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Agriculture can be traced back thousands of years, but it has been a relative latecomer to 
industrialisation – albeit with some very impressive results. It is estimated that without the 
invention of the synthesis of ammonia early in the last century, the world would only be able 
to feed about a quarter of its current 8 billion inhabitants due to an insufficiency of natural 
fertilisers. As it is, hunger and undernourishment have been declining for decades in both 
relative and absolute terms, even though population growth has halved farmland per capita 
over the past sixty years. Yield improvements have been driven primarily by the research and 
development departments of the established agchem players.

Despite these remarkable achievements, the food system is not considered fit for purpose 
because it entails unsustainable or socially unacceptable environmental, animal welfare and 
health costs. 

Global greenhouse gas emissions from food production

Source: Joseph Poore & Thomas Nemecek (2018)

Agriculture uses more than one-third of the world’s landmass and accounts for about a quarter 
of greenhouse gas emissions, putting it on a par with transportation. Population growth and 
rising income will stretch the already fragile ecosystem system even further as they go hand 
in hand with rising demand for food. World population is projected to grow by about a quarter 
by 2050, to nearly 10 billion people. With incomes rising in the developed world, demand for 
food will likely increase by more than twice this rate; demand for animal-based food products 
is expected to grow even faster. This is because consumers are conditioned to eat animal-based 
protein, especially meat, dairy, and eggs, demand for which typically grows with rising incomes. 
The spotlight is therefore on animal farming, which is seen as a catalyst for global warming. 
As well as using two-thirds of global agricultural land and large amounts of water, rearing, 
transporting, slaughtering and subsequent processing are said to cause most of agriculture’s 
greenhouse gas emissions. 
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Conflicting goals

The agricultural sector as a whole is facing a big dilemma. It is confronted with a choice between 
two conflicting goals: by minimising the use of fertiliser and chemical crop protection agents 
and/or reducing livestock grazing and land-use intensity, it could contribute to more sustainable, 
environmentally friendly agricultural practices. However, a likely consequence would be lower 
yields, resulting in a need to put even more land under cultivation. This would typically be 
through deforestation, which would further increase farming’s impact on biodiversity. 

From a food supply point of view, there is also another problem. Alternative land use means 
that the food industry has to compete with energy (e.g. biofuels), textiles (e.g. cotton) and other 
materials (e.g. starch, pharmaceuticals and dyestuffs) for the same limited resource – arable 
land. The sharp increase in oil prices at the turn of the century, coupled with low crop prices, 
prompted massive subsidies for the production of bioethanol from grain and corn as petrol was 
transitioned to contain up to 10% ethanol. In the US, the world’s leading biofuels producer, more 
than a third of corn production was converted to energy in recent years. 

As things stand, and without another ammonia-type ‘bread from air’ invention, there is a 
risk that the world will run into a food gap (the amount of food produced and the expected 
demand in 2050), a land gap (the land available for agricultural purposes and the area required 
in 2050) and a climate emissions gap (the difference between agriculture-related greenhouse 
gas emissions by 2050 and the agricultural emissions target required to achieve global climate 
goals). According to the United Nations (UN), even today nearly one in three people in the world 
does not have access to adequate food. The UN predicts that half of global population growth 
will take place in Africa, followed by Asia. One of the biggest problems in food availability is 
water scarcity. Sub-Saharan Africa has plenty of arable land but cereal yields are low because 
of drought and flooding. The UN Food and Agriculture Organisation reckons that by 2050 1.8 
billion people will suffer from absolute water scarcity. Simply increasing crop production or 
nutritional value will not solve the larger problem of access to food.

The constraints of feeding a growing world population are substantial. According to the Swiss 
company Bühler, a manufacturer of extruders for processing protein-based raw materials, 
primary protein production has to rise by 50% by 2050. However, 85% of arable land is already 
in use. The quantities of soy or corn needed for feedstuffs to produce animal protein are much 
higher than the quantities of vegetables needed to provide humans with similar amounts of 
calories and proteins. On average, four plant-based animal proteins are required to produce one 
animal-based protein. 

