do. I think 
Henry Ford once said, ‘If I’d asked customers 
what they wanted, they would have told me, 
‘A faster horse!’ People don’t know what they 
want until you show it to them. Our task is to 
read things that are not yet on the page.”

CLIMATE CHANGE
Climate change is a major factor that drives 
innovation towards a sustainable wine industry 
as global warming has impacted wine farmers 

around the world. Farmers have had to adjust 
their harvest dates and how they produce 
wine. Harvests occur earlier for some. The 
harvest and temperature changes have caused 
the grapes harvested in the Champagne region 
in France, to produce more sugar, more alcohol 
and less acidity. Digital technology and 
innovation in various areas are assisting the 
industry to manage the effects of climate 
change and also reduce its carbon footprint 
(lighter weight bottles, bulk wine, proper 
conservative water usage, reduced greenhouse 
gas emissions, energy and conservation of 
other natural resources). New formats for wine 
delivery and alternative packaging are 
innovations that can offer taste quality, 
eliminate waste and reduce carbon footprint, 
such as wine in keg for wine-by-the-glass 
service in restaurants and wine bars, and bag-
in-box wine for home consumption. Also in 
South Africa where the industry had been 
severely affected by drought, climate change 
is top of mind among winemakers. It has 
promoted the industry to employ measure and 
smart technologies manage climate changes 
thus positively impacting harvests.xxxiv The 
industry is now being shaped by strict 
environmental regulations, certification, as 
well as by more environmentally conscious 
consumers (see below) who want to be sure 
they are purchasing products that respect the 
environment and the health of vineyard 
workers. Add to that the worrying effects of 
drought and global warming; sustainability 
must be considered a critical performance 
factor for the industry.xxxv An interesting albeit 
sobering reality; about 13 million Americans 
will need to move by the end of the century 
due to rising sea levels.xxxvi
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DEMANDING AND INFORMED 
CONSUMERS
Globally consumers are increasingly informed, 
demanding and in search of authenticity and 
honest socially and climatic responsible brand 
personalities, value and consistency. They are 
shifting from wanting aspirational brands 
towards inspirational brands; the desire for 
authenticity. Interestingly, there is an emerging 
and growing segment of South African 
consumers with a combined spending power of 
R700 billion, making up almost 40% of all 
consumer spend and 5% of total households. 
This so-called top million or Upper Middle Class 
is intensely value driven and optimistic about 
South Africa’s future and are prioritising 
investments for the future and family values. 
They are influencers and have the biggest 
impact on brands and want knowledge about 
wine’s production, nutrition, traceability, social 
responsibility and sensitivity to climate.xxxvii 

Quality, Uncomplicated, Effeminate, Blended 
Retail (Physical plus Digital=Phygital) are 
words that describe their world. This consumer 
does not want to be sold things any longer; 
they want to feel part of successful meaningful 
brands that can grow business organically, by 
advocating for social and cultural values.xxxviii 
This informed consumer also has a high ability 
to block out marketing messages. They do not 
like advertising as it bombards their personal 
space and they are wary and distrusting. In 
response winemakers increasingly rely on 
various techniques to control the variables and 
meet this consumer demand for consistency of 
quality and technology has an important part 
to play in this process. Digital media provides 
new channels to communicate with the market 

but more importantly to use that same channel 
combined with AI and intelligence to gain 
market insights and get meaningful messages 
across.xxxix 

SKILLS AND TALENT CHALLENGES
There is a universal concern that the 4IR and 
digital technological advances will result in 
greater economic and social inequality, greater 
poverty, and higher unemployment. It is true 
that in order to function in the technologically 
advanced environment more of the right skills 
will be required. This will involve upskilling 
reskilling as well as the industry becoming 
more attractive to required skills. These 
concerns are a key driver for innovation. The 
2018 World Economic Forum (WEF) report, 
titled The Future of Jobs and Skills in Africa, 
stated that sub-Saharan Africa has a global 
share of high-skilled employment of only 6%, 
in contrast to the global average of 24%. It is 
forecast that with the impending disruption to 
jobs and skills brought about by the 4IR, 39% 
of core skills required across occupations in 
South Africa will be different by 2020. There is 
a not only a drive for government and the 
industry to innovate but also the education 
system to prepare school leavers for an 
uncertain future. Urgent reskilling and 
upskilling efforts are needed for higher 
education and adult learning curriculums and 
to at school level ensure that learner gain 
proficiency in science, technology, engineering, 
maths (Stem) and digital literacy. According to 
the WEF, South Africa scores second to last for 
quality of Africa’s education systems. 
Innovation is also driven by the need to attract 
key skills and entrepreneurial talent and for 
that the agricultural sector’s brand should be 

