
Protein availability

White rice is commercially available in all three protein product 
forms. Rice protein has already become an important plant-
based protein alternative in the European market.32 Its 
familiarity and ubiquity across Asia Pacific will be important for 
developing the crop’s protein supply chain in the region. 
However, the supply chain’s existing capacity is limited to 
support a potential increase in demand in rice protein products.

Flour Concentrate Isolate

5.9% 52.5-58.9% 80-90%

The future is 

plant-based 

Plant-based proteins 

framework

The United Nations projects that the world’s 
population will reach around 10bn by 2050.3  

Proteins drive human growth and development 
and are a critical component of a balanced diet.1 

Currently, animal proteins—meat, dairy, eggs and 
fish—provide 40% of the world’s protein and 18% 
of caloric intake.2

Total household demand by continent/region for 
selected products (2030 projected) 

Demand for protein—particularly demand for 
animal-based proteins such as meat and dairy—is 
also set to increase, driven by rising incomes and 
population growth. In Africa, for example, 
consumption of animal products could grow by 
80% by 2030.4,5    

Land use is measured in meters squared (m²) per 
100 grams of protein across various food products.

It takes years to develop viable plant-based proteins. Some crops are already well-established sources of 
plant-based protein, boasting robust supply chains and strong nutritional and functional properties. Plant-
based proteins can come in three different formats, or protein product types: isolates, concentrates and 
flours. However, science and technology must catch up in order to meet the demand for future plant-
based proteins. Additional research will be required to accelerate production at a large scale, including 
research into protein extraction processes; methods for overcoming flavour, texture and nutritional 
challenges; and strategies to strengthen the protein supply chain. 

Established11:  
● All three protein product types12 are currently commercially available 
● Academic research into the different protein product types has occurred 
● Protein product types have been commercially available for 10+ years 

 

Developed: 
● All three protein product types are currently commercially available 
● Academic research into the different protein product types has occurred 
 

Emerging: 
● Two protein product types are currently commercially available 
● Academic research into the different protein product types has occurred  
 

Future: 
● One protein product type is commercially available  
● Academic research into the different protein product types has occurred 

of the world’s available arable land. 
In most countries, the amount of 
land dedicated to crop production 
accounts for less than

of the available 
arable land.7   

According to the UN, plant-based diets could hold the key.8 Widespread adoption of a 
plant-based diet would represent a global shift towards sustainable food consumption and 
production. This shift is necessary to preserve fragile ecosystems, ensure availability of 
precious natural resources such as water and sustainably feed a growing global population. 
 
Global demand for plant-based alternatives is accelerating, with the global dairy alternatives 
market, for instance, on a trajectory to reach US$45bn by 2027.9  A range of factors drive 
demand for plant-based alternatives in different countries around the world, including 
consumer preferences for sustainable products, cultural norms and health concerns.10  

In recognition of the importance of plant-based 
proteins to human and planetary health, The 
Economist Intelligence Unit (The EIU), 
commissioned by IFF, has conducted a research 
programme to identify the most sustainable, 
nutritional and commercially viable plant-based 
proteins in three regions around the world over 
the next three to five years. 

Each of the profiled crops discussed in this 
infographic was selected using an expert-validated 
framework. This framework uses a set of indicators 
and sub-indicators to identify the most viable 
plant-based proteins in three key regions. Each 
indicator received a different weighting depending 
on its relative level of importance. This means that 
the most viable crops per region can change 
depending on the weights applied. More details 
can be found in the accompanying workbook.

Hunger for protein

Growth projections for animal-

based proteins per regions 

Land use per 100 grams of protein7

The planet cannot sustain this 

growing demand for protein. 

Factors influencing the growth 

of plant-based proteins

Plant-based proteins: 

Established crops versus 

future crops
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While beef is by far the most resource-intensive 
protein, other animal-based proteins also have a 
greater environmental impact on average than 
their plant-based counterparts. For every tonne 
of animal protein consumed, about 

Agricultural production 
already requires

of land is required. For every tonne 
of plant-based protein consumed 
(be it wheat or pulses), less than

of land is required.6

If current trends prevail, the 
world will not have enough 
arable land to continue 
supporting demand for dairy 
protein. A more sustainable 
food system is required.
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US$45bn 
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Commercial 
availability of protein 
product types

- Biomolecular composition 
- Production volume 
- Exports 
- Consumption as food per capita 

- Crop by-products 
- End use of crop by-products 
- End use of crop (food vs. feed)

- Water requirements 
- Fertilizer rate 
- Temperature range for growth 
- Salinity tolerance 
- Volume of growth 

- Political risk 
- Corruption 

Academic studies on 
protein product types

- Draught, storm, flood,  
sea-level rise resilience 
- Adaptive capacity 
- Water security

- Port, road, air and rail infrastructure 
- Irrigation infrastructure 
- Volatility of agricultural production 
- Subsidies and agricultural policies 
- Agricultural research & development  
- Agricultural demographics 