Two billion people are overweight or obese

Ensuring sufficient food for a growing population is not the only problem. What we eat and how 
it impacts our health is also an issue. In the western industrialised world in particular, diets 
are biased towards animal fats. These have potentially detrimental health effects. Eating too 
much meat, dairy products and eggs is said to heighten the risk of heart disease and obesity. 
According to the World Bank, two billion people are overweight or obese. While excessive meat 
consumption might mostly be a high-income country problem, overweight and obesity are now 
also on the rise in low and middle-income countries.
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Two billion people are overweight or obese continued

The problem of the global food system thus has two dimensions: (sustainable) production and 
(healthy) end-consumption, which are clearly interdependent. This is the backdrop to two 
closely related trends which are likely to shape this USD 8 trillion industry in the future. On 
the demand side, there is already a visible shift in consumer preferences towards healthier 
and more sustainable food. What makes this powerful is the fact that it is entirely voluntary 
and driven by market forces. Even if there was no standard definition of the word ‘organic’, the 
focus at the beginning was very much on organic food, encompassing both plant and animal 
farming as health-conscious consumers voiced environmental and animal welfare concerns 
about conventional farming. This prompted supply-side changes and an industry emerged 
offering products without synthetic pesticides, herbicides and fertilisers, while animals were 
bred without the use of antibiotics or growth hormones. 

Transition to plant-based proteins

The current shifts in consumer behaviour towards healthier diets runs deeper as they entail 
replacing animal products with alternative proteins. Consequently, demand for plant-based 
proteins has been steadily increasing, leading to a significant rise in global investment in 
plant-based companies. The applications for alternative proteins are plentiful, ranging from 
meat replacement products to alternative dairy products, beverages and functional ingredients. 
The food industry has also adapted to these changing demand patterns and created a whole new 
generation of plant-based products to enrich consumer diets and make them healthier. 

Annual global investment in plant-based companies (2010-2021)

Source: GFI analysis of data from PitchBook Data, Inc. (GFI 2021 State of the Industry Report) 

A change in consumer diets is bound to have profound implications for agriculture, which is 
already under enormous environmental pressure. Agriculture is about managing resources, 
which depend on biodiversity for their resilience. To stop further degradation of ecosystems, 
some people would argue that a revamp of the entire food system from seed to table is necessary. 
This would essentially imply a move away from industrial, chemical-intense farming to 
regenerative agriculture. While this might be the most desirable path forward, it seems unlikely 
to happen given the complexity of the system and the many different interests at stake. 
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Transition to plant-based proteins continued

More likely – because it is less ambitious, and therefore more realistic – is a continuation of the 
approach that has shaped the evolution of industrial agriculture so far: searching for productivity 
gains at each stage of the system, i.e. yield, size, growth rates, etc. There will thus be ongoing 
demand for seeds that add value, agrochemicals to protect them and nutrition that improves 
yields. The likelihood that factory farming will be abandoned also looks low, even though it 
exacerbates rather than solves the global nutrition problems, as well as having adverse climate 
effects. However, farmers might in future prefer to grow higher-value protein crops for direct 
human consumption instead of low-value commodity feed for animals. 

Regulation and costs have slowed innovation

Innovation in agricultural inputs such as seeds, fertilisers, and crop protection products has 
slowed significantly since the introduction of genetically modified traits in the 1990s. Reasons 
are concerns about environmental safety and increasingly restrictive regulation, plus longer 
product development cycles and rising R&D costs. One consequence of this has been the 
megamergers in the agrochemicals sector since the middle of the past decade, which have 
created a handful of global players which dominate today’s market. Also, genetically modified 
(GM) crops, which are incidentally mainly used for the production of animal feed, food 
ingredients and ethanol, remain controversial, especially in Europe, where the cultivation of 
GM crops is banned in most countries (whereas their import is allowed). That said, the European 
Commission recently suggested that more permissive rules may be needed to allow GM crops to 
be produced with new genetic modification techniques such as CRISPR gene editing. 

These constraints and the pressure on our ecosystems from continued population growth make 
it all but inevitable that plant-based food will grow in relevance. Short of reducing fertility levels 
and curbing food waste (around 30% of the food produced is lost between the seed in the ground 
and products that end up on our plates), shifting diets away from high meat consumption is 
likely to be the most promising trend towards a food system that makes less intensive use of land 
and natural resources. 

No longer a niche phenomenon and growing fast

The market for alternative proteins is still quite small and not yet mainstream, but animal-free 
proteins are certainly no longer a niche phenomenon, and the sector is growing fast. According 
to the Boston Consulting Group (BCG), 13 million metric tons of alternative proteins were 
consumed in 2020, about 2% of the animal protein market. This share could rise to 11% by 2035. 
The most common and by far the biggest alternative protein is plant-based, though there are 
many other sources such as animal cell culture, edible insects and hybrid products. Plant-based 
meat, for example, is widely available nowadays, in restaurants, grocery stores, and school 
lunches. One of the pioneers of plant-based protein is Beyond Meat, which has partnerships 
with fast food giants ranging from McDonald’s to Yum Brands (KFC, Pizza Hut and Taco Bell). 
Plant-based milk and yogurts have been around much longer and on supermarket shelves 
for years.