positioned for the 4IR.xl There will be jobs 
disappearing due to advances in big data, 
cloud computing and machine learning and 
those workers need to be accommodated 
somehow. Many jobs are automatable, 
especially those that entail routine, predictable 
tasks that can be performed by sophisticated 
algorithms. This suggests that even certain 
high-skilled jobs, such as x-ray image analysis, 
legal research and financial analysis, are as 
prone to automation as low-skilled jobs. The 
4IR is also creating overarching conditions that 
have important implications for our 
universities, what is taught and researched and 
the contribution to the economy, employment 
and society. This requires a deliberate 
leveraging and repositioning of our universities 
to address the employment landscape of the 
future.xli For an industry that provides direct 
and indirect employment to 300 000 people, 
and successfully competes on a global stage, it 
is critical to address the skills challenge and to 
enable industries and businesses to be globally 
competitive (price and profitability).xlii

DEMOGRAPHIC PATTERNS AND 
INCLUSIVE GROWTH
The importance of digitalisation goes beyond 
its potential to boost productivity and 
competitiveness. Digitalisation can also help 
address pressing policy (social and global) 
challenges. Digital technologies are being 
developed to address challenges and needs of 
this changing demographic and also to ensure 
inclusive growth. Opportunities exist around 
promoting inclusiveness through addressing 
the particular needs of vulnerable social groups 
(e.g. poor, rural or ageing populations) and 
helping mitigate the risks of climate change, 

water, food, and energy shortage, and mass 
urbanisation.xliii The following are sobering 
facts: Globally by the year 2045 or 2050, 
agriculture will need to feed 9 billion people on 
earth. A large percentage of that population 
growth will be in areas that currently face 
hunger and food supply instability, but they are 
also places underperforming in terms of food 
production potential.xliv In 2006 the world 
experienced a unique phenomenon: for the 
first time in human history, the number of 
people living in urban areas equalled the 
number living in rural areas. By 2050, 67% of 
the world’s population, a full 6.5 billion people, 
will be living in cities. In other words, the 
population of the world’s cities will increase by 
2.3 billion over the next three decades. Besides 
providing access to food, some innovative 
thought is going into providing housing, jobs 
and retail among other while issues such as 
traffic waste and pollution will drive continuous 
innovation. While digital technologies have 
grown by leaps and bounds, the broader 
development benefits from using these 
technologies have lagged due to limitations in 
size (in the context of business), access to 
capital, skills and talent and technologies and 
due to simply not being in the ambit of or 
having close proximity to innovation to reap its 
benefits. While almost 95% of enterprises in 
the OECD had a broadband connection in 2014, 
40% of enterprises with 250 or more 
employees used cloud computing, compared to 
less than a quarter of SMEs. This is a concern 
because evidence suggests that a slowdown in 
the diffusion of technologies and knowledge 
from frontier to lagging firms may be an 
important source of the current aggregate 
productivity slowdown. This will contribute to 
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a digital divide that can undermine policies 
aimed to stimulate growth, and foster resilient 
economies and inclusive societies.xlv 

