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 Keeping up with global food production needs and 
shifting consumer preferences 

 
  Global food production needs to rise by 70% until 

2050 to feed the growing world population of 9.7 
 billion people. Propelled by the emerging urban 

middle class in developing countries, every year 60 
 million new consumers join the dinner table. 

Changing diets in rising urban centers also drive a 
shift toward nutrient richer food and higher 
consumption of animal protein. This has far-reaching 
implications for the supply-demand equation. 

Appetite for innovation? How technology is 
disrupting the food sector for the better. 

ACTION FUTURE 68 
Novembre 2018 

By Holger Frey, Senior Portfolio Manager for 
the RobecoSAM Sustainable Food Equities 
Strategy. 
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 While in twenty years the world population has increased by 29%, the chicken 
population has grown by 77% and demand for animal feed has increased 
exponentially. Is there more to come?  
Comparing the consumption of poultry products in the U.S. and China shows, China 
has already overtaken the U.S. in absolute tons consumed. However, per capita 
consumption in China in 2017 would still need to quadruple to be on par.  
This is just one example, how the global food system will be further stretched over 
the next decades. Although the share of undernourished people has fortunately 
dropped by almost half in the past two decades thanks to advancements in farming 
practices, 816 million people are still going hungry. But it is not only about filling up 
people’s bellies. It is estimated that more than two billion people 



 
 

 
 

 
 
 
 

    

 worldwide suffer from micronutrient deficiencies. So the quality and 
diversity of agricultural products has still a long way to go in many places 
around the world.   

 Marked consumption shifts are also taking place in the developed world. 
Consumers increasingly opt for sustainably sourced and healthy food. The 
trend is not all new and was assumed to be niche for quite some time. It might 
still be niche on a global scale, but looking at its development over the past 
decade, it cannot be denied to be gaining importance. The market share of 
organic food has already reached high-single digits in many Western-European 
countries and is expected to further significantly outpace demand growth for 
conventionally grown food. As consumers’ understanding of the health and 
environmental impact of their nutrition has matured, the contents of their 
shopping baskets is following suit. 

 Blue River Technology: See & Spray uses artificial intelligence to 
identify and spray individual plants in milliseconds 
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 Technological innovations have been a core driver of significant 
advancements in food production for centuries. The introduction of the 
combustion engine in the 19 th century pushed the level of mechanization 
beyond previously inconceivable limits. The large-scale adoption of 
synthetic chemistry fueled the Green Revolution in the 1970s. The next 
logical step is a profound digital penetration of the food value chain. 
Technology has indeed further progressed. For example GPS technology 
today is widely used to navigate tractors and combine harvesters in the 
most time and cost efficient way. However, comparing the digitization of 
the food sector to other industries reveals, penetration is lagging. 

   
 Why is that? One explanation is, that farming is dependent on various 

dynamically changing external factors such as weather or disease, which 
requires a high degree of analytical power. As such a thing was not readily 
available in the early days of the digital revolution, farmers continued to 
operate based on historic knowledge. With the rapid evolution of widely 
available mobile and sensor technology and the remarkable improvements 
of computing and storage capacity, the ability to systematically collect and 
analyze data is opening up new applications. 

 
 Recent M&A deals among leading agricultural equipment manufacturer 

support the thesis that changes are transforming the sector. Like the 
acquisition of Agriculture (Ag)-robotics startup Blue River Technology by 
global Ag machinery leader John Deere for $305 million in September 2017. 
Deere is building out its artificial intelligence capabilities via this 
acquisition, as Blue River developed advanced technologies for crop 
protection. Machine learning is applied to teach Ag equipment to detect 
weeds in fields and to automatically apply Ag chemicals with 
unprecedented precision and accuracy (see picture 

 
  

Disruptive technology is changing farming 

So what is required to satisfy needs of consumers, farmers and the society? 
Higher and more resilient production systems, at the same time a smaller 
environmental footprint and eventually even a switch towards organic 
food? It might sound surprising to some, but “Big Data” is rising to become 
this game changer. 
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 Big data and the step-change of analytical power witnessed over the last decade 

are also changing research methods in labs. Given the scale of data that can be 
processed in the blink of an eye, it is now possible to collect, classify and analyze 
vast amounts of information to detect patterns and solutions, previously 
disguised in chaos. One new promising field of research is the discovery of 
naturally occurring microbes that can improve yields of plants or protect them 
against pests and insects. What is referred to as “biologicals” has already found 
its way into the research labs of bio-solution specialists like Novozymes from 
Denmark. But there are also some potentially disrupting start-ups that want to 
challenge the status quo. One example is a company called “Indigo Agriculture”. 
The company focuses its studies on so called “survivor&quot; plants. Plants that 
have been able to grow under challenging environmental conditions.  

