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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 we 

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 5’500 g 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 2750 g 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

2750 g 

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 
 

-> We consume 1.4 times the 
amount of food as the minimal 
recommendation (also because of 
food waste)

https://www.nationalgeographic.com/what-the-world-eats/  

https://ourworldindata.org/grapher/daily-per-capita-caloric-supply?country=~OWID_WRL (2959 kcal in 2021) 

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/grapher/daily-per-capita-caloric-supply?country=~OWID_WRL
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“

Allyou

caneat

forclimate.

How are the CO₂ emissions of food items calculated?
The calculation of CO₂ emissions for food items is based on a scientific discipline called life cycle assessment.
Eaternity calculates these assessments by conducting a quantitative analysis of the impacts throughout the
product's entire life cycle, from the farm to fork. In general, a product goes through several phases: agricultural
production, transportation and distribution, processing, consumption, and packaging disposal, as well as any
product waste. All emissions generated during these life phases are aggregated. In our food system, the majority
of CO₂ emissions occur in agriculture. The CO₂ values on the poster, for practical reasons, only include emissions
from agriculture and transportation.

Example: Meat
In the agricultural phase of animal farming, emissions are generated through the use of electricity, fuels, and
grazing land. Additional greenhouse gases are produced through animal respiration, digestion, and manure.
Animal feed is often produced abroad, leading to emissions from importation. The production of feed also
releases greenhouse gases through the evaporation of fertilizers in the fields. Life cycle assessment⁶ shows that
the majority of emissions occur during:
• Feed production
• Land use change (deforestation)
• Methane and nitrous oxide emissions resulting from digestion in animal stomachs
Other animal products such as milk, yogurt, and butter also generate significant emissions. If we were to
consume the soybeans directly instead of feeding them to animals, not only could we feed 20 times more
people⁷, but we would also
reclaim significant land areas
that could be used as CO₂
sinks. Estimates suggest that
this approach, combined with
other measures, could lead to
a reduction of up to 6.9 metric
tons of CO₂ equivalents per
person per year⁸.

Example: Vegetables
The life cycle of vegetables
begins in the field, goes
through harvesting and
processing, and extends to
transportation and packaging. The largest emissions occur during land use change and agricultural processes.
When it comes to plant-based products, it is important to ensure that the food has not been imported by air
freight and to purchase them seasonally whenever possible. Transport by airplane can significantly increase the
CO₂ footprint, while shipping is highly efficient, and land transportation usually contributes only a small portion
to the overall footprint. In many cases, it is better to import a food item rather than producing it domestically in
a greenhouse⁹. Even with plant-based processed products, with a few exceptions, all of which have an below-
average good CO₂ score, you can follow these guidelines.

What about food packaging?
The production and disposal of food packaging
also generate CO₂ emissions. It is important to
make smart decisions in this regard, particularly
because good packaging can prevent
unnecessary food waste. The values shown in the
illustration are helpful, but recycling is also
crucial.

The right mixmatters
Some foods, such as vinegar, do not have a good
climate score because they do not make a
significant contribution to our nutritional needs on their own. When creating a climate-friendly recipe, the overall
assessment primarily depends on the main ingredients. For example, in the case of tomato chutney, even with a
significant amount of vinegar, it can still be among the best options. It only generates 639 g of CO₂ per ⅓ of the
daily portion, making it 50% better than the average.

Sources
The calculations presented on the poster are sourced from Eaternity's database¹⁰. Since 2009, Eaternity has been
building a solid, comprehensive environmental impact food database, which undergoes regular peer reviews. It
serves as the backbone for all of Eaternity's calculations and ismaintained by scientists fromHestia (University of
Oxford), Zurich University of Applied Sciences (ZHAW), University of Zurich (UZH), ETH Zurich (Swiss Federal
Institute of Technology Zurich), the Research Institute of Organic Agriculture (FiBL), Quantis, and other
institutions.

⁶Alig, M., et al., "Ökobilanz von Rind-, Schweine- und Geflügelfleisch" [Life Cycle Assessment of Beef, Pork, and Poultry] Report Agroscope ART (January, 2012).