EFFICIENCIES AND 
COMPETITIVENESS
Innovative thought is not only going into 
investing in new skills to master new innovation 
domains but also in adjustment of and 
reimagining business structures (new business 
models) and managing the workforce for 
innovation. Agil ity and flexibil ity are 
requirements in the digital world. This drives 
innovation in retraining the workforce; 
recruiting digital talent (e.g. software 
engineers, data analysts); and accessing 
external resources by engaging with other 
actors, such as start-ups, universities and 
other firms, exploiting synergies and enhancing 
in-house capabilities. Typically a challenge in a 
traditional sector like agriculture is two-fold: 
Attracting and retaining digital talent is difficult 
given the high demand and relatively short 
supply of such talent, which is also often more 
attracted by tech firms. Many companies are 
currently being restructured following agile 
techniques to make it easier for disruptive 
innovations to be adopted in traditional 
companies. As an innovative solution, Audi has 
adopted its strategy and intensif ied 
partnerships with universities and sponsored 
research and doctoral projects to access new 
talent pools. These arrangements have also 
proven to be important to attract data 
scientists. They are about establishing small, 
cross-functional teams composed of cross 

trained individuals 
that manage a 
specific process 

from start to end with less hierarchical 
command structures. Such structures contrast 
with traditional firms organised around siloed 
departments that undertake discrete and 
highly specialised tasks. Another example of 
innovation in business models is mixing 
winemaking with crowdfunding. Winemakers 
experiment and create wines as consumers bid 
for a piece of production. The wine is presold 
through crowdfunding. Consumers prepay for 
the wine in effect. They pay a monthly fee in 
exchange for wines. One such company, Naked 
Wines started in England and is now active in 
the US and Australia. It has attracted 250 000 
consumer angels as well as 250 winemakers 
who are using the funds advanced to make 
wine. All the wine is sold direct to consumers 
mostly to angels.xlvi Socially there is a need and 
responsibility to nurture and protect smaller 
players and developing entrepreneurship in 
order to ensure inclusivity. The digital divide 
must be managed to ensure the widest 
possible benefit and participation. The need to 
enhance efficiencies, cost management and 
fostering technology adoption might mean 
incubation and mentoring programmes, social 
investment, investment in digital technologies, 
up- and reskilling and access to finance. There 
should be especially a focus on potentially 
marginalised groups such as women, the youth 
and those financially challenged. 

PROLIFIC DATA
Data overload. Too much information. 
Drowning in data but too few insights. This is 
so-called Big Data, a phrase used to describe 
the massive volume of both structured and 
unstructured data that is so large it is difficult 
to process using traditional databases, the 

human brain and software techniques. In most 
business scenarios, the volume of data is 
too big or it moves too fast or it exceeds 
current processing capacity. New data 
collection devices are constantly being 
developed, adding to the growing science and 
business developing around big data, data 
science and data mining and analytics. Think 
the IoT which just puts more devices out there 
collecting data from a variety of sources: 
Robots are taking over aspects of farming: A 
tractor that is fully connected to the Internet; 
an air filter with an IP address that can send 
an email to the manufacturer to order a new 
one without the needing to worry about it; and 
devices and sensors in crops to measure 
sunlight, heat units and pest pressures. These 
volumes of collected data drive AI which 
diagnoses, analyses and processes the data to 
enable the business person to make critical 
decisions related to business and farming 
aspects such as water and pest management, 
scheduling operations or optimising animal 
health or crop health treatments and regimes. 
Data is the new currency and its value is 
immeasurable. Data-centric organisations have 
the power to disrupt traditional ways of 
working and create new economies (Airbnb). 
Just ask the travel and hospitality industry 
about Airbnb. But despite being valuable, data 
alone means little unless you know how to use 

it. With the right processing technologies, 
strategy and infrastructure, the potential to 
monetise data has never been easier but it 
does require putting insight-driven actions into 
the heart of the business. After all, data is the 
new currency.xlvii