Digitization moves into food labs 

 

Impact Vision: Food Quality from Images 

1). As a result, the volume of required chemicals can by reduced by up to 
unheard 90%, without compromising crop yields. In the face of rising 
concerns over higher weed resistance against Ag chemicals like glyphosate 
due to over-application, AI empowered solutions like this do look compelling. 

 The deal was also rewarding for investors, as Deere paid four times the 
valuation of the previous financing round. 
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 The company then compiles the genetic and microbial information of those 
plants in a database. Via machine learning algorithms Indigo attempts to 
match the perfect microbiome with specific plants, geographies, and desired 
characteristics.  

 
 What sounds a little bit like lab- empowered Darwinism, has profound roots. 

The co-existence of microbes and plants goes back over hundreds of millions 
of years. As friendly microbes used plants as their habitat, they were 
incentivized to protect them against water stress, bugs or disease. Often 
acting as a kind of natural cure. It would take infinitely long to test a trillion 
microbes using conventional methods. Companies like Indigo benefit from 
knowledge of DNA sequencing, big data, and machine learning to more 
precisely identify beneficial microbes.  

 
 Technology is also swiftly moving into other areas of the food value chain, like 

food safety and quality testing. San Francisco-based food-tech start up Impact 
Vision aims to revolutionize the way how food processors, distributors, and 
retailers asses the freshness and safety of food products. Whereas food safety 
measures typically involve invasive and time consuming sample-based 
testing, Impact Vision deploys non-invasive hyperspectral imaging to analyze 
the nutritional content, freshness levels or how much protein, fat or moisture 
food contains. Out of the total $100bn spent yearly on food quality control 
and loss due to avoidable waste, the company is eying a $10bn addressable 
market. Via digital imaging and machine learning software a unique spectral 
signature is created. The new method is 35 times faster than a traditional pH 
meter. The detection of fresh versus frozen-thawed fish is another feature, 
which can provide valuable information about supply chain practices and 
protection against fraud (see picture 

 
 2). As hyperspectral sensors are expected to rapidly decrease in size and 

price, the company has the vision to equip consumers’ smartphones with a 
real-time version in the near future. Technology also enables growers and 
protein producers to tap into new territories like urban farming or controlled 
environmental agriculture. Salmon producers in Norway are following a 
similar path. As space around fjords becomes scarce, offshore technology can 
help to move fish farms further into the sea. 
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  Disruptive technology is changing the way food is produced, 
transported and processed. It is also changing the way 
consumers look at food. Empowered by smart analytical 
algorithm, consumers will be able in the future to assess the 
freshness, nutritional content and maybe even the exact origin 
of the food product they are holding in their hands. Farmers are 
seeing digital solutions moving into their hemisphere like never 
before. As the average age of farmers is increasing, a generation 
change is becoming more pressing and a technology-savvy 
generation of farmers will act as an accelerator for rapid 
adoption of new digital solutions. Furthermore, the growing 
number of exciting digital technologies available along the entire 
food value chain offer solutions for catering to the needs of the 
growing group of health-conscious and chemical-averse 
consumers. These significant changes create compelling markets 
along the entire value chain for solution providers and attractive 
opportunities for investors. 

Food sector digitization creates investment 
opportunities 

Faroe Island based salmon producer, Bakkafrost, making waves by 
lengthening the time salmon is farmed on-land by 50%, which will increase 
the weight when the fish is transferred to the ocean from 100g to 500g. 
Bakkafrost plans to reduce biological risk by putting larger fish into the ocean 
and simplifying downstream processing. The project creates the world’s 
largest hatchery with a total tank volume of 29,000 m³ and demands 
seamless operations. Technological failure is not an option, since the life of 
millions of smolts is at risk. The advanced farming setup also raises 
environmental standards as the hatchery is equipped with closed water 
circulation systems with biofilters, in order to recycle 99.7% of water used in 
the production. 
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