CROPPROTEIN

ENABLING  
ENVIRONMENT

Chickpea

Rapeseed

White rice

AMERICAS

EUROPE 

ASIA PACIFIC

Chickpeas originated in the Middle East but have become 

an important part of the diet in the Americas, where the 

crop is known as the garbanzo bean. It often features as 

an ingredient in various soups, salads and creams or as an 

accompaniment to rice or vegetables.13

Rapeseed (canola) originated in Europe and is an important oilseed crop.16 Prior to 1975 

rapeseed oil was not fit for human consumption due to the presence of euric acid. As a 

result, rapeseed oil was primarily used as a lubricant for machinery. However, Canadian 

scientists bred strains that contained far lower levels of euric acid, making it safe for 

humans and cattle to consume.17  Today, rapeseed is the third largest source of vegetable 

oil in the world.18

Rice originated in China and has one of the longest histories of 

human consumption, dating back to 2500 BC.25 It has since become 

a staple food and is cultivated in every continent across the world 

except Antarctica.26  Once harvested, paddy rice can be processed 

(dehulled) to yield brown rice or further polished to yield white rice.27 

Chickpeas do not perform as well as other crops on environmental indicators, 
particularly because of their relatively high water requirements. Given the variation 
in drought and heat tolerance among chickpea varieties, there is a push to identify 
varieties with greater climate resilience.

Rapeseed performs very well across all environmental indicators and is one of the 
most sustainable crops in the study. It has the lowest level of climate vulnerability of 
all crops, meaning that it is able to grow in a wide range of temperatures and has a 
high salinity tolerance. In the context of climate change, this makes rapeseed one of 
the most viable crops in the long term. 

Rice does not perform as well as other crops on key sustainability indicators, 
primarily due to higher water and fertiliser requirements. However, it has adapted 
well to growing in Asian countries, which have pronounced rainy seasons and higher 
rates of flooding. Salt-water intrusions, however, pose a risk to the crop due to its 
sensitivity to salinity.

Latin and North American countries have a limited commitment to managing 
agricultural-related climate risks.15 Across the subregion, government expenditure in 
agricultural research and development is low, and adaptive capacity - measured in 
terms of vulnerability to climate change and readiness to improve resilience - is 
moderate. That said, public institutions and bodies are in place to support further 
innovation to climate-proof the region’s agricultural systems. In light of the region’s 
vulnerabilities to droughts and storms, greater commitment will be required in order 
to ensure the viability of chickpea protein in the long term. 

Europe is especially exposed to droughts and floods, as well as water security risks 
including damage to oceans, rivers and lakes. However, compared with other 
regions in the study, Europe is extremely committed to mitigating the impacts of 
climate change, with EU members collaborating through initiatives such as the 
Common Agricultural Policy (CAP), the General Union Environmental Action 
Programme and the Kyoto protocol.24  This makes long-term agricultural 
investments in the region particularly attractive.

Asia Pacific faces significant climate change challenges but political commitment to 
mitigating these challenges is relatively weak. Few countries in the study have made 
commitments to address agriculture-related climate exposure, and even wealthy 
countries such as South Korea and Singapore could be doing more to mitigate their 
climate risks. Without government commitments, climate change could have 
devastating impacts on agricultural development within the region. 

ranking on environmental 

sustainability indicators

ranking on environmental 

sustainability indicators

ranking on environmental 

sustainability indicators

Chickpeas offer an alternative 
to soy and pea proteins. 
Chickpea protein has a more 
neutral taste and can be used 
in a variety of contexts. In the 
Americas, Canada consumes 
the most chickpeas as food 
per capita, followed by Peru, 
Chile and Colombia. 

Rapeseed is seen as a viable 
alternative to soy protein as it 
has a similar amino acid 
composition without the 
genetic modifications 
affiliated with soy 
production.21 Rapeseed oil is 
also a familiar staple in the 
European kitchen, facilitating 
widespread consumer 
adoption of rapeseed protein.

Rice is a crucial component of 
the Asian diet, and the region 
consumes and produces over 
90% of the world’s supply.28  
Across Asia, rice is also 
important for the food 
security of the region’s poor.29 

The crop features in a variety 
of Asian dishes, often served 
alongside a selection of meat 
and vegetables. 

The European Union (EU) has a strict legal framework that regulates the use, 
cultivation and trade of genetically modified organisms (GMOs) in both food and 
feed. GMOs can only be used upon approval and need to be clearly labelled and 
easily traced. In accordance with the Cartagena Protocol on Biosafety and the 
precautionary principle, EU law also empowers its member states to restrict the 
import of GMOs even if there is only scientific uncertainty that they could impact 
human health. This has had implications for rapeseed cultivators in the region. In 
2019 farmers in Germany and France had to dig up large swathes of rapeseed 
fields when GMOs were found in seeds sold by a US company.20

* Soybean production volume quantified in 100 tonnes for scale

Environmental impact

Environmental impact

Environmental impact

Top 5 Countries Producing 

Chickpea in Americas

Top 5 Countries Producing 

Rapeseed in Europe

Top 5 Countries 

Producing Rice in APAC

Crop production of Chickpeas, 

Soybeans and Peas in the Americas, 

2014-2019

Crop production of Rapeseed, 

Soybean and Peas in Europe, 

2014-2019 (tonnes/yr)

Crop production of Rice, Soybean 

and Peas in APAC, 2014-2019

USA

Canada

Mexico

Argentina
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CHICKPEA PROTEIN

RAPESEED PROTEIN

WHITE RICE PROTEIN

● Fertiliser use: low 

● Water use: medium/high 

● Salinity tolerance: low/medium 

● Temperature range: low

● Fertiliser use: medium 

● Water use: medium 

● Salinity tolerance: high 

● Temperature range: high

● Fertiliser use: high 

● Water use: medium 

● Salinity tolerance: low 

● Temperature range: medium/high

Protein availability

Chickpeas are commercially available in 
all three protein product forms, although 
the supply chain is not yet ready to meet 
a global surge in demand. 

Flour Concentrate Isolate

16% 77% 78-88%

Protein availability

Rapeseed is commercially available in all three 
protein product forms. New capacity has been 
installed to support market development, but more 
will be required to connect the existing rapeseed 
crushing supply chain and scale protein production.

Flour Concentrate Isolate

40% 68-73% 90%

Nutritional benefits [PDCAAS: 0.7815]

Emerging research connects consumption of whole 
chickpea or hummus with several aspects of human health, 
although more research is needed to determine if the 
relationship also applied to the isolated ingredient(s)16.

Nutritional benefits [PDCAAS23: 0.86]

Rapeseed has relatively high protein quality, and 
emerging research demonstrates rapeseed may 
have a beneficial effect on human health, similar 
to other plant sources. 

Nutritional benefits [PDCAAS: 0.4234]

Rice is an important source of energy as it is high 
in carbohydrates.35 Compared with other sources 
of plant protein, white rice has a relatively low 
protein content. However, the percentage of crude 
protein in white rice (10.4%) is comparable to 
wheat (12.6%), which is an established plant-based 
protein in the market.36 

Allergens 

According to the Food Allergy Research 
and Resource Program (FARRP) Allergen 
Online database, Chickpeas have no 
known allergens. Additionally, there are 
no allergen-labelling requirements in  
the Americas, Europe or Asia Pacific. 

Allergens 

Rapeseed is a relative of mustard, a 
recognised allergen in Europe and 
Canada. As a result, though there are 
currently no allergen labelling 
requirements in Europe, the Americas 
or Asia Pacific,  it has been 
recommended that rapeseed protein-
containing foods should be labelled to 
indicate potential allergenicity. 

Allergens 

Rice has known allergens but there 
are no mandatory allergen-labelling 
requirements within Asia Pacific. 
There are also no allergen-labelling 
requirements in other key markets 
including the Americas and Europe. 

Functionality and application

Chickpea flour has good emulsifying 
capacity (95%) and solubility (0.32). 
Chickpeas have a nutty, creamy, 
slightly sweet flavour, and chickpea 
flour has a beige or neutral colour.

Functionality and application

Rapeseed has high solubility levels, with emulsifying 
properties similar to soy.22 Depending on the 
extraction method, the colour of rapeseed protein 
can vary from dark brown to light beige.23 Rapeseed 
protein has a bitter taste, although technologies are 
being developed to remove the plant constituents 
that cause this taste from the crop. 

Functionality and application

White rice concentrate has good solubility 
(between 47.59 and 73.14). Rice protein 
tends to have a neutral taste and light 
colour, depending on the type of rice.37
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Beef (beef herd)

Cheese

Milk
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Pig Meat
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EMERGING

White rice
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PLANT-BASED 
PROTEINS :  BUILDING  
A SUSTAINABLE FUTURE
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This infographic summary was written by The Economist Intelligence Unit (The EIU) and commissioned by IFF.  
The findings are based on data analysis conducted by The EIU between October 2020 and March 2021.  
 

Project team 
 
● Martin Koehring, Project Director 
● Antonia Kerle, Project Lead  
● Martina Chow, Research Analyst 
● Namita Karnik, Research Analyst 
 
The EIU bears sole responsibility for the content of this infographic. While every effort has been made to verify the accuracy of this information, The Economist Intelligence Unit 
Ltd. cannot accept any responsibility or liability for reliance by any person on this infographic summary or any of the information, opinions or conclusions reported within it. The 
findings and views expressed in this infographic summary do not necessarily reflect the views of the partners, experts or sponsor.

Acknowledgements

● Leila Hassan, Research Analyst 
● Marcus Krackowizer, Modeler 
● Elsa Lima, Art Director  
● Ashita Bajpai, Graphic Designer