SHARING AND ON-DEMAND 
ECONOMIES
The rapid emergence of the sharing/
collaborative economy is another driving factor 
for innovation and impacts on what agriculture 
will look like in future. Agriculture has been a 
leader in the cooperative business model e.g. 
with agriculture machinery, how can purchasing 
expensive combine that only gets used at 
certain times in a given year be justified. The 
cost of farm machinery is a therefore a major 
driver for innovation in this space. Lack of 
access to labour and technology prevents 
farmers in developing countries from realising 
their full potential, with urbanisation reducing 
the labour available in rural areas, and in turn 
driving up labour costs. Enter software 
platforms that enable and facilitate sharing 
transactions while maintaining data about trust 
and relationships can be used to offset the cost 
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of equipment. The sharing economy is, in 
many ways, new and different. It allows the 
efficient use of resources whether vehicles, 
spare rooms, equipment, land, brainpower, and 
labour. It is also, in many ways, self-regulated, 
relying on two-way ratings to help customers 
identify good providers and vice versa.xlviii 
Looking at some examples there are wine 
producers that follow rent-a-vine concept 
allowing garagistes to experience a side of 
agriculture normally out of reach. Then there 
are community wineries, a form of shared 
economy that share resources and energy and 
respect the environment and the community 
for common good.xlix These social wineries 
become the heart of the local sharing economy. 
With the cost challenge for small-scale and 
commercial farmers, digital platforms are being 
used to source equipment. A cold storage 
company in South Africa launched an online 
bidding platform that connects farmers to 
transport service operators. The platform 
removes the economic inefficiencies of 
transporting crops. Due to the nature of 
harvesting, there is often enormous demand 
for transport at specific periods in specific 
regions. This creates truck shortages during 
overlapping peak seasons among different 
crops. An additional problem is that 
transporting agricultural produce to cold 
storage is a one-way journey; return trips for 

CONCLUSION
It is clear that digital technologies and most notably AI and Big Data and their impact on 
innovation and the future of agriculture, are rapidly changing the way humans create, 
exchange, and distribute value. This is transforming institutions, industries, and individuals 
and involves a systemic change across many sectors and aspects of human life: the 
crosscutting impacts of emerging technologies are even more important than the individual 
capabilities they represent. Globally there is societal transformation. It is also true that this 
revolution could lead to greater inequality, particularly in its potential to disrupt labour 
markets and marginalise certain communities. As automation substitutes for labour, the net 
displacement of workers by machines might exacerbate the gap between returns to capital 
and returns to labour. On the other hand, it is also possible that the displacement of workers 
by technology will, result in a net increase in safe and rewarding jobs. Talent, more than 
capital, will represent the critical factor of production 
together with land, capital and entrepreneurship. The 
4IR must therefore be inclusive and human-centered 
using technology to unite and activate global 
communities, to build sustainable economies, 
to adapt and modernise governance 
models, to reduce material and social 
inequalities, and to commit to values-
based leadersh ip  o f  emerg ing 
technologies. Collaboration among key 
role players including higher education 
institutions and regulatory authorities 
must be part of the vision and strategy 
to collectively address problems using 
these technologies in a way that will enable 
the economy and businesses to produce 
goods and services at a lower cost than 
that of trade partners or competitors 
and therefore ensure global 
competitiveness and 
growth.

the transporters are limited. Online bidding 
makes truck supply and demand more 
transparent, offering opportunities to fill trucks 
that would otherwise be empty. The idea is to 
improve efficiencies in the industry by linking 
companies with more clients. In a similar vein 
US-born Jehiel Oliver founded an African-based 
company, Hello Tractor (hellotractor.com), a 
digital platform that connects tractor owners 
with farmers. His system is an updated version 
of the age-old concept of farmers (grain 
runners) sharing their implements. Having a 
tractor is a major asset but one few can afford. 
It can perform the job of many people in a 
fraction of the time at a lesser cost. Hello 
Tractor operates via ordinary cellphones rather 
than smartphones, which are unaffordable for 
most poor, small-scale farmers. The farmer 
sends an SMS to his or her nearest booking 
agent, who then organises a tractor through a 
tractor company registered on the Hello Tractor 
database. Registered tractor owners receive a 
GPS device that is permanently fixed to the 
vehicle. The device is linked with a computer 
platform that allows owners to assign operators 
to the tractors, view operations remotely, and 
keep track of the tractor and the market. 
Ownership of farming equipment will shift 
towards companies that specialise in renting 
out machinery and operators.
Finally among the other drivers for innovation 
and change include trade patterns and tension, 
fluctuating exchange rates, economic cycles 
and political matters; all factors that impact on 
the future of agriculture. 
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