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CO₂ - rating
Explained



What is the rating good for?

• To inform consumers about the correct choice. 

• A comparative rating of foods & beverages according to their climate 
impact:


• Across categories (apple vs. beef)


• And within categories (Pizza Margarita vs. Pizza Funghi)



3 elements to the rating
Where do we need to be, 
to reach a climate friendly 
society? In terms of CO₂ 

per day.

How do we calculate the 
CO₂ value of our food?

How much food do eat / 
need per day. And how do 
we measure this amount?



Climate status quo.
Food takes ⅓ of our current CO₂ budget

• Our current worldwide emissions are ca. 50 Gigatons of CO2eq


• Food is around 16 Gigatons CO2eq per year.


• That is about 2 tons CO₂eq per person and year.


• This is about 5.5 kg CO₂eq of person and day.

Food is ⅓: Crippa, M., et al. – Nature 2021 „Food systems are responsible for a third of global anthropogenic GHG emissions.“ https://www.nature.com/articles/s43016-021-00225-9  
50 Gigatons: https://www.climatewatchdata.org/ghg-emissions?breakBy=regions&end_year=2019&start_year=1990  
7.8 billion people: https://datacommons.org/place/Earth?category=Demographics&hl=de 

https://www.nature.com/articles/s43016-021-00225-9
https://www.climatewatchdata.org/ghg-emissions?breakBy=regions&end_year=2019&start_year=1990
https://datacommons.org/place/Earth?category=Demographics&hl=de


Climate goal for food
We need to reduce food related emissions by more than 50% of to reach 2.0°

• Our total budget is below 1 ton CO2eq per person and year. 


• That is below 2.75 kg CO₂eq per person and day.

50% reduction: „Klimabericht IPCC SR climate change and lands, Kapital 5“ and „EAT-Lancet Report“: https://eatforum.org/
content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf 

https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf


3 elements to the rating
2.75 kg 

CO₂eq per 
person and 

day

How do we calculate the 
CO₂ value of our food?

How much food do eat / 
need per day. And how do 

measure this amount?



What is our current  
food consumption?
• World: 2870 kcal per day


• Germany: 3500 kcal per day 

• Also we need to drink 2.5 liter of 
water 
 

https://www.nationalgeographic.com/what-the-world-eats/ 
https://ourworldindata.org/diet-compositions <- FAOstats 
EFSA Panel on Dietetic Products, Nutrition, and Allergies (2010). "Scientific Opinion on Dietary Reference Values for water". EFSA Journal. 8 (3): 1459. doi:10.2903/j.efsa.2010.1459.

purple: fats 
green: proteins (animal and plant based)  
orange: carbohydrate.

https://www.nationalgeographic.com/what-the-world-eats/
https://ourworldindata.org/diet-compositions


What is the amount of food?
Problem: For food we cannot just isolate one aspect (like weight).


Solution 
To account for the actual function of food to „fuel and fill“, we count all 
macronutrients towards their respective amount needed per day by a human. 
And use this unit, a: „daily food unit“.


 
Note: We deliberately do not include aspects that are about „healthy“ food 
(there is the nutriscore for that). We just want to know „how much“ food we 
need to survive.



Daily Food Unit (DFU)
„Sättigungsindex“



Daily Food Unit
Example

• 100g whole-grain cereals:  
 
10g proteins  
7g fats  
1434 KJ 
16 g water 
84g dry-weight

12.2% of your day
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Average:

Requirement:      2500g    6000KJ    66g     50g     600g



Were does this method come from?
The values are printed already on the package.

6%

*(Percentage of water and weight is missing in this example.)



3 elements to the rating
2.75 kg 

CO₂eq per 
person and 

day

How do we calculate the 
CO₂ value of our food?

Approx. marcronutrients 
requirement  

average adult per day:  
 proteins: 50g 

 fats: 66g 
 energy (incl. 

carbohydrates): 2000 kcal 
 water: 2.5 liter 

=

1 DFU



33g CO₂e

LCA



A comprehensive LCA food database 

Since 2009 Eaternity has built a peer-reviewed CO₂eq - database for food – the EDB. The EDB currently contains 

CO₂-equivalent values and unit processes for 487 different food items and 8 processing models. Moreover, the EDB 

contains nutrition facts for all the items. It is currently the largest and most comprehensive database to carry out CO₂ 
calculations of meals and restaurant purchases.  

Description 

The individual food CO₂eq. values (system boundary till farm gate or industry gate) are either the result of our 

collaboration with the Zurich University of Applied Sciences (ZHAW: www.zhaw.ch/IUNR/agri-food) and Quantis 

(http://www.quantis-intl.com) or they are taken from ecoinvent v3.2 (www.ecoinvent.org), Agribalyse 

(www.ademe.fr), Agri-footprint (www.agri-footprint.com), peer reviewed literature, reports (grey literature), 

extrapolated or they are based on own research subsequently adjusted to assure comparability. In addition, the EDB 

contains nutrition values and allergen information.  Our software system builds on the data of the EDB and aims to 

make the environmental information accessible to users in the restaurant industry.  

