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Collective target: reduce food-related emissions
by 25% by 2030
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Sources: Searchingeretal. (2019), Science Based Targets Initiative (2019).



RESEARCH | RESEARCH ARTICLE

Methods and data

GHG calculator uses emission factors from two global
databases (Poore and Nemecek, Science, 2018;
Searchinger et al., Nature, 2018) to estimate GHG
emissions associated with production of food purchased.

RESEARCH

SUSTAINABILITY

Reducing food’s environmental
impacts through producers
and consumers

3. Poore™** and T. Nemecek® Assessing the efficiency of changes in land use for
mitigating climate change ittt

40 major foods. (A) Protein rich products. Grains a
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Methods and data

Total food-related carbon costs per kg of product, retail weight
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Roots and tubers |
Fruits |
Sugars and.. !
Wheat |
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Cow's milk 1
Vegetable oils ®
Eggs ®
Poultry =
Finfish
Pork mmm
Cheese ImE
Beef I
Lamb and goat IE——
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B Emissions from agricultural supply chains (kg CO2e) & Carbon opportunity costs (kg CO2e)

o
Note: Global average factors shown here. COOIfOOd

Sources: Poore and Nemecek (2018); Searchinger etal. (2018).



What's included in the annual emissions
estimates?

GHG emissions from agricultural supply chains: This includes emissions from
production of food and animal feed (enteric fermentation, manure management, soil
fertilization, rice methane, energy use on farms and for manufacturing inputs), transport
of food and animal feed, food processing, food packaging, and losses during these
supply chain stages (cradle to point of purchase).

Data source: Poore and Nemecek (2018).

Carbon opportunity costs of agricultural land use: This includes total historical
carbon losses from plants and soils on lands used to produce the sourced food.
Because carbon losses from clearing native ecosystems to expand food production
occur quickly, but food production on a cleared plot of land can continue well into the
future, this metric is annualized over a period of 33 years.

Data source: Searchinger et al. (2018).

Source: Waite et al. (2019) (Cool Food Pledge technical note). coo'fOOd



City of Copenhagen 2022 Climate Impact Report -

Overview
*Page 3-5 shows the methodology used by the Coolfood Team when producing this report.
*Page 7-8 shows Copenhagen’s total food purchases and total food related GHG emissions for2018
(baseline year) and 2022.
*Page 9 shows a breakdown in the change of the total food purchases per category. Looking at the
%-changes in purchasing in the differentfoods, we can identify some tendencies for changes in
procurementsince the baseline year. For example, purchases of ruminant meat (beef/lamb)
decreased with -36 % and pork -15 %. Purchasing of eggs went up +23 %, legumes, nuts, and
seeds +37 % and plant-based milks +79 %.
*Page 10 shows the reductionin GHG emissions per kg of food purchased.
*Page 11 shows Copenhagen’s progress against the Coolfood absolute 25 % target by 2030.
*Page 12 shows Copenhagen’s progress against the target of -25 % GHG emissions perkg of food
by 2025
*Page 13 shows the splits between the various city administrations, and the percentage GHG
reduction per kg food for each administration. It also shows how the % of beef/lamb procured
correlates to emissionlevels per kg food.
*Page 14-34 shows a breakdown of the climate impact by city administration.

Note: Due to an update to the emissionfactors in the Calculator, the 2018-21 numbers also reflect
slight changes. coolfood



Copenhagen (TOTAL): total food-related GHG
emiSSionS (2018 base"ne) Total food-related GHG emissions

Food purchases (2018) (carbon costs) (2018)
0/ —
100%= 8,103 tonnes 100%= 124,183 tonnes CO,e
A Vegetable ails ,_ Alcohol, stimulants, ~ Ruminant meats ) )
ddeg o/sugars 2% spices 3%  Legumes/nuis/seeds Fp it g Root1s£Iubers Vegetzzaﬁ)le oils Alcohal, §hmulants,
’ 1% % vegetables & v Sg%es
Grains 3%
4%
Eggs ] Beefandlamb
2%
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¥ foods
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] Plant proteins
Pork
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and coo' °°d
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (TOTAL): total food-related GHG

emissions (2022
( ) Total food-related GHG emissions

F10 gg; ur§h1a 73532022) (carbon costs) (2022)
o= o, 1fofonnes 100%= 103,333 tonnes CO,¢
le S Alcohoal, §ﬁmulants, Ruming(r:t meats Added sugars Alcohol, stmulans,
2% ? R A Fruits & vegetables 1% Vegetable oils sp?))l;es
3% Roots/tubers 2% 0
1%
Legumes/nuts/seeds
Dairy 2%
26%
Eggs £ Grains
2% 5%
Seafood
4%
Pork Poultry
2% 4%
Poul
gff/ow Pork
Seafood 6%
3%
Grains Eggs =%

) 17%
Plant-based milk subs.

1% Legumes/nuts/seeds
2%

Dairy
32%

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).
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i Other plant-based
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Copenhagen (TOTAL): total food purchases

(2018-22)
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-36.10%
-3.45%
-15.02%
+0.81%
-1.74%
+22.60%
+7.96%
+36.73%
+79.12%
+3.84%
-9.32%
-0.16%
+23.41%

+1.73%
+0.94%



Copenhagen (TOTAL): total food-related

emissions (2018-22) -
(2018-22)

Total food-related GHG emissions

140,000 Emissions perkg -17.57%
10000 [ Total food-related -16.79%
) B GHG emissions
8 100,000 .
% J Beefand lamb
8 80,000
= [] Other animal-
8 600 based foods
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(&)
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20,000 Other plant
based foods
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (TOTAL): Progress against
absolute 25% target
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Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).



