
As the alternative protein industry matures, it will rely on 
support from an increasingly wide range of stakeholders. 

PROTEIN  
EVOLUTION

Today, alternative proteins are no longer about serving 
a niche market; they’re about fundamentally transforming
the way human beings eat and impact the planet.

Over the last several decades, consumption of alternative proteins in the 
West was largely limited to a small percentage of consumers looking to 
avoid lactose or animal protein for health and/or ethical reasons. For the 
overwhelming majority of consumers on the planet, the goal has been more 
meat, not less. 

In the two decades between 1998 and 2018, global meat consumption 
increased by 58 percent – a trend largely driven by population growth and 
the burgeoning middle class in countries like China and India. Between 2010 
and 2019, average global per capita consumption of meat also increased by 
roughly 4 percent. But growing concern for the fate of our planet has turned 
attention to conventional meat’s environmental impact and triggered an 
explosion of interest in more sustainable alternatives foods. 

In just the last few years alone, hundreds of companies across the alterna-
tive protein spectrum – from plant-based, to cell-based to insect-based – 
have thrown their hats into the ring. Nearly all of them share the same “big 
idea”: to remove animals, or at least animal rearing, from the protein equa-
tion. It’s an idea with increasingly widespread appeal. More and more stake-
holders – from consumers, to investors, food companies, equipment manu-
facturers and policymakers – believe that alternative proteins, if produced 
and consumed on a large enough scale, could accelerate progress towards 
multiple climate, environmental and food security goals. 

Today, alternative proteins are no longer about serving a niche market; 
they’re about fundamentally transforming the way human beings eat and 
impact the planet.

58%  
was the increase in global meat 
consumption between 1998  
and 2018 – just two decades.
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A young industry matures
With a growing sense of urgency – and opportunity – driving progress in 
alternative proteins, the industry has entered a new phase in its develop-
ment; it is maturing. Impressive advances in the taste and texture of plant-
based proteins have taken these once-marginalized meatless products 
mainstream. Now, increasingly savvy and health-conscious consumers are 
pushing producers to take the next steps – to minimize processing, for 
example, or find more natural alternatives to man-made additives. 

Fermentation technologies have proven their ability to produce large vol-
umes of alternative proteins and thousands of other useful compounds. 
Now companies are exploring new strains of microorganisms with greater 
metabolic efficiency for improved quality and quantity. Meanwhile, gas fer-
mentation offers a way to remove agricultural products, such as sugar, from 
the fermentation equation entirely. The Finnish company Solar Foods, for 
example, has harnessed a microorganism that requires only carbon dioxide, 
hydrogen gas, oxygen and ammonium to generate the carbon compounds 
(amino acids, carbohydrates and fatty acids) necessary to nourish us. Their 
product – a nutrient-rich powder containing 67 percent protein – is turning 
science fiction into reality. 

Cultured meat has also taken the next step in its evolution. It is no longer a 
question of whether this technology is feasible, but how fast it can produce 
quantities enough to be commercially viable. The leading companies have 
moved on to establishing large scale production facilities with next-genera-
tion bioreactors, some of which are tailored to specific cell cultures and able 
to reuse expensive growth factors and cell culture media. And efforts are 
already underway to enhance the nutritional profiles of cultured meats (e.g., 
with vitamin B12 or omega-3 fatty acids). 

In another sign of a maturing industry, hybrid solutions are combining the 
strengths of different alternative protein types to create more advanced 
end products. Precision fermentation products such as heme, casein or 
vitamins, for example, are greatly enhancing the quality of plant-based pro-
tein. At the same time, plant-based proteins are being added to cultivated 
meat products as a quick way to lower their price point. 

Stakeholders step up 
Today’s alternative protein industry is rightly focused on innovation and effi-
cient industrial processes as the key to achieving scalability. For the indus-
try itself, this is the next major maturity test and likely the single biggest 
factor in realizing the full potential of alternative proteins. But progress is 
needed in other areas as well. Consumer acceptance and regulatory sup-
port are two critical areas that will have to keep pace with technological 
progress.

Recent surveys point to a growing openness among consumers to alterna-
tive proteins. Roughly three-quarters of consumers internationally are 
already aware of alternative proteins, for example, and more than half have 
already consumed them in one form or another. Nearly 40 percent of chefs 
surveyed by GEA in 2022 already use meat alternatives to a high extent in 
their restaurants, and over 40 percent of chefs report a high degree of 
increased demand for meat alternatives among their customers.