To account for further steps in the processing chain several CO₂ models were developed. Different steps in the 

processing chain (production, transportation, conservation and processing) contribute to the final CO₂eq. The 

software systems links all available supplier information with the models of food products (date and location of 

cooking, origin, transportation mode, conservation, degrees of processing). Missing supplier information is processed 

with the origin model (estimates the origin of a food product if not known) and the transport model (searching for the 

most likely transport route and distance) or by using default assumptions (conservation, processing). Further, a 

country-specific and season-dependent greenhouse model estimates the CO₂eq emissions related to the heating of 

greenhouses. The models were developed in collaboration with ZHAW (scientific development by ZHAW, IT 

implementation by Eaternity). A white paper describing the EDB and our calculation models will be available soon 

(draft in process). 

Eaternity Database

EDB
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together
2.75 kg 

CO₂eq per 
person and 

day

Scope 3 life 
cycle 

assessment 
analysis. 

kg CO₂eq per 
product

Approx. marcronutrients 
requirement  

average adult per day:  
 proteins: 50g 

 fats: 66g 
 energy (incl. 

carbohydrates): 2000 kcal 
 water: 2.5 liter 

=

1 DFU



Example



100g whole-grain cereals

Amount
• 10g proteins  

7g fats  
1434 KJ 
16 g water 
84g dry-weight

12.2% of your day

• Land use change (20%) 
Fertilizers (60%) 
Machinery (2%) 
Transport (5%) 
…

LCA

85g CO₂eq



together
2.75 kg 

CO₂eq per 
person and 

day

Scope 3 life 
cycle 

assessment 
analysis. 

kg CO₂eq per 
product

Approx. marcronutrients 
requirement  

average adult per day:  
 proteins: 50g 

 fats: 66g 
 energy (incl. 

carbohydrates): 2000 kcal 
 water: 2.5 liter 

=

1 DFU

0.085 kg 
CO2eq / 0.12 = 
0.71 kg CO2eq

0.085 kg CO₂ eq 0.12 DFU

74% better (2.75-0.71)/2.75



Example Rating Communication

We eat and drink 1 DFU per day. 

„2750 g CO₂ / 1 DFU“ is hence the ratio below we which would call food climatefriendly.

CO₂  
Budget 

Baseline 
= 1

½ 5
50% better than budget baseline 5 times worse than the budget baseline

A

B C
D

E

1
2

4

8

0 99



Joghurt vs. Milk vs. Butter

1000 g 

Joghurt

1 l 

Milk

2,0 kg CO₂ 1,9 kg CO₂ 1,8 kg CO₂ 

56 g 

Butter

3 2.5 2.2

Except processing and transport, they are actually all the same!

The rating is similar.  
And also accounts for efficiencies in transporting less.



Beef vs. Beef Soup

1 liter 

Beef Stew

5 g 

Minced Beef

100 g CO₂ 50 g CO₂ 

3 4

https://www.amazon.de/Knorr-Kraftbouillon-vielseitig-anwendbare-Rinderbrühe/dp/B00LBC0A8S  
5 gram beef, per 1 Liter of soup - 2600/(1258/2)/(1+1/2.5) 

Except processing and transport, they are actually the same!

The rating is now similar. Still better for the stew.

https://www.amazon.de/Knorr-Kraftbouillon-vielseitig-anwendbare-Rinderbr%C3%BChe/dp/B00LBC0A8S


Not so obvious, but same effect: Avocado vs. Tomato

1 kg 

Tomato

250 g CO₂ 250 g CO₂ 

0.7 0.8

(457/489)/(2750/3100) 
(505/2000)/(2750/3100)

((5/50)+(38/66)+(((1674)-5*17-38*37)/6000)+(183/2500)+(67/600))/5 = 17.8%

((9/50)+(2/66)+(((753)-9*17-2*37)/6000)+(950/2500)+(50/600))/5 = 15.2%

In this case the nutrients are almost the same.

Better eat avocado next time?

250 g 

Avocado • 9g proteins  
2g fats  
753 KJ 
950 g water 
50g dry-weight

• 5g proteins  
38g fats  
1674 KJ 
183 g water 
67g dry-weight

17.8% of your day 15.2% of your day



Bottled water vs Tap Water

1 l 

Tap water

284 g CO₂ 0.5 g CO₂ 

1.8 0

1136/(1258/2)  Bottled water won’t save the climate. It causes 80% more emissions than were we need to get.

1 l 

Bottled water



Rapeseed oil vs. Salad

1 kg 

Lettuce

2 kg CO₂ 250 g CO₂ 

0.3 0.8

(209/105)/(2750/3100) 
(502/2078)/(2750/3100)

This looks much better.

1 kg 

Rapeseed oil

Rapeseed oil is the most efficient source of fat on this planet.



Soy bean proteins

7.56 kg CO₂ 

0.9

7560/(20/1.6)/(1258/2)

1 kg 

soy bean proteins

Great that we have them!