⁷Livestock conversion efficiencies are given as reported in Alexander et al., "Human appropriation of land for food: the role of diet." Global Environmental
Change (November, 2016).

⁸Timothy D. Searchinger et al., Carbon Benefits Index - "Assessing the Efficiency of Changes in Land Use for Mitigating Greenhouse Gas Emissions," Nature
(December, 2018).

⁹For more information on the link between health, climate, and sustainability, you can visit: https://eaternity.org/blog/smart-chefs-research-results

¹⁰Check the sources of the Eaternity database: http://edb.eaternity.org
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All You Can Eat for climate - Poster
Great that the All You Can Eat for Climate poster has made its way to you. The poster is an ideal addition to any
refrigerator, whether at home, in your workplace cafeteria, in a school classroom, or at your children's
kindergarten. And of course, it can also be displayed at the entrance of your supermarket. Here are some tips and
explanations for its use:

Why is it important to know the CO₂ emissions of food?
One-third of all human-caused greenhouse gases¹ are generated by our food consumption. The emissions
reduction achievable through climate-friendly eating surpasses that of transportation and energy sectors. This
motivates us to show you how you can eat in an environmentally friendly manner.

Using the Poster
The poster categorizes staple foods into different ranges based on
their CO₂ footprint. Consuming foods in the green range in the
middle results in a footprint that is 50% better than the average,
helping us achieve our climate goals².

In the white range, we eat better, while in the orange range, we eat
worse than the average. Foods in the red range are at least twice as
bad as our typical diet. The CO₂ values increase exponentially from the
center of the circle to the outer edge. Otherwise, not all symbolswould
fit on the poster.

Fair Comparison
To ensure a fair comparison between foods, all CO₂ values are given in
CO₂ equivalents³ for a comparable amount of the product that covers 1/3 of the normal daily requirement. This
corresponds to approximately one meal. This classification takes into account the nutrients and weight of the
foods. For each food item, we assess its proportion in meeting the usual daily requirements⁴ of proteins (50 g),
fats (66 g), energy (2000 kcal), water (2500 g), and dry weight (600 g), and calculate a standardized measure: the
Daily Requirement Unit (DRU).

To evaluate the foods, we compare the ratio between the CO₂ value and the Daily Requirement Unit of the foods
with our current consumption in Switzerland and Germany. We obtained this information from a database of
76,645 recipes from the gastronomy sector and 79,865 products from the retail sector, for which we have sales
statistics, using the same methodology. The average CO₂ value for 1/3 of the daily requirement, equivalent to a
meal, is 1,258 g.

𝑔 𝑝𝑟𝑜𝑡𝑒𝑖𝑛𝑠50 𝑔  + 𝑔 𝑓𝑎𝑡𝑠66 𝑔  + 𝑘𝐽 𝑒𝑛𝑒𝑟𝑔𝑦 (𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑝𝑟𝑜𝑡𝑒𝑖𝑛𝑠 𝑎𝑛𝑑 𝑓𝑎𝑡𝑠)6000 𝑘𝐽  + 𝑔 𝑤𝑎𝑡𝑒𝑟2500 𝑔  + 𝑔 𝑑𝑟𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑤𝑎𝑡𝑒𝑟)600 𝑔5

¹Crippa, M., et al., "Food systems are responsible for a third of global anthropogenic GHG emissions." Nature (March, 2021).

²The goal of being "50% better" corresponds to what we MUST achieve at a minimum. It follows the indication from the climate report (IPCC SR climate change
and land use, Chapter 5), the recommendation of the EAT-Lancet Report, and you can calculate it for yourself: Since we currently generate approximately 2 tons
of CO₂eq per person per year in greenhouse gas emissions from our food consumption, we need to reduce it by at least 1 ton to reach a net total of 1 ton of CO₂
(which is the climate target).

³CO₂ equivalents include additional emissions that affect the climate. For example, methane has about 28 times the impact on global warming compared to
CO₂, and this conversion is taken into account.

⁴By the way, we don't consume spices like cloves in quantities that would cover ⅓ of our daily needs. Generally, we use additives and seasonings in such small
amounts that they have little impact on our CO₂ footprint. Nevertheless, we include them as a category on the poster for completeness.

