
The world is rethinking energy, gradually transitioning to greener 
solutions to power everything from cars to factories to devices. 
And with the global population projected to grow to nearly 10 billion 
by 2050, we’re also having to rethink how we power ourselves. 

For decades, industrial scale agriculture has provided a reliable, 
affordable source of energy for billions of humans around the 
world. But as with fossil fuels, the true costs of conventional food 
production are becoming clear. Producing a single kilogram of 
beef, for example, requires well over 300 square meters of land, 
and generates an average of nearly 100 kg of CO2e. In 2020,  
the world consumed 60 billion kg of beef. Meanwhile the global  
middle class is projected to grow to over 5 billion by 2030, which 
means the world’s appetite for protein – particularly meat – is 
growing faster than the population itself. Simply expanding today’s 
agricultural production capacity to meet this demand would mean 
severe environmental and societal consequences. 

THE PROMISE 
OF NEW FOOD 

An introduction to alternative proteins 
and why we need them
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The good news is that the way we produce food, particularly protein, is 
already changing before our eyes. While electric cars and solar panels  
grab the headlines, the alternative protein industry is growing rapidly, with 
innovative new foods quietly gaining space on supermarket shelves and 
restaurant menus.

Next-gen protein
The goal of alternative proteins – including plant-, cell- and insect-based 
proteins – is to provide sustainable, healthy, ethical alternatives to conven-
tional meat, fish, eggs and dairy products. And their time has come. More 
and more consumers view the production of these conventional foods as 
not sustainable enough. At the same time, individuals are recognizing that 
their own food choices can have a significant positive impact on the envi-
ronment, their own health and the welfare of animals. This shift in consumer 
attitudes – combined with advances in technology – is the fundamental 
driver inspiring startups, established companies and investors to enter an 
alternative-protein market projected to reach US$290 billion by 2035. 

Power plants
On the front lines of today’s protein transformation are plant-based pro-
teins. Classics like tofu or tempeh have proven their value for millennia, and 
for decades health- and planet-conscious consumers have enjoyed access 
to all manner of non-dairy milks, veggie burgers and other curious meatless 
meats. But today’s plant-based proteins are well into the next phase of their 
evolution. Powered by advances in biotechnology and growing interest on 
the part of consumers and investors, food companies large and small are 
achieving rapid advances in the taste, texture and overall meatiness of 
plant-based meat alternatives. And thanks to improved scalability, they are 
already widely available today in supermarkets and take-out lines around 
the world. 

Fermenters as farms
While fermentation has a long history of using microbes to enhance the 
nutritional profile, digestibility and shelf life of our foods – from tempeh to 
kimchi, wine to cheese, yogurt to sauerkraut – it is finding new applications 
in the alternative protein space. Traditional fermentation, as it turns out, can 
also be used to enhance various aspects of plant-based proteins such as 
flavor and nutritional function. And two newer forms of this ancient art and 
science – biomass fermentation and precision fermentation – are proving 
key to getting new proteins to market. 

Biomass fermentation delivers on scale. By taking advantage of the fast 
growth and high protein content of microorganisms such as yeast, filamentous 
fungi and microalgae, biomass fermentation can produce large amounts of 
protein in a short amount of time. Mycoproteins harvested from fungi, for 
example, are used to produce several brands of meat substitute at scale 
that provide both protein and fiber without cholesterol or saturated fat. A 
model of resource efficiency, biomass fermentation can also be used to turn 
agricultural byproducts into nutritious food.

Today’s most high-tech version of fermentation – precision fermentation – 
harnesses microbes to function as mini factories that can churn out a long 
list of useful natural products. The spectrum ranges from micro-ingredients 
like vitamins and fats to – and this is special for new food – large quantities 
of macro-ingredients like casein and beta-lactoglobulin. Already a mature 
technology used in a number of industries, precision fermentation has rap-
idly become key to enhancing the functionality and taste of plant-based 
proteins. Among the many applications: fats derived from yeast can be 
added to plant-based dairy for improved texture, fungal fats in plant-based 
meat mimic the way animal fats release flavor, and animal-free omega-3 
fats can be added to alternative meat and seafood products as a custom-
ized health boost. 

All three types of fermentation offer opportunities to accelerate the market-
ability and uptake of alternative proteins. According to the Good Food Insti-
tute, a nonprofit working to accelerate alternative protein innovation, the 
number of companies around the world engaged in fermentation-enabled 
proteins grew more than tenfold – from 8 to 88 – between 2013 and 2021. 

Cultivated meat 
The most innovative and arguably most promising alternative protein, culti-
vated meat is by far the youngest. It was only in 2013 that Maastricht  
University’s Dr. Mark Post proved the concept of his in vitro burger, which 
cost roughly US$325,000 to build. But by 2020 cultured meat – lab-grown 
chicken – made its restaurant debut in Singapore at a price much closer to 
conventional meat. Singularity University founder Peter H. Diamandis called 
the breakthrough a “moonshot.”