Soy beans are the most efficient source of proteins on this planet.
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Weichkäse
1'212 g CO2

869

Milchpulver
2'138 g CO2

869

Joghurt (natur)
1'867 g CO2

869

Kaffeesahne
1'298 g CO2

869

Paneer
1'647 g CO2

869

Quark
1'620 g CO2

869

Milch (teilentrahmt)
1'602 g CO2

869

Vollmilch
1'554 g CO2

869

Ziegenkäse
756 g CO2

869

Mozarella
1'420 g CO2

869

Raclette
1'408 g CO2

869

Sahne (vollfett)
1'408 g CO2

869

Sahne (halbfett)
1'310 g CO2

869

Butter
1'384 g CO2

869

Schmand
806 g CO2

869

Tilsiter
1'343 g CO2

869
Doppelrahm
1'374 g CO2

869

Sauermilch
1'537 g CO2

869

Cheddar
1'322 g CO2

869

Käse (hart)
1'310 g CO2

869

Gruyère
1'291 g CO2

869

Emmentaler
1'274 g CO2

869

Grana Padano
1'215 g CO2

869

Parmesan
1'215 g CO2

869

Käse (halbhart)
1'203 g CO2

869

Mascarpone
1'004 g CO2

869

Ziegenmilch
1049 g CO2

869

Eier (Freilandhaltung)
750 g CO2

869

Eier (Vollei)
923 g CO2

869

Crème Fraîche
806 g CO2

869

Molkepulver
641 g CO2

869

Frischkäse
684 g CO2

869
Ricotta

220 g CO2

869

Hafersahne
127 g CO2

869

Krebse
11'985 g CO2

869

Hummer
14'648 g CO2

869

Garnelen
5'461g CO2

869

Pangasius
8'658 g CO2

869

Austern
3'615g CO2

869

Claressefilet
2'344 g CO2

869

Muscheln
2'169 g CO2

869

Garnelenpaste
1'536 g CO2

869

Dorsch
1'912 g CO2

869

Mais
365 g CO2

0.8

Heilbutt
1'152 g CO2

869

Kabeljau
1'912 g CO2

869

Lachs
1'757 g CO2

869

Seelachs
2'055 g CO2

869

Flunder
1'555 g CO2

869

Seehecht
1'518 g CO2

869

Tilapia
1'409 g CO2

869

Lachsforelle
1'388 g CO2

869

Scholle
1'353 g CO2

869

Wolfsbarsch
1'324 g CO2

869

Fisch
1'092 g CO2

869

Sardellen
1'197 g CO2

869

Goldbrasse
1'035 g CO2

869

Thunfisch
1'035 g CO2

869

Schnapper
1'004 g CO2

869

Aal
676 g CO2

869

Hering
670 g CO2

869

Barschfilet
596 g CO2

869

Felchen
535 g CO2

869

Zander
528 g CO2

869

Blaubarsch
629 g CO2

869

Makrele
385 g CO2

869

Nelken
83 g CO2

0.8

Oregano
283 g CO2

0.8

Brennnesseln
138 g CO2

0.8

Spinat
182 g CO2

0.8

Maniok
244 g CO2

0.8Meerrettich
271 g CO2

0.8

Grünkohl
276 g CO2

0.8

Artischocken
304 g CO2

0.8

Endivie
478 g CO2

0.8

Kopfsalat
550 g CO2

0.8
Feldsalat
422 g CO2

0.8

Schalotten
425 g CO2

0.8

Eichblattsalat
550 g CO2

0.8

Pastinaken
199 g CO2

0.8

Zucchini
360 g CO2

0.8 Kohlrabi
426 g CO2

0.8

Schwarzwurzel
211 g CO2

0.8

Wirsing
382 g CO2

0.8

Eisberg
502 g CO2

0.8

Rotkohl
435 g CO2

0.8

Randen
452 g CO2

0.8

Weisskohl
435 g CO2

0.8

Steckrüben
432 g CO2

0.8

Karotten
295 g CO2

0.8

Romanesco
442 g CO2

0.8

Blumenkohl
476 g CO2

0.8

Brunnenkresse
461 g CO2

0.8

Ananas
416 g CO2

0.8

Trauben
378 g CO2

0.8

Frucht
323 g CO2

0.8

Äpfel
323 g CO2

0.8
Melonen
415 g CO2

0.8

Wassermelone
456 g CO2

0.8

Bananen
409 g CO2

0.8

Kirschen
669 g CO2

0.8

Birnen
530 g CO2

0.8
Himbeeren
589 g CO2

0.8

Feigen
567 g CO2

0.8

Mandarinen
579 g CO2

0.8

Orangen
626 g CO2

0.8 Pfirsich
696 g CO2

0.8

Brombeeren
643 g CO2

0.8

Blaubeeren
672 g CO2

0.8

Kiwi
821 g CO2

0.8

Pflaumen
467 g CO2

0.8

Zitronen
997 g CO2

0.8

Mango
430 g CO2

0.8

Limette
897 g CO2