Once the domain of vegetarians, the market for meat and dairy alternatives is now increasingly 
driven by the emergence of the so-called flexitarian consumer. This is quite significant as these 
consumers have higher expectations of how such products should taste because they switch 
between eating meat and plant-based proteins. As discerning customers, they are an important 
factor in driving innovation on the product side.
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No longer a niche phenomenon and growing fast continued
Alternative proteins could account for 11% of the protein market in 2035

Sources: US Department of Agriculture, Euromonitor, UBS, ING, Good Food Institute, expert interviews, 
Blue Horizon and BCG analysis

There seems little doubt that in order to gain further traction, plant-based alternatives have 
to broaden their appeal to the average consumer in terms of taste, cost and convenience. One 
major challenge for producers of plant-based food is to assemble plant-derived ingredients into 
animal product analogues, i.e. by reproducing their structural hierarchies, and to simulate the 
desirable appearance, texture, flavour, nutritional value, and functionality of these products. 
This is a hugely complex task and one of the reasons why many plant-based foods are also highly 
processed and contain numerous additives, somewhat devaluing their claims of health benefits. 

Animal protein consumption seems to have plateaued in western markets

Consumption of animal protein in mature western markets is already more or less stagnating 
and could even decline if consumers were to further substitute meat alternatives for farmed 
meat. According to Bloomberg, the alternative meat and dairy product market could grow from 
around USD 35bn in 2021 to more than USD 160bn by 2030. BCG puts the expected market 
volume of alternative proteins at around USD 290bn by 2035.

Total global plant-based retail market size

Sources: Bloomberg Intelligence, OECD FAO Agricultural Outlook, GFI 2021 State of the Industry Report
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Animal protein consumption seems to have plateaued 
in western markets continued

The plant-based milk market is already quite mature and currently still dominates the alternative 
protein market. Even so, Bloomberg sees the potential for this market to reach more than USD 
60bn by 2030, up from around USD 25bn in 2021. Around 70% of the global population is said 
to be lactose intolerant and cannot properly digest cow’s milk. This is an important driver for 
alternative milk and other dairy products. What is more, if alternative meat products mirrored 
the growth trajectory of plant-based milk, which has grown to about 15% of total milk sales, the 
market for imitation meat could expand from nearly USD 6bn in 2021 (which represented just 
0.4% of total meat sales) to about USD 67bn by 2030. 

Alternative proteins are currently still more expensive than animal-based proteins, although 
there is a wide price range, the premium to conventional products ranging up to 100 per 
cent or more. However, there are various ways for the industry to bring costs down. These 
include optimising the properties of crops that are currently bred for animal feed, improving 
protein extraction by improving the expensive separation and drying processes, reducing the 
complexity of additives, and in the case of meat alternatives, scaling texturing capacity. The 
path to price parity could also be speeded up by higher carbon prices and a reallocation of 
agricultural subsidies from livestock farming to alternative-protein inputs. Last but not least, 
the current inflationary environment might entice price-conscious consumers to switch from 
meat to cheaper plant-based diets. 

A change in eating habits could have profound implications for the entire farm-to-fork value 
chain. After years of poor profitability, the whole agrochemical sector is currently enjoying a 
revival of investors’ interest thanks to significantly higher crop prices since Q4 2021, followed 
by a further spike in the wake of the supply disruptions resulting from the Ukraine war. This 
is especially true for the volatile fertiliser and crop protection companies. However, this says 
little about their longer-term prospects and the challenges some companies might face from 
a potentially substantial shift in eating habits. In addition, the sector in Europe is facing a 50 
percent pesticide reduction target set by the European Commission. 

Sectors and companies likely to benefit

Among the big agrochemical companies, only BASF and Bayer are domiciled in Europe. 
Although BASF has leading positions in agrochemicals and seeds, its portfolio is dominated 
by the traditional chemical segments. Bayer derives more than a third of its CropScience sales 
(close to 50% of group sales) from seeds, which are mainly geared to crops for animal feed and 
might face structural challenges from a transition to plant-based proteins. More interesting 
seems to be the French pure-play seed producer Vilmorin, the no. 4 in the world’s seed market. 
We prefer Vilmorin to its direct peer KWS Saat, which we think is too dependent on sugar beet 
seeds. Vilmorin is the global market leader in vegetable seeds, including peas and pulses, which 
are key ingredients in plant-based meat alternatives. The other half of sales comes from field 
seeds, where Vilmorin is no. 6 in the world.