⁵We consider nutrients in relation to their recommended daily intake (as indicated by the German Society for Nutrition, the WHO, and other commonly used
standards).

What factors were considered in the CO₂ calculation?
The values on the poster take into account the seasonal production of the foods and the emissions from
transportation, excluding air transport. For example, the transportation of pineapples is assumed to be done by
ship, while apples have a shorter transportation distance by truck. Transportation often accounts for only a
fraction of the emissions because shipping is highly efficient, and land transportation does not generate
significant emissions compared to other production stages. However, if foods are flown in by aircraft or grown
out of season in energy-intensive greenhouses, significantlymore emissions are generated. You should consider
these factors when using the poster, or better yet, avoid them altogether when shopping.

What about other environmental impacts?
In addition to greenhouse gas emissions, a holistic assessment of food also considers other factors such as the
impact on rainforests, biodiversity, animal welfare, and water consumption. However, these aspects cannot be
easily represented on the poster.

Water scarcity and the availability of natural freshwater vary from place to place. Therefore, in the example
given, the avocado does not have the samewater footprint in all countries. Thewater footprint is largest in areas
where the production requires the most freshwater and where water is generally scarce. When comparing it to
tomatoes, you can see that the land plays a greater role than the specific food item.

Measuring the impact of investments in biodiversity and animal husbandry is challenging. We believe that any
commitment to animal welfare is valuable, but the best approach is to leave animals undisturbed. Organic
farming, even if it may have a less favorable CO₂ balance in certain cases, should not be overlooked. Preserving
biodiversity on land and in soils is essential for long-term food security. By purchasing organic products, you
also support the preservation of rainforests and resource-efficient agricultural practices.

However, when we consider the dilemma from a long-term, global perspective, it becomes clear that climate
change poses a greater threat to our planet. Estimates suggest that over the next 50 to 100 years, we can expect
more than 200 million climate refugees who will lose their homes and belongings due to the consequences of
the climate catastrophe.

Transparency regarding the fundamental CO₂ values of all our foods is therefore a crucial first step towards
climate-friendly eating and a sustainable society. With the poster, you are equipped tomake your consumption
more climate-friendly. This puts the greatest leverage in your hands to reduce your CO₂ emissions through your
daily consumption. Ultimately, our eating habits determine which foods are produced by agriculture, which, in
turn, determines their climate impact.
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Beverages

