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Highlights
* Changing trends in the fast food business
* Reduction of greenhouse gas emissions in the food system

* Reducing the climate impact on the fast food business

Abstract

Nowadays, plant-based protein has become a megatrend in the global food industry,

serving as a substitute for meat. It is compatible with the modern lifestyle that is becoming

more health-conscious. Moreover, plant-based protein contributes to balancing raw materials,

especially if the world faces meat shortages due to environmental problems, such as

helping reduce global warming caused by greenhouse gases. Consumers have begun to

realize the importance of embracing more-sustainable food consumption. In particular, there

is a shift in the form of fast-food items such as hamburgers, sausages, nuggets, pizza, etc.,

from the meat-based protein to alternative proteins based on plants. The food industry has

to start adapting to utilize more protein from plants to reduce carbon dioxide emissions.

Therefore, a carbon footprint must be established to estimate greenhouse gas emissions and

address future carbon taxes.
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Table 1 The amino acid profiles among various dietary protein sources (g/ 100 g

wheat soy hemp sesame | cauliflower meat egg
Essential amino acids
Threonine 1.8 2.3 1.3 1.3 1.0 3.5 2.0
Methionine 0.1 0.2 0.7 1 0 0.3 2
Phenylalanine 2.7 1.8 3.7 1.8 2.1 3.2 3.7
Histidine 0.9 1.2 1.4 1.1 0.7 1.5 1.5
Lysine 1.3 2.1 1.1 1.4 3.6 34 1.9
Valine 2 14 23 1.3 2.1 2.2 2.8
Isoleucine 1.3 1.5 2 1 1.2 1.9 2
Leucine 38 3.2 2.6 a4 5 58
Non-essential amino acids
Serine 35 3.4 2.3 1.1 1.2 4.0 33
Glycine 24 2.7 2.1 1.3 1.2 1.5 14
Glutamic acid 26.9 12.4 7.4 4.9 4.3 16.9 5.1
Proline 8.8 33 1.8 0.7 1.4 7.3 1.8
Cysteine 0.7 0.2 0.2 0.1 0.3 0.2 0.4
Alanine 1.8 2.8 1.9 1.1 1.4 2.6 2.6
Tyrosin 2.4 2.2 1.3 0.7 1.4 3.8 1.8
Arginine 24 4.8 53 1.1 1.5 2.6 2.6

Adapted from Naksit and Gorissen et al.
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Figure 1 Plant-based protein developed by KFC beyond

fried chicken™
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Plant-based beef patty

Plant-based chicken patty

Figure 2 The estimated global warming potential (GWP) in kilograms of CO-e for a 113-gram beef burger patty, along with

its replacements, which include plant-based beef patty, chicken patty, and plant-based chicken patty

Adapted from Jazbec, M. et al.
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4.49 kg co2./113g

-
O

0.46 kg co2./113g replacing beef patty

with plant-based patty

0.9 kg co2./113g

'
©

0.9 kg co2./113g replacing chicken patty
with plant-based patty

Figure 3 Reducing the global warming potential (GWP) through the substitution of both beef and chicken patties in a burger

with plant-based alternatives®?

Adapted from Jazbec, M. et al.
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Greenhouse gas emissions from food, short vs. long-lived gases
in Data

Greenhouse gas emissions are measured in carbon dioxide-equivalents (CO,eq) based on their 100-year global warming

polential (GWP).

Global mean emissions lor each lood are shown wilh and wilhoul Lhe indusion of melhane  ashorl lived bul polenl greenhouse gas.
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Greenhouse gas emissions, excluding methane

Emissions from methane
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The global average carbon footprint of beel from dedicated beel herds
i 100 kilograms of carbon dioxide equivalents per kilogram of beef.

It we removed the warming offects of methane, this footprint
would be 51 kilograms of carban dioxide equivalents.

11440

1 Methane emissions from mast plant bascd crops are negligible.
Their carbon footprints are the same with and without methane.

Even il we discounted methane emissions, the footprint of many
04 plant-based foods can be more than 10 times lower than animal products,

20 60 70 80 90 100

Greenhouse gas emissions per kilogram of food product
{kg COequivalents per kg product)

Figure 4 The greenhouse gas emissions associated with each food value chain reveal that animal-based foods are

significantly more emissions-intensive than plant-based foods
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Figure 5 Consider the estimated land use (measured in square meters) and water consumption (measured in liters) for a

113-gram beef burger patty, a chicken patty, and a plant-based patty

Adapted from Jazbec, M. et al.
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Figure 6 Assessing the environmental impact of beef and chicken consumption in the fast-food sector: greenhouse gas

emissions, water usage, and land utilization®?

Adapted from Jazbec, M. et al.
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Figure 7 Assessing the Environmental Impact of replacing 25% of beef and chicken in the fast-food sector with plant-based

alternatives: emissions reduction, water conservation, and land preservation

Adapted from Jazbec, M. et al.
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