0.8

Sternfrucht
1'197 g CO2

0.8

Grapefruit
552 g CO2

0.8

Datteln
1'349 g CO2

0.8

Mangomark
625 g CO2

0.8

Rhabarber
499 g CO2

0.8

Aprikosen
295 g CO2

0.8

Nektarinen
422 g CO2

0.8

Quitten
434 g CO2

0.8

Erdbeeren
423 g CO2

0.8

Maracuja
707 g CO2

0.8

Kürbis
181 g CO2

0.8

Butternusskürbis
119 g CO2

0.8

Amarant
84 g CO2

0.8

Dinkelvollkorn
95 g CO2

0.8

Sonnenblumenkerne
103 g CO2

0.8

Süsskartoffeln
159 g CO2

0.8

Kartoffeln
144 g CO2

0.8

Kichererbsenmehl
204 g CO2

0.8

Linsenmehl
123 g CO2

0.8

Couscous
190 g CO2

0.8

Buchweizenmehl
143 g CO2

0.8

Vollkorngriess
155 g CO2

0.8

Vollkornmehl
196 g CO2

0.8

Gerste
187 g CO2

0.8

Hafer
277 g CO2

0.8

Weizen
166 g CO2

0.8

Dinkelmehl
212 g CO2

0.8

Laugenbrezel
226 g CO2

0.8

Blätterteig (Palmöl)
236 g CO2

0.8

Bulghur
253 g CO2

0.8

Gerstenmalzextrakt
319 g CO2

0.8

Pasta 
247 g CO2

0.8

Spaghetti
250 g CO2

0.8

Pasta (mit Ei)
284 g CO2

0.8

Hirse
161 g CO2

0.8

Rote Linsen
180 g CO2

0.8

Mungbohne
339 g CO2

0.8

Erbsen
118 g CO2

0.8

Linsen
186 g CO2

0.8

Kichererbsen
228 g CO2

0.8

Mehrkornmehl
171 g CO2

0.8

Roggenmehl
269 g CO2

0.8

Maisgriess
182 g CO2

0.8

Chiasamen
139 g CO2

0.8

Senfsamen
593 g CO2

0.8

Zucker (Rübe)
132 g CO2

0.8

Zucker (Rohr)
450 g CO2

0.8

Traubenzucker
1'731 g CO2

0.8

Curry
150 g CO2

0.8

Anis
1'415 g CO2

0.8

Gewürze
202 g CO2

0.8

Süsse Paprika
202 g CO2

0.8

Majoran
283 g CO2

0.8

Kartoffelstärke
600 g CO2

0.8

Minze
318 g CO2

0.8

Hefe
274 g CO2

0.8

Schokolade (dunkel)
437 g CO2

0.8

Melasse
534 g CO2

0.8

Senf
492 g CO2

0.8

Salz
549 g CO2

0.8

Hühnerbrühe
501 g CO2

0.8

Gemüsebrühe
497 g CO2

0.8

Milchschokolade
650 g CO2

0.8
Tomatensugo

932 g CO2

0.8

Süssholz
215 g CO2

0.8

Muskat
408 g CO2

0.8

Pfeffer
2'024 g CO2

0.8

Rosmarin
354 g CO2

0.8

Chilli
755 g CO2

0.8

Chillisauce
4'799 g CO2

0.8

Paprikapulver
871 g CO2

0.8

Currypaste
938 g CO2

0.8
Sojasauce
827 g CO2

0.8

Ingwer
544 g CO2

0.8

Galgant
544 g CO2

0.8

Backpulver
1'214 g CO2

0.8

Weissmehl
202 g CO2

0.8

Gluten
209 g CO2

0.8

Ketchup
1'081 g CO2

0.8

Tomatenkonzentrat
1’386 g CO2

0.8

Sambal Oelek
1'405 g CO2

0.8

Kapern
1'535 g CO2

0.8

Gemüsebrühe
1'583 g CO2

0.8

Rinderbrühe
1'820 g CO2

0.8

Cognac
1'859 g CO2

0.8

Spirituosen
2'789 g CO2

0.8

Balsamico-Essig
2'949 g CO2

0.8

Weissweinessig
4’718 g CO2

0.8

Himbeeressig
5'764 g CO2

0.8

Apfelpektin
1’345 g CO2

0.8

Apfelessig
6'720 g CO2

0.8

Kräutertee
143 g CO2

0.8

Reisessig
8'077 g CO2

0.8

Vanilleschoten
3’710 g CO2

0.8

Sherry-Essig
6'785 g CO2

0.8

Wermut
2'734 g CO2

0.8

Tamarinde
1'349 g CO2

0.8

Marmelade
874 g CO2

0.8

Thymian
382 g CO2

0.8

Koriander
599 g CO2

0.8

Gewürze
574 g CO2

0.8

Wacholderbeeren
672 g CO2

0.8

Maisstärke
471 g CO2

0.8

Honig
413 g CO2

0.8 Zimt
294 g CO2

0.8

Ahornsirup
469 g CO2

0.8

Salbei
425 g CO2

0.8

Bärlauch
1'402 g CO2

0.8

Schnittlauch
466 g CO2

0.8

Weizenstärke
333 g CO2

0.8

Frühkartoffeln
364 g CO2

0.8

Bohnenkraut
100 g CO2

0.8

Zitronenmelisse
256 g CO2

0.8

Basilikum
339 g CO2

0.8

Dill
243 g CO2

0.8

Petersilie
243 g CO2