Cultivated (or cell-based) meat is not meat substitute; it is actual meat, pro-
duced by actual animal cells outside the animal instead of inside. Location 
is everything, and this key difference means potentially big gains in sus-
tainability over conventional animal agriculture. As of 2021, investors have 
responded with some half a billion U.S. dollars in financial backing for more 
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than 60 companies along the cultivated meat value chain. But even with real 
animal cells doing the work, it remains a very complex task to replicate the 
color, mouthfeel and taste of conventionally produced meat in the lab. 

Achieving scalable production of cultivated meat may be the biggest hurdle 
on the alternative protein landscape. Large-scale production will require 
large-scale acquisition or derivation of the necessary stem cells, vast 
amounts of growth promoting cell culture media, and affordable scaffolding 
materials needed to build meat-like structure and texture – to name three  
of the main technical challenges. As with plant-based proteins, precision 
fermentation can play a key supporting role here – by providing an efficient 
way to produce the nutrients and growth factors needed for cell culture 
media and by generating proteins suitable for scaffolding, such as collagen 
or fibronectin. This is just one example of how alternative protein technolo-
gies can – and must – work together to achieve the economies of scale and 
level of quality necessary for these new foods to succeed. 

Grassroots appeal
To be sure, alternative proteins are up against huge advantages enjoyed by 
the incumbent meat industry. And given that demand for animal meat is 
expected to outpace population growth through 2050, the odds might seem 
stacked. Today’s lack of scalable supply means that many of these new 
proteins cannot yet meet the volume requirements of large food companies. 
To have a significant impact, supplies of alternative proteins will need to 
increase dramatically. Despite its promise, cultivated meat is still in its 
infancy – yet to prove its scalability or even acceptance among consumers. 
While plant-based meat alternatives are approaching parity with conven-
tional meat in taste, texture and price – and are widely available today in 
stores and takeout counters around the world – their market share of total 
retail meat in the U.S. was just 1.4 percent as of 2020. 

But times are changing fast. There is a groundswell of interest in healthier, 
lower impact eating – an openness among mainstream consumers to flexi-
tarian diets with more plant-based foods and less meat. According to the 
Good Food Institute, 98 percent of Americans who buy plant-based meat 
also purchase conventional meat – a strong indication that plant-based has 
gone mainstream and that uptake will accelerate as the availability and 
quality of alternative proteins continues to increase. Plant-based meat sales 
in the U.S. grew 19 percent from 2018 to 2019, followed by 45 percent 
growth from 2019 to 2020. By 2020, the U.S. retail market for plant-based 
foods reached US$7 billion, with sales of plant-based foods growing nearly 
2.5 times faster than total food sales from 2018 to 2020. While sales of 
plant-based meats cooled in 2021-22, and growth is likely to be non-linear 
moving forward, the longer-term outlook remains strong.

In a joint report, Boston Consulting Group (BCG) and impact investor Blue 
Horizon estimate that alternative proteins could capture between 11 percent 
and a whopping 22 percent of the world’s protein market by 2035, depend-
ing on how quickly price, quality and production efficiency can be optimized, 
and whether or not regulators get in the game to help farmers transition 
from animals to alternative protein. For now, BCG predicts alt-protein reve-
nues of US$290 billion across the value chain by 2035. Given the size of the 
pie, it’s no surprise that more and more established food companies are 
joining the myriad startups pursuing the promise of new proteins. 

The impact of your dish
The protein transformation represents not only a major business opportu-
nity, but also a major lever in the effort to reduce the environmental foot-
print of human activity. Consider food’s impact on greenhouse gas (GHG) 
emissions alone: The food system as a whole is responsible for roughly 
one-quarter of global GHG emissions, with the market for animal-based 
products accounting for some 15 percent of that. For the individual con-
sumer, this means that even seemingly small actions can have a measurable 
impact. 

And consumers are motivated. An international consumer survey conducted 
by BCG and Blue Horizon in early 2022 revealed that 31 percent of consum-
ers consider climate – and the ability to have a significant positive impact on 
climate – to be a primary reason for fully switching to alternative proteins. 
The survey also pointed to a 100 percent “potential increase in exclusive or 
near-exclusive” use of alternative proteins among consumers if their remain-
ing concerns about taste, nutrition, health and safety can be resolved. 

These numbers indicate a remarkable openness and willingness to change 
among consumers, and strongly suggest an alternative protein wave  
with the power to significantly disrupt the food industry. For today’s food 
companies, being equally open and willing to change will be key to catching 
the wave.
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