With the European Commission wanting to halve the use of chemical pesticides by 2030, there 
is a sub-segment among crop protection and seed treatment products worth highlighting. This is 
biologicals, especially biopesticides, i.e. naturally occurring substances or microorganisms that 
control pests. We have come across one interesting newcomer in this field which we have put 
on our watchlist: the Belgian food and crop protection company Biotalys, which is developing a 
new generation of protein-based biocontrol solutions. It came to the market about a year ago, but 
has yet to launch its first commercial product. It thus has a totally different risk profile from the 
established players we generally focus on, which are able to leverage their knowledge and are 
already experienced in scaling – be it in production, distribution or customer access.
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Plenty of opportunities for flavour and fragrance manufacturers

A relatively secure path to success seems to present itself for the flavour and fragrance companies, 
for which product innovation from meatless protein alternatives entails plenty of opportunities. 
Their expertise plays a crucial role in overcoming the shortfalls in the taste and texture of 
alternative proteins compared to real meat or dairy products. While accounting for only a small 
percentage of the value of the final product, the ingredients manufacturers typically provide 
the key components that enable food manufacturers to differentiate their products. Among the 
European players, Kerry Group of Ireland offers the broadest product portfolio across flavours 
and ingredients. What is more, unlike its European peers Givaudan and Symrise, it is entirely 
focused on food and beverages. With its ‘Radicle’ range of plant-based products, it looks well 
placed to respond to shifting consumer demand.

Danone – global leader in plant-based foods and beverages

Among the major European food companies, Danone (which we added to our portfolios last 
year) stands out as the global leader in plant-based foods (mainly alternatives to yogurts) and 
beverages. It generated sales of around EUR 2.3bn in this category in 2021. This puts Danone 
well ahead of other Europe-based food giants like Nestlé or Unilever. Danone aims to generate 
around EUR 5bn from plant-based products by 2025, though this is bound to lead to some 
cannibalisation of its dairy offerings. Plant-based products could then account for about 20 
percent of Danone group sales. With its strong positions in fast-growing and healthy categories 
we think Danone’s target of 3-5% organic sales growth is absolutely credible – a scenario the 
market has in our view not priced in.

Machinery makers could also benefit

Another beneficiary of the market for alternative protein sources could be GEA, the German 
manufacturer of food and beverage processing equipment. Some estimates assume that by 2026 
more than 10% of GEA’s order intake could be related to alternative proteins. While these ‘new 
food’ orders might come at the expense of ‘traditional’ orders, they could help GEA win market 
share as it claims to offer the most comprehensive product line-up within the industry. 

Piers Nestler
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This thought piece is a confidential communication issued by S. W. Mitchell Capital LLP and is for information only. It was prepared by S. W. Mitchell Capital LLP only for, and is directed only at persons 
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on by any person who would qualify as a Retail Client. No person receiving a copy of this newsletter may copy it for transmission to another person. This document has been prepared from sources which 
are believed to be accurate, however in producing it S. W. Mitchell Capital LLP may have relied on information obtained from third parties and accepts no liability for the accuracy or completeness of such 
information. It is the responsibility of every person reading this document to satisfy himself as to the full observance of the laws of any relevant country, including obtaining any government or other 
consent which may be required or observing any other formality which needs to be observed in that country.

Past performance should not be seen as an indication of future performance and will not necessarily be repeated. The value of investments and the income from them may fall as well as rise and is not 
guaranteed. The investor may not get back the original amount invested. Changes in rates or exchange may cause the value of investments to fluctuate.

S. W. Mitchell Capital LLP is a Limited Liability Partnership registered in England No. OC312953. Registered address 38 Jermyn Street, London SW1Y 6DN. Regulated and authorised in the UK by the 
Financial Conduct Authority.

The material provided herein has been provided by S. W. Mitchell Capital LLP and is for informational purposes only. S.W. Mitchell Capital LLP serves as investment sub-adviser to one or more mutual 
funds distributed through Northern Lights Distributors, LLC member FINRA/SIPC. Northern Lights Distributors, LLC and S.W. Mitchell Capital LLP are not affiliated entities.
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