0.8

Maggikraut
188 g CO2

0.8

Kardamom
165 g CO2

0.8

Mayonnaise
217 g CO2

0.8

Gelatine
218 g CO2

0.8

Kurkuma
188 g CO2

0.8 Safran
169 g CO2

0.8

Kreuzkümmel
109 g CO2

0.8

Lorbeer
283 g CO2

0.8

Wasser
2 g CO2

0.8

Schwarztee
265 g CO2

1360

Mineralwasser (still)
1'136 g CO2

1546

Mineralwasser (mit Kohlensäure)
1'596 g CO2

1546

Buttermilch
1'467 g CO2

1281

Milch (mager)
1'285 g CO2

1292

Apfelsaft
621 g CO2

1273

Grapefruitsaft
621 g CO2

1176

Reismilch
878 g CO2

1134

Limettensaft
3'894 g CO2

1123

Zitronensaft
3'404 g CO2

1123

Pfirsichsaft
2'748 g CO2

1085

Rotebeetesaft
868 g CO2

1038

Mangosaft
2'230 g CO2

1038

Ananassaft
911 g CO2

1058

Orangensaft
2'248 g CO2

1001

Tomatensaft
924 g CO2

974

Birnensaft
734 g CO2

971 Bier
770 g CO2

971

Kokosnussmilch
556 g CO2

936

Portwein
2'582 g CO2

829

Wein
2'359 g CO2

829

Hafermilch
367 g CO2

728
Mandarinensaft

435 g CO2

728

Traubensaft
1'774 g CO2

728

Sojamilch
644 g CO2

728

Fruchtsaft
629 g CO2

728

Kalb (Filet)
18'779 g CO2

3551

Rind (Filet)
16'526 g CO2

3551

Kalb (Steak)
15'605 g CO2

3551

Bündnerfleisch
12'404 g CO2

3551

Kalb (Kotelett)
11'790 g CO2

3551

Rind (Roastbeef)
11'298 g CO2

3551

Kalb (Schnitzel)
13'553 g CO2

3551

Kalb (Geschnetzeltes)
9'384 g CO2

3551

Rind (Hüfte)
8'450 g CO2

3551

Kalb (Ragout)
7'051 g CO2

3551
Kalb (Hackfleisch)

6'915 g CO2

3551

Quorn
1’142 g CO2

3551

Kalb (Halsbraten)
5'898 g CO2

3551

Kalb (Haxen)
5'642 g CO2

3551

Rind (Geschnetzeltes)
5'290 g CO2

3551

Rind (Hinterkeule)
5'102 g CO2

3551

Pferd
5'087 g CO2

3551

Rind
5'003 g CO2

3551

Rind (Schulterbraten)
4'518 g CO2

3551

Rind (Ragout)
4'112 g CO2

3551

Kalb (Brust)
3'820 g CO2

3551

Rohschinken
3'599 g CO2

3551
Schinken

3'599 g CO2

3551

Kalb (Leber)
3'405 g CO2

3551

Lamm (Kotelett)
3'300 g CO2

3551

Lammfleisch
2'063 g CO2

3551

Fohlen
3'372 g CO2

3551

Hirsch
3'075 g CO2

3551

Weisse Schokolade
691 g CO2

0.8

Strauss
3'043 g CO2

3551

Schwein (Lende)
2'993 g CO2

3551Schwein (Kotelett)
2'993 g CO2

3551

Kalb (Wurstfleisch)
2'973 g CO2

3551

Lamm (Rücken)
2'946 g CO2

3551

Rind (Innereien)
2'762 g CO2

3551

Rind (Hackfleisch)
2'543 g CO2

3551

Lamm (Schulter)
2'536 g CO2

3551

Rind (Siedfleisch)
2'465 g CO2

3551

Wildschwein
2'172 g CO2

3551

Fleisch
2'393 g CO2

3551
Schwein (Schnitzel)

2'280 g CO2

3551

Schwein (Halsbraten)
2'280 g CO2

3551Schwein (Schulterbraten)
2'195 g CO2

3551

Lamm (Keule)
2'918 g CO2

3551

Truthuhn
1'267 g CO2

3551

Huhn (Schenkel)
817 g CO2

3551

Huhn (Flügel)
830 g CO2

3551

Huhn
894 g CO2

3551

Speck
896 g CO2

3551

Schwein (Hackfleisch)
1'719 g CO2

3551

Schwein (Schwarte)
950 g CO2

3551

Salami
1'048 g CO2

3551

Hühnerfleisch
1'184 g CO2

3551

Tempeh
516 g CO2

3551

Tofu
643 g CO2

3551

Ente
673 g CO2

3551

Känguru
873 g CO2

3551

Seitan
478 g CO2

3551

Huhn aus Erbsen
299 g CO2

3551

Schweineschmalz
580 g CO2

3551

Kakaomasse
99 g CO2

3551

Kakaobutter
113 g CO2

3551

Kakaopulver
92 g CO2

3551

Erdnüsse
234 g CO2

3551

Mandeln
250 g CO2

3551

Haselnüsse
309 g CO2

3551

Traubenkernöl
288 g CO2

3551