Fruitsandberries

Fish&seafood

Eggsandmilk

Legumes

Meat

Nutsandfats

Seasonings

Starchandbread

Vegetables

Applejuice
8021778 35 621

Beer
7011778 59 770

Beetrootjuice
3861455 39 868

Blacktea
548239 110 1707

Buttermilk
4151231 27 1467

Champagne
10181455 152 2145

Coffee(brewed)
1604000 294 868

Coffeebeans
764193 111 2122

Cognac
1519640 67 1859

Fruitjuice
8161455 120 629

Grapejuice
8741455 87 1774

Grapefruitjuice
3341333 194 621

Greentea
548239 110 1707

MangoJuice
7811860 388 2230

Milk(lean,upto0.5%)
507889 32 1285

Milk(uht,fullcream,3.5%)
546800 26 1554

Milk(uht,partiallyskimmed,up
510889 28 1602

Mineralwater(non-carbonated)
04000 320 1136

Oatdrink
8231455 197 357

Orangejuice
7501455 400 2248

Peachjuice
8581778 489 2748

Pearjuice
6911455 167 734

Pineapplejuice
7531600 671 911

Portwine
1352889 93 2582

Ricedrink
8231455 354 878

Soymilk
4231067 409 644

Sparklingwater
04000 320 1596

Spirituousbeverages
1459667 256 2789

Tangerinejuice
8061600 131 435

Tomatojuice
3552286 170 924

Water
04000 0 2

Whitetea
548239 110 1707

Wine
10971600 167 2359

Butter
835114 3 1384

Cheddar
570140 5 1322

Cheese(fresh,0-15%)
704211 8 684

Cheese(hard,morethan30%)
552139 5 1310

Cheese(semi-hard,25-30%)
313139 5 1203

Cheese(soft,20-25%)
651182 7 1212

Coconutmilk
742400 116 556

Coffeecreamer
707444 10 1298

Cream(doublecream,45%fat)
796190 5 1374

Cream(fullfat,35%fat)
781239 6 1408

Cream(half-fat,25%fat)
771286 7 1310

Creampowder
995178 3 2729

Cremefraichecheese
776235 6 806

Curd
345552 20 1620

Eggwhite
265593 25 1607

Eggyolk
609176 7 477

Eggs(freerange)
480340 15 750

Emmentaler
541133 5 1274

Goatcheese
536222 16 756

Goatmilk
533941 70 1049

Granapadano
481129 5 1215

Gruyere
548139 5 1291

Margarine
831117 3 157

Mascarpone
737165 6 1017

Milkpowder
662138 3 303

Mozzarella(fromcow'smilk)
528211 8 1420

Naturalyoghurt
404842 31 3155

Oatscream
757516 70 127

Paneer
545190 7 1647

Parmesan
481129 5 1215

Raclette
532150 6 1408

Ricotta
524340 13 220

Silkentofu
440800 116 964

Sourcream
776235 6 806

Sourmilk
659552 20 1537

Tilsitcheese
545155 6 1343

Whey
4822000 74 134

Wheypowder
937250 8 641

Wholeegg
479340 15 923

Anchovies
348308 166 1197

Bluefish
595168 65 629

Bream
463250 135 1035

Claressefilet
332327 176 2631

Coalfish
285400 215 2055

Cod
286372 200 1912

Codfish
286372 200 1912

Crayfish
229485 261 11985

Eel
649174 94 676

Fish
406320 172 1244

Flounder
292400 215 1555

Hake
280390 210 1518

Halibut
350296 160 1152

Herring
507254 137 670

Lobster
187593 319 14648

Lutjanidae
432258 139 1004

Mackerel
595168 65 385

Oysters
1061067 575 3615

Perchfillet
288364 196 596

Pikeperch
290356 136 528

Plaice
298348 187 1353

Salmon
447246 133 1757

Salmontrout
406320 172 1388

Sea
333320 172 1324

Sharkcatfish
309471 254 8658

Shellfish
246640 345 2169

Shrimp
301533 287 5461

Tilapia
345340 183 1409

Tuna
374250 135 1035

Whitefish
332327 176 535

Apple
8071455 32 323

Apricots
7091455 92 295

Bananas
9631000 239 409

Blackberries
6431455 32 643

Blueberries
7411455 32 672

Cherry
8571143 143 669

Dates
1063762 107 1349

Figs
8571143 76 567

Fruit
7131455 32 323

Grapefruit
5351778 259 552

Grapes
8271231 46 378

Kiwi
7061290 221 821

Lemons
3991778 636 997

Lime
6561600 572 897

Mango
8401333 278 430

Melon
4421455 196 415

Nectarine
7441455 182 422

Oranges
6431455 386 626

Passionfruit
715941 196 707

Peach
7681600 200 696

Pears
7881455 167 530

Pineapple
8331600 240 416

Plums
7091455 263 467

Quince
6541600 114 434

Raisins
1174390 52 415

Raspberries
6851333 29 589

Rhubarb
2872353 146 499

Starfruit
4441778 370 1197

Strawberries
6191600 167 423

Tangerines
3821231 210 579

Watermelon
3941600 216 456

Blackbeans
707193 71 198

Chickpeas
707216 63 228

Greenbeans
576229 84 235

Kidneybeans
629213 78 219

Lentils
638184 64 186

Mungbean
439800 116 220

Peas
672213 9 118

Redlentils
640178 62 180

Soy
496129 19 145

Whitebeans
682211 77 216

Air-driedmeat
327170 4 12404

Bacon
587148 3 896

Beef
306296 7 5003

Beef(backleg)
336286 7 5284

Beef(boilingmeat)
495219 5 2465

Beef(cutintrostripes)
306296 7 5290

Beef(filet)
316296 7 16526

Beef(groundmeat)
398258 6 2543

Beef(hiporround)
351262 6 8450

Beef(innards)
379444 11 2762

Beef(ragout)
300308 8 4112

Beef(ribeye)
413250 6 6909

Beef(roastbeef)
336286 7 11298

Beef(sausage)
306296 7 1841

Beef(schnitzel)
320286 7 6430

Beef(shoulder)
336286 7 4518

Chicken
439262 30 1184

Chicken(breast)
309291 33 2069

Chicken(leg)
439262 30 817

Chicken(wings)
439262 30 830

Chickenwholeanimal
402320 36 894

Deermeat
343281 15 3075

Duck
668172 14 673

Foal
313302 94 3372

Goatmeat
404271 11 2966

Ham
330314 7 3599

Horse
313302 94 5087

Kangaroomeat
409258 104 873

Lamb
341302 91 3382

Lamb(back)
336286 86 2946

Lamb(chopofmeat)
217192 58 3300

Lamb(leg)
410267 81 2918

Lamb(meatwithoutbones)
208184 56 2063

Lamb(neckandbreast)
492320 97 2500

Lamb(shoulder)
455242 73 2536

Lard
83896 2 580

Meat
407254 6 2393

Ostrich
311286 83 3043

Pork
373235 5 1629

Pork(breast)
519219 5 1557

Pork(chopofmeat)
362262 6 2993

Pork(cutintrostripes)
370276 6 1838

Pork(filet)
343281 6 6008

Pork(groundmeat)
409258 6 1719

Pork(loinchop)
362262 6 2993

Pork(neck)
474235 5 2280

Pork(ragout)
403222 5 1492

Pork(rind)
541216 5 950

Pork(sausage)
535229 5 1004

Pork(schnitzel)
474235 5 2280

Pork(shoulder)
403222 5 2194

Prosciutto
330314 7 3599

Quorn
436383 50 1045

Rabbitmeat
399267 14 1761

Salami
623129 3 1048

Seitan
307333 128 478

Smokedham
407178 4 2039

Tempeh
523348 133 516

Tofu
429533 77 643

Turkey
306281 32 1267

Veal
359281 7 7925

Veal(breast)
484239 6 3820

Veal(chopofmeat)
415258 6 11790

Veal(cutintrostripes)
299302 7 9384

Veal(filet)
348291 7 18779

Veal(groundmeat)
321308 8 6915

Veal(leg)
358291 7 5642

Veal(liver)
394291 7 3405

Veal(neck)
390291 7 5898

Veal(ragout)
321314 8 7051

Veal(sausage)
572254 6 2973

Veal(schnitzel)
299302 7 13553

Veal(shoulder)
362291 7 6971

Veal(steak)
319281 7 15605

Wildboar
342314 7 2172

Almonds
669118 29 250

Animalfat
841129 4 882

Cashews
729124 36 420

Chia
733151 17 139

Cocoabutter
83995 17 113

Cocoapaste
800127 23 99

Coconut
802120 35 219

Coconutoil
83795 28 263

Desiccatedcoconut
823174 50 290

Grapeseedoil
83995 33 288

Hazelnutoil
85094 37 436

Hazelnuts
723114 29 309

Linseed
684147 36 208

Nuts
692117 49 313

Oliveoil
832105 14 461

Olives
679552 91 482

Palmoil
833106 19 397

Peanutbutter
675116 5 210

Peanutoil
832105 41 485

Peanuts
656110 46 234

Pinenuts
618105 44 265

Pistachios
691122 29 496

Pumpkinseeds
605101 3 171

Rapeseedoil
832105 3 209

Saffloweroil
835105 29 239

Sesame
706121 35 253

Sesameoil
84595 33 288

Soybeanoil
832105 6 824