It is no longer a question of whether cultured meat 
technology is feasible, but how fast it can produce quantities
enough to be commercially viable.

~75%  
of consumers internationally 
are already aware of alternative 
proteins. More than half have 
already consumed them.
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As consumers become increasingly aware of food as a factor in health of 
the planet, they are also increasingly aware of food as a factor in their own 
health. Surveys indicate that consumers want to see continued progress in 
the taste, texture and price of alternative proteins, but they also want assur-
ances when it comes to health and safety. In the case of plant-based pro-
teins, producers are already taking steps to address this issue by minimiz-
ing processing and exploring more natural alternatives to common additives. 

In the case of cell-based proteins, the challenge runs deeper. While plant-
based (and insect-based) proteins are relatively easy to understand, it is 
much less obvious to consumers how cultivated meat or fermentation-based 
proteins are made. Here, it is important to make consumers aware of the 
health and environmental benefits, as well as the supply chains, technolo-
gies and production processes behind alternative proteins. Transparency 
will be key to making consumers feel comfortable with these new foods and 
building trust. Some cultivated meat companies are already prioritizing this 
aspect, engaging consumers with product testing and exploring ways to 
locate production facilities closer to the consumer. A leading (and literal) 
example of transparency comes from Upside Foods in Berkeley, California, 
whose new East Bay facility allows the public to peer through massive win-
dows onto its production floor.

Regulation that promotes and protects
Regulation, of course, has a major role to play when it comes to building 
trust. With producers focused primarily on innovating and scaling up pro-
duction, it is critical that governments keep pace by establishing deep 
expertise in the field and maintaining open lines of communication with all 
stakeholders. This will help regulators refrain from unnecessary bureau-
cracy while keeping quality and safety standards high. 

At the time of writing, the commercial sale of cultivated meat has received 
regulatory approval in only one country (Singapore) thus far. Nevertheless, 
considerable progress has been made on this front over the last several 
years. After Israel got the ball rolling in 2015 with a regulatory framework for 
“novel food,” government attention to alternative proteins has accelerated. 
As of 2022, 13 major countries in Asia, Oceania, Europe and the Americas 
have taken action to formalize and support the plant-based, fermenta-
tion-based and/or animal-cell-based industries. In 2020, the Netherlands 
announced its National Protein Strategy; in 2022, China included support 
for plant-based proteins and those produced by microorganisms in its  
latest five-year plan. The United Nations plans to develop recommenda-
tions in 2023. Additionally, the U.S. Food and Drug Administration (FDA) 
rated cell-grown chicken from manufacturer UPSIDE Foods as safe in 
November 2022 – a big push in terms of  marketability of new foods.

The bigger push towards resilience and sustainability
New food visionaries have been talking about the wide-ranging benefits of 
alternative proteins for many years. Now the secret is out – and it’s becom-
ing ever clearer to the full range of stakeholders that reducing our depen-
dency on traditional animal agriculture could have a major positive impact 
not only on global warming, but other critical issues such as resource scar-
city, environmental degradation and food security. On the latter issue, gov-
ernments from the Netherlands to China have taken note: alternative pro-
teins represent a reliable – and eventually affordable – source of protein 
with more resilient supply chains. Not only can they reduce a country’s 
dependence on imports, but also make food production less dependent on 
weather conditions or political winds. 

The processes being harnessed to produce alternative proteins are, in fact, 
powering innovation across multiple industries. Fermentation is already 
used to make insulin and non-toxic pesticides, for example. Filamentous 
fungi can form meat-like proteins, but also biodegradable packaging. And 
cell cultivation is already being used for advanced cell therapies in medi-
cine. The fact that new food technology – such as fermenters or bioreactors 
– has multiple game-changing applications is likely to further embed these 
technologies in our supply chains and further expedite their efficiency and 
economy. Alternative proteins are just one part of a larger biotech revolution 
and shift towards producing everyday products in vastly more sustainable 
ways. As futuristic as some of today’s new food breakthroughs might seem, 
they are indeed just the tip of the iceberg. 

With producers focused 
primarily on innovating and
scaling up production,
it is critical that governments
keep pace by establishing 
deep expertise in the field 
and maintaining open lines
of communication with 
all stakeholders.
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