Copenhagen (TOTAL): Progress against city target
of 25% reduction in GHG emissions per kg food
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[ Agricultural supply

Total food-related carbon costs
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0 [] Carbon opportunity
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Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).



Splits between city administrations

Agricultural Carbon Total Total

supply chain opportunity emissions | emissions | % change

emicsgio;Is t | costs (tCOze) (car(ltagré 60)st8) (kg ﬁoze)/ (2018-22)

2€ 2€ (0]
BUF 2018 4,159,663 89,429 2.2% 11,393 38,858 50,251 12.08
BUF 2021 4,113,366 65,507 1.6% 10,469 33,737 44,206 1075  -11.04%
BUF 2022 4,426,139 55,369 1.3% 10,672 32,902 43574 984  -1851%
SUF 2018 2,828,446 99,520 35% 11,370 42,149 53,520 18.93
SUF 2021 2,637,690 86,656 3.3% 10,344 37,934 48,278 18.30 -3.27%
SUF 2022 2,604,131 61,190 2.4% 9,337 32,434 41,771 16.04  -15.23%
SOF 2018 993,863 40,487 41% 3,878 14,710 18,588 18.70
SOF 2021 1,020,856 35467 35% 3,758 13,880 17,638 17.28 -7.62%
SOF 2022 1,018,157 29,008 2.9% 3,510 12,519 16,029 15.74  -15.82%
Others* 2018 121,073 3,739 3.1% 393 1430 1,824 15.06
Others* 2021 41477 1,483 3.6% 150 552 703 1694  +12.47%
Others* 2022 130,979 3,440 3.6% 439 1,521 1,959 14.96 -0.70%
(T:g;‘:‘rfh;gen 2018 8,103,045 233176  2.9% 27,035 07,148 124183 1533
TOTAL - o .
Copenhagen 2021 7,813,390 189,112 2.4% 24,722 86,103 110,825 1418  -7.45%
TOTAL -
2022 8,179,406 149,008 1.8% 23,958 79,375 103,333 12.63  -17.57%
Copenhagen
‘coolfood

*BIF, KFF, TMF, OKF



City of Copenhagen 2018-22 Climate Impact Report -
Breakdown by city administration

The following pages include a breakdown of the climate impact by city administration.
BUF: The Children and Youth Administration

SUF: The Health and Care Administration

SOF: The Social Services Administration

Others:

* BIF: The Employment and Integration Administration

* KFF: The Culture and Leisure Administration

« TMF: The Technical and Environmental Administration

*  @KF: The Finance Administration

2022 percentage of total emissions by administration:

BUF: 42.16%
SUF: 40.42%
SOF: 15.51%
Others: 1.89%

coolfood



Copenhagen (BUF): total food-related GHG
emiSSionS (2018 base"ne) Total food-related GHG emissions

Food purchases (2018) 100(;a_rbgg chjtfo) (201 6(53)0
100%= 4,160 tonnes 0= nnes LU.e
Vegetable oils _ Alcohol, stimulants, Ruminant meats Fruits & vegetables  /egetable oils Alcohol, stimulants,
Added sugars " /m/ﬁ' " nits & vege 00 :
O\ B o 2 X Roots/tub " e

B Beef and lamb

] Other animal-based
foods

Legumes/nuts/seeds
2%
Dairy
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1%
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Pork 4%

1%

Poultry Pouly
% oh [ Plant proteins
" Seafood Pork
Eggs 2% 3%

i Other plant-based
foods

1%

Dairy
26%

Plant-based milk — \_
subs. Legumes/nuts/seeds
1% 2%
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (BUF): total food-related GHG

emissions (2022) Total food-related GHG emissions

Food purchases (2022) (carbon costs) (2022)
100%= 4,426 tonnes 100% = 43,574 tonnes CO.e
Added sugars _ Vegetable oils _ Ruminant meats

1%
Roots/tubers
8%

1% Alcohol, stimulants, Vegetable oils Alcohol, stimulants,
spices 3% spices

1% Roots/tubers
Fruits & vegetables 1%
Dairy 5% e \

19%

3%

~

B Beef and lamb

Legumes/nuts/seeds ~

e [7] Other animal-based
—_ Poultry foods
¥ Seafood
2%

Eggs .
9% R [ Plant proteins

Seafood
5%
i Other plant-based

Poultry

6% foods
Dairy
Plantbased milk Pork 29%
subs. Legumes/nuts/seeds 3%

1% 3% o
Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and COOIfOOd
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (BUF): total food purchases

(2018-22)
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Source: Purchase data provided by member.

2021 2022

J Beefand lamb

] Other animal-
based foods

] Plant proteins

Other plant
based foods

Food type % change (2018-22)

Beef and lamb -38.09%
Dairy -4.69%
Pork -16.61%
Poultry +5.06%
Seafood +71.17%
Eggs +38.02%
Grains +11.90%
Legumes/nuts/seeds +48.09%
Plant-based mik subs. +67.56%
Fruits & vegetables +9.24%
Roots/tubers -3.95%
Added sugars +21.02%
Vegetable oils +36.24%
Alcohol, siimulants, spices +11.68%
Total +6.41%
o
coolfood



Copenhagen (BUF): total food-related emissions
(2018-22)

% change
60,000 (2018-22)

Emissions perkg -18.51%
50,000 .

Total food-related GHG emissions

O
S 40000 . .
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8 .
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S 200 based foods
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o
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0 Other plant
2018 2019 2020 2021 2022 based foods
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (BUF): Progress against city target
of 25% reduction in GHG emissions per kg food