Sunfloweroil
832105 21 303

Sunflowerseeds
692112 12 103

Vegetablefat
832105 40 315

Walnutoil
83895 37 551

Walnuts
740101 3 216

Anise
565314 107 201

Applecidervinegar
5952286 91 6720

Applepectin
1333410 8 1345

Bakingpowder
0941 160 1214

Balsamicvinegar
6402000 209 2949

Barleymaltextract
1108390 11 319

Basil
4941067 115 339

Beefbroth
494254 97 1791

Capers
3251455 502 1535

Cardamom
822256 88 165

Chervil
1961026 63 217

Chickenbroth
494254 97 557

Chili
6341333 169 755

Chives
3651231 35 466

Chocolate(dark)
936176 32 401

Chocolate(milk)
920172 30 650

Chocolate(white)
915162 29 691

Cinnamon
672457 157 294

Cloves
1352314 40 83

Cocoapowder
646160 28 92

Coriander
3201455 162 599

Cumin
685169 58 109

Curry
638232 80 150

Currypaste
727727 279 938

Dextrose
1451364 7 1731

Dill
544941 102 243

Fennelseeds
565314 21 322

Galangal
8101000 244 544

Gelatin
29985 32 218

Ginger
8101000 244 544

Herbaltea
04000 992 7152

Herbs
391889 307 574

Honey
1380444 80 413

Jam
1282516 119 795

Juniperberries
5481455 32 672

Ketchup
952800 136 910

Laurel
391889 96 283

Lemonbalm
266889 96 283

Lemonjuice
5972000 164 3404

Licorice
1194333 115 215

Limejuice
5492286 187 3894

Lovage
391889 55 188

Mangopulp
7731333 278 625

Maplesyrup
1414400 29 469

Marjoram
391889 96 283

Mayonnaise
827113 44 217

Mint
4901000 108 318

Molasses
1267457 34 536

Mustard
631444 181 492

Mustardseeds
632124 76 593

Nutmeg
896167 31 408

Oregano
620982 106 283

Paprika(powder)
736207 32 871

Parsley
528941 102 243

Pepper
290381 436 2024

Raspberryvinegar
5132286 50 5764

Ricevinegar
5132286 877 8077

Rosemary
7101143 149 354

Saffron
565314 121 215

Sage
6191067 115 425

Salt
0941 113 301

Sambaloelek
3731333 512 1405

Savory
391889 96 283

Sherryvinegar
5132286 156 6785

Shrimppaste
362174 67 1536

Soysauce
369615 236 827

Spices
565314 108 202

Staranise
565314 107 201

Starch(corn)
1407390 14 471

Starch(potato)
1366400 8 600

Starch(wheat)
1379390 29 333

Sugar(sugarbeet)
1444356 7 132

Sugar(sugarcane)
1444356 52 450

Sweetpaprika
565314 108 202

Tabasco
2402000 399 4799

Tamarind
1059762 107 1349

Thyme
6471231 160 382

Tomatopaste
624800 66 1386

Tomatosauce
6881000 82 932

Turmeric
848291 101 188

Vanillabeans
0941 473 13094

Vegetablebroth
577242 5 497

Vermouth
1308941 98 2734

Whitewinevinegar
5132286 239 3370

Wildgarlic
5453404 211 1402

Yeast(fresh)
349364 7 274

Amaranth
843229 4 84

Barley
1009302 9 187

Basmatirice
1088308 118 933

Bread
895364 27 343

Buckwheat
924333 25 281

Buckwheatflour
894258 19 202

Bulghur
863262 36 253

Chestnuts
1049525 40 1142

Chickpeaflour
678188 55 204

Corngrits
1010286 10 182

Couscous
851242 18 190

Durumwheatsemolina
904254 19 199

Earlypotatoes
7641000 24 364

FrenchFries
910320 24 1739

Glassnoodles
1400400 14 306

Gluten(wheat)
34493 7 209

Gnocchi(potato)
874500 37 347

Goldmillet
946262 72 164

Greenspeltwholemeal
800235 17 206

Jerusalemartichokes
5201067 88 450

Lentilflour
484122 43 123

Lyeroll
993271 20 256

Manioc
1107696 188 244

Millet
946262 69 161

Multigrainflour
855250 24 171

Noodles
910254 19 247

Noodles(withegg)
897242 18 284

Oats
991281 38 277

Pearlbarley
1009302 9 187

Potatoes
7601000 24 144

Puffpastry(vegetablefats)
850239 18 260

Quinoa
920250 99 319

Rice
1088308 118 933

Riceflour
1072302 116 852

Risottorice
1081302 116 916

Ryeflour