Kokosnussöl
263 g CO2

3551

Palmöl
397 g CO2

3551

Haselnussöl
436 g CO2

3551

Olivenöl
461 g CO2

3551

Erdnussöl
485 g CO2

3551

Cashewnüsse
420 g CO2

3551

Walnussöl
551 g CO2

3551

Kokosnuss
219 g CO2

3551

Kastanien
1'142 g CO2

3551

Tierfett
882 g CO2

3551

Kokosraspeln
290 g CO2

3551

Pistazien
496 g CO2

3551

Oliven
482 g CO2

3551

Pflanzliches Öl
315 g CO2

3551
Fenchelsamen

208 g CO2

3551

Sesamöl
288 g CO2

3551

Sesam
253 g CO2

3551

Sojaöl
824 g CO2

3551

Walnüsse
216 g CO2

3551Kürbiskerne
171 g CO2

3551

Rapsöl
209 g CO2

3551

Sonnenblumenöl
303 g CO2

3551

Distelöl
239 g CO2

3551Leinsamen
208 g CO2

3551

Margarine
157 g CO2

3551

Rind (Schnitzel)
6'430 g CO2

3551

Sprossen
208 g CO2

0.8

Waldpilze
392 g CO2

0.8

Steinpilze
617 g CO2

0.8

Austernpilz
1'434g CO2

0.8

Pfifferlinge
796 g CO2

0.8

Mu-Err Pilze
2’556 g CO2

0.8

Pilze
2’343 g CO2

0.8

Trüffel
838 g CO2

0.8

Brot
343 g CO2

0.8

Vollkornbrot
359 g CO2

0.8

Sojamehl
356 g CO2

0.8

Glasnudeln
306 g CO2

0.8
Quinoa

319 g CO2

0.8

Reis
933 g CO2

0.8

Risottoreis
780 g CO2

0.8

Topinambur
450 g CO2

0.8

Reismehl
852 g CO2

0.8

Pommes frites
1'739 g CO2

0.8

Rucola
469 g CO2

0.8

Mangold
333 g CO2

0.8

Chinakohl
478 g CO2

0.8

Zuckerhut
483 g CO2

0.8

Rispentomaten
505 g CO2

0.8

Brokkoli
499 g CO2

0.8

Gurken
501 g CO2

0.8

Soja
145 g CO2

0.8

Schwarze Bohnen
198 g CO2

0.8

Grüne Bohnen
235 g CO2

0.8

Weisse Bohnen
216 g CO2

0.8

Kidneybohnen
219 g CO2

0.8

Lauch
507 g CO2

0.8

Cherrytomaten
367 g CO2

0.8 Pak Choi
531 g CO2

0.8

Frühlingszwiebeln
541 g CO2

0.8

Portulak
544 g CO2

0.8
Rosenkohl
569 g CO2

0.8

Knollensellerie
543 g CO2

0.8

Knoblauch
328 g CO2

0.8

Rettich
564 g CO2

0.8
Zwiebeln
545 g CO2

0.8

Tomaten
517 g CO2

0.8

Avocado
457 g CO2

0.8

Batavia Salat
465 g CO2

0.8

Stangensellerie
649 g CO2

0.8

Gemüse
620 g CO2

0.8

Peperoncini
697 g CO2

0.8

Jalapeño
1'584 g CO2

0.8

Artischockenherzen
996 g CO2

0.8

Peperoni
1'033 g CO2

0.8

Aubergine
983 g CO2

0.8

Algen
1'027 g CO2

0.8

Weisser Spargel
1'075 g CO2

0.8

Grüner Spargel
1’368 g CO2

0.8

Sauerkraut
1'024 g CO2

0.8

Eingelegtes Gemüse
1'385 g CO2

0.8

Fenchel
776 g CO2

0.8

Radicchio
483 g CO2

0.8

Chicorée
452 g CO2

0.8

Gnocchi (Kartoffel)
347 g CO2

0.8

Sahnepulver
2'729 g CO2

869

Kalb
7'925 g CO2

3551

Kalb (Schulterbraten)
6'971 g CO2

3551

Hähnchen (Brust)
2'069 g CO2

3551

Räucherschinken
2'039 g CO2

3551
Rind (Wurstfleisch)

1'841 g CO2

3551

Schwein (Wurstfleisch)
1'004 g CO2

3551

Schwein
1'629 g CO2

3551

Kaninchenfleisch
1'761 g CO2

3551

Schwein (Brust)
1'557 g CO2

3551

Schwein (Ragout)
1'492 g CO2

3551

Schwein (Geschnetzeltes)
1'838 g CO2

3551

Rind (Hohrücken)
6'909 g CO2

3551

Grüntee
188 g CO2

1360

Kaffee
868 g CO2

1484

Champagner
2'154 g CO2

1484

Ziegenfleisch
2'966 g CO2

3551

Schwein (Filet)
6'008g CO2

3551

Nüsse
313 g CO2

3551

Vollweizengriess
199 g CO2

0.8

Seidentofu
964 g CO2

3551

www.ayce.earth

Alles, was du fürs Klima essen kannst. Der Durchschnitt.
Alles was im Kreis liegt, ist besser.

Im Ziel der klimafreundlichen Ernährung 