970296 8 269

Softpretzel
991271 20 226

Soyflour
484122 18 356

Spaghetti
910254 19 250

Spelledflour
857242 18 212

Spelledwholemeal
944286 15 95

Sweetpotato
922941 23 159

Wheat
903276 20 166

Wheatflour(type812)
906258 19 202

Whiteflour
906258 19 202

Wholewheatsemolina
904254 19 141

Whole-grain
970296 22 164

Whole-grainbread
820381 28 359

Wholemeal
966281 21 155

Wholemealflour
855250 18 196

Artichokehearts
3081231 104 843

Artichokes
1281067 90 304

Arugula
3791333 82 469

Aubergine
3041600 247 983

Avocado
695489 191 457

Batavialettuce
2251778 110 465

Beetroot
4401231 33 452

Broccoli
2181143 65 499

Brusselssprouts
3351000 49 569

Butternut
6761379 48 119

Cabbage
3441455 71 435

Carrots
6291667 45 295

Cauliflower
2001231 70 476

Celery
1311455 96 649

Celeryroot
2721333 36 543

Ceps
3551127 53 617

Chanterelles
2421455 69 796

Chard
3571538 102 333

Cherrytomatoes
4252000 125 505

Chicory
2852133 132 452

Chinesecabbage
1961600 78 478

Corn
745800 29 365

Cucumber
1761778 181 501

Endive
2861758 109 478

Fennel
3751778 118 776

Garlic
670552 134 328

Greenasparagus
3091333 222 1368

Horseradish
610762 51 271

Iceberglettuce
3482078 128 502

Jalapeno
4002667 411 1584

Kale
221941 41 276

Lamb'slettuce
3561553 96 422

Leek
2111231 77 507

Lettuce
2862025 125 550

Mushrooms
2931333 63 2343

Nettles
403800 50 138

Onions
5211455 36 545

Oystermushroom
3211260 60 1534

Pakchoi
1981778 87 531

Paprika
5571739 268 1033

Parsnips
7341127 30 199

Peperoncini
4501231 156 697

Pickles
3222286 585 1385

Portulaca
3672000 124 544

Pumpkin
4932105 73 181

Radicchio
2121778 110 625

Radish
2421778 48 564

Redcabbage
3441455 71 435

Redoakleafsalad
2862025 125 550

Romanesco
2001231 70 476

Salsify
6311194 32 211

Sauerkraut
3401778 231 1024

Savoycabbage
3951280 62 382

Seaweed
6091143 616 1027

Shallot
1461143 25 425

Spinach
3031333 35 182

Springonions
4831455 32 541

Sprouts
439800 104 208

Sugarloaf
2491778 110 483

Tomatoes
4252000 125 525

Truffle
248800 38 838

Turnipcabbage
4151538 42 426

Turnips
2211455 39 432

Vinetomatoes
4252000 125 505

Watercress
2711600 173 509

Whiteasparagus
2691333 222 1075

Whitecabbage
3441455 71 435

Wildmushrooms
2691067 50 392

Wood-earfungus
3651455 69 2469

Zucchini
2661600 56 360
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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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14
20

10
16.6

0.6

12.2%

%

Average:

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



Where 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

2750 g CO₂eq 

Budget per 

person and 

day (1.4 DFU)

How do we calculate the 

CO₂ value of our food?

Approx. macronutrients 

recommendation  

average adult per day:  

 proteins: 50g 

 fats: 66g 

 energy (incl. 

carbohydrates): 2200 kcal 

 water: 2.5 liter  

=


1 DFU



33g CO₂e

LCA



Eaternity Database
EDB

  

 

Meat and Egg LCI 
Documentation of LCI Dataset for beef, chicken, pork, trout meat 
and egg production created for the Eaternity database 

 
 

 
  

 
Date: February 2017  

 

 

 

Author:  

Raphaël Thierrin, Quantis  
 

 

 

 

 

 

 

 

On request of Eaternity 

 www.eaternity.org 
   

LAUSANNE – ZÜRICH - PARIS – MONTREAL - BOSTON  |  www.quantis-intl.com 











together
2.75 kg 

CO₂eq per 

person and 

day (1.4 

DFU)

Scope 3 life 

cycle 

assessment 

analysis.  

kg CO₂eq per 

product

Approx. macronutrients 

recommendation  

average adult per day:  

 proteins: 50g 

 fats: 66g 

 energy (incl. 

carbohydrates): 2200 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
2750 g 

CO₂eq per 

person and 

day (1.4 

DFU)

Scope 3 life 

cycle 

assessment 

analysis.  

kg CO₂eq per 

product

Approx. macronutrients 

recommendation  

average adult per day:  

 proteins: 50g 

 fats: 66g 

 energy (incl. 

carbohydrates): 2200 kcal 

 water: 2.5 liter  

=


1 DFU

85 g CO2eq / 

12% = 

710 g CO2eq

85 g 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

2000 g CO₂ 1900 g CO₂ 1800 g 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

1000 g 

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

1000 g 

Lettuce

2000 g CO₂ 250 g CO₂ 

0.3 0.8

(209/105)/(2750/3100)  

(502/2078)/(2750/3100)

This looks much better.

1000 g 

Rapeseed oil

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



Soy bean proteins

7560 g CO₂ 

0.9

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

1000 g 

soy bean proteins

Great that we have them!

Soy beans are the most efficient source of proteins on this planet.
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käse
 CO2

869

Ziegenkäse
756 g CO2

869

Schmand
806 g CO2

869

Padano
5 g CO2

869

2

(halbhart)
3 g CO2

869

Mascarpone
1'004 g CO2

869

Ziegenmilch
1049 g CO2

869

Eier (Freilandhaltung)
750 g CO2

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

Dorsch
1'912 g CO2

869

Heilbutt
1'152 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

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

Zucker (Rübe)
132 g CO2

0.8

Curry
150 g CO2

0.8
Gewürze
202 g CO2

0.8Majoran
283 g CO2

Kartoffelstärke
600 g CO2

0.8

Weissmehl
202 g CO2

0.8

Gluten
209 g CO2

0.8

Thymian
382 g CO2

Maisstärke
471 g CO2

0.8

Weizenstärke
333 g CO2

0.8

Frühkartoffeln
364 g CO2

0.8

Bohnenkraut
100 g CO2

0.8

339 g CO2

Dill
243 g CO2

Maggikraut
188 g CO2

0.8

Mayonnaise
217 g CO2

0.8

Kurkuma
188 g CO2

Kreuzkümmel
109 g CO2

Lorbeer
283 g CO2

0.8

Wasser
2 g CO2

0.8

Kokosnussmilch
556 g CO2

936

Quorn
1’142 g CO2

3551

Huhn (Schenkel)
817 g CO2

3551

Huhn (Flügel)
830 g CO2

3551

Huhn
894 g CO2

3551

3551

Schwein (Schwarte)
950 g CO2

3551

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

Kakaomasse
99 g CO2

Kakaobutter
113 g CO2

3551

Kakaopulver
92 g CO2

3551

Mandeln
250 g CO2

3551 Traubenkernöl
288 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

W
55

3551

Kokosraspeln
290 g CO2

3551

Pistazien
496 g CO2

3551

Oliven
482 g CO2

3551

Pflanzliches Öl
315 g CO2

Sesam
253 g CO2

3551Walnüsse
216 g CO2

3551Kürbiskerne
171 g CO2

3551

Rapsöl
209 g CO2

3551

Sonnenblumenöl
303 g CO2

3551

Distelöl
239 g CO2

208 g CO2
Margarine
157 g CO2

Waldpilze
392 g CO2

0.8

Steinpilze
617 g CO2

0.8

Trü
838 

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

0.8

Risottoreis
780 g CO2

0.8

Topinambur
450 g CO2

0.8

Reismehl
852 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

Gnocchi (Kartoffel)
347 g CO2

0.8

3551

3551

Nüsse
313 g CO2

3551

Vollweizengriess
199 g CO2

0.8

Seidentofu
964 g CO2

3551

Download Poster for free here: http://ayce.earth 

http://ayce.earth


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): 2200 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 1730 g 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 (ohnMineral water (non-caEau 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 Sparkling water Eau minérale (gazeus 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