(50% besser als der Durchschnitt).

Diese Lebensmittel verschlechtern
unsere Klimabilanz.

Diese Lebensmittel verursachen mehr als 
doppelt soviel Emissionen wie der Durchschnitt.

Alle Werte wurden sorgfältig von Eaternity berechnet und basieren auf aktuellen Lebenszyklusanalysen (September 2021).

Der CO₂ Wert pro Lebensmittel ist in Gramm CO₂-Äquivalente angegeben, jeweils für die Menge Produkt, welche ⅓ des Tagesbedarfs deckt. Der Durchschnitt basiert auf über 100'000 berechneten Produkten und deren Konsumstatistik.

Dies ist eine Kollaboration von Greenpeace Schweiz, Stadt Zürich, Planted Foods AG, Branding Cuisine, Tinkerbelle, Inge, myblueplanet, ProVeg International, Dr. Earth, FightBack und Eaternity. Mehr Informationen auf der Rückseite.
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Appendix



„Daily Food Unit“ as a functional unit
PRO 

• Better to apply: 


• Across categories: No false outliers (beef stew), 


• Within categories: all foods are comparable (tomato vs avocado)


• More meaningful: Captures more of what food actually is. Sets the right goals for this 
planet.


CON 

• More complex: Harder to explain and understand (like IPCC GWP100)


• Not established: There is no scientific publication on the DFU.

The last point is IMO the only issue. But this can be solved! 

Science didn’t give us a CO₂ label either.



Related Work:

• Nutrient Density Unit (NDU)


• Nutrient Rich Food (NRF 9.3 …)


• PEF category rules (for diary) allow for a functional unit based on nutrients 
(no conflict!)


• FAO (integration of environment and nutrition in LCA of food items: 
opportunities and challenges)


• Smetana S. - researches: novel foods to replace proteins. 


• Bo Weidma: (nutrition in the life cycle of food, functional impact?)



What is necessary for a nourished society
undernutrition vs. overweight / obesity

• We should derive 5-14% of it’s calories from 
proteins and 20-35% from fat and at least 50% 
from carbohydrates. Have enough vitamins and 
minerals.


• Approx. marcronutrients requirement  
average adult:  
 proteins: 50g 
 fats: 66g 
 energy (incl. carbohydrates): 2000 kcal 
 water: 2.5 liter

https://www.dge.de/wissenschaft/referenzwerte/  
https://www.who.int/news-room/fact-sheets/detail/malnutrition 

https://www.dge.de/wissenschaft/referenzwerte/
https://www.who.int/news-room/fact-sheets/detail/malnutrition


What is healthy food?
Global Burden of Disease Project: non-communicable diseases

• Cardiovascular


• Diabetes


• Cancer

TMREL: Theoretical Minimum Risk Exposure Level  
https://www.healthdata.org/data-visualization/gbd-compare  
https://eaternity.org/assets/smart-chefs/2017-12-12_VitaScore_Documentation_web.pdf 

https://www.healthdata.org/data-visualization/gbd-compare
https://eaternity.org/assets/smart-chefs/2017-12-12_VitaScore_Documentation_web.pdf


Degree Warming



Eat Lancet Budgets
5Gt CO₂ per year = boundary today

• Eat Lancet argues for a 
72% reduction to 0.63t 
CO2/person/year for 
food to meet the 
planetary boundary. That 
is 1.73kg CO2 per day 
(12.1kg CO2 per week) - 
yet as far as I know this 
is only CO₂ (not Methan, 
etc.)



Table
Results

Only the extremes:

Kategorie Name DE Name EN Name FR g CO2 / 100g g CO₂ / DFU g CO₂ / kcal Daily Food 
Unit

Energy [kcal] 

beverages Wasser Water Eau 0.04 5.00 4000.00 0.008 0.00001
vegetables & mushrooms Batavia Salat Batavia lettuce Laitue de Batavia 26.18 1454.44 2.06 0.018 12.68
vegetables & mushrooms Gurken Cucumber Concombres 28.18 1565.56 2.85 0.018 9.9
beverages Mineralwasser (ohne Kohlensäure)Mineral water (non-carbonated)Eau minérale (plate) 28.40 3550.00 2840000.00 0.008 0.00001
vegetables & mushrooms Artischocken Artichokes Artichauts 28.47 949.00 2.37 0.03 12
vegetables & mushrooms Chinakohl Chinese cabbage Chou chinois 29.88 1494.00 2.44 0.02 12.26
vegetables & mushrooms Pak Choi Pak choi Pak Choi 29.88 1660.00 2.68 0.018 11.13
vegetables & mushrooms Rettich Radish Radis 31.70 1761.11 2.33 0.018 13.61
spices & condiments Salz Salt Sel 32.00 941.18 3200000.00 0.034 0.00001
vegetables & mushrooms Radicchio Radicchio Radicchio 35.18 1954.44 2.96 0.018 11.9
vegetables & mushrooms Romanesco Romanesco Romanesco 38.65 1486.54 2.37 0.026 16.29
beverages Mineralwasser (mit Kohlensäure)Sparkling water Eau minérale (gazeuse) 39.90 4987.50 3990000.00 0.008 0.00001
beverages Tomatensaft Tomato juice Jus de tomate 40.42 2887.14 2.60 0.014 15.52
vegetables & mushrooms Knollensellerie Celery root Céleri-rave 40.70 1695.83 2.00 0.024 20.4
spices & condiments Bärlauch Wild garlic Ail sauvage 41.19 4381.90 2.57 0.0094 16
vegetables & mushrooms Lauch Leek Poireau 41.22 1585.38 2.40 0.026 17.18
vegetables & mushrooms Brokkoli Broccoli Brocoli 43.65 1558.93 2.29 0.028 19.09
vegetables & mushrooms Stangensellerie Celery Branches de céleri 44.63 2028.64 4.94 0.022 9.03
vegetables & mushrooms Pfifferlinge Chanterelles Chanterelles 54.73 2487.73 3.29 0.022 16.62
fruits & berries Zitronen Lemons Citrons 56.06 3114.44 2.49 0.018 22.47
vegetables & mushrooms Sauerkraut Sauerkraut Choucroute 57.59 3199.44 3.01 0.018 19.11
vegetables & mushrooms Peperoni Paprika Piments 59.41 3228.78 1.86 0.0184 32
vegetables & mushrooms Jalapeno Jalapeno Jalapeno 59.41 4950.79 3.96 0.012 15
vegetables & mushrooms Aubergine Aubergine Aubergine 61.41 3070.48 3.23 0.02 19.03
fruits & berries Sternfrucht Starfruit Carambole 67.34 3741.06 2.69 0.018 25
vegetables & mushrooms ArtischockenherzenArtichoke hearts Coeurs d'artichauts 68.47 2633.46 2.74 0.026 25
diary & eggs Molkepulver Whey powder Poudre de lactosérum 256.29 2002.27 0.68 0.128 374.75
nuts & seeds Nüsse Nuts Noix 267.79 977.34 0.45 0.274 592.34
nuts & seeds Haselnüsse Hazelnuts Noisettes 270.43 965.82 0.43 0.28 632.94
diary & eggs Eigelb Egg yolk Jaune d'œuf 271.26 1490.44 0.78 0.182 346.33
nuts & seeds Sonnenblumenöl Sunflower oil Huile de tournesol 289.36 945.62 0.36 0.306 795.36
starches & bread Sojamehl Soy flour Farine de soja 291.53 1112.71 0.74 0.262 396.48
nuts & seeds Pflanzliches Öl Vegetable fat Huile végétale 301.37 984.87 0.38 0.306 795.36
starches & bread Risottoreis Risotto rice Riz pour risotto 303.37 2861.98 0.85 0.106 358
nuts & seeds Cashewkerne Cashews Noix de cajou 338.92 1313.64 0.58 0.258 587.56
nuts & seeds Palmöl Palm oil Huile de palme 375.14 1242.19 0.48 0.302 785.8
spices & condiments Milchschokolade Chocolate (milk) Chocolat au lait 377.72 2030.75 0.71 0.186 535.01
nuts & seeds Pistazien Pistachios Pistaches 406.47 1551.41 0.72 0.262 566
spices & condiments Weisse SchokoladeChocolate (white) Chocolat blanc 427.72 2160.20 0.76 0.198 566.06
nuts & seeds Olivenöl Olive oil Huile d'olive 441.15 1441.67 0.55 0.306 795.36
nuts & seeds Haselnussöl Hazelnut oil Huile de noisette 463.32 1362.71 0.51 0.34 902.84
nuts & seeds Erdnussöl Peanut oil Huile d'arachide 463.32 1514.12 0.58 0.306 795.36
nuts & seeds Walnussöl Walnut oil Huile de noix 578.62 1722.08 0.66 0.336 880
meat Schweineschmalz Lard Lard 605.19 1811.95 0.69 0.334 874.182022-06-15-Herleitung-2021-08-20-CO₂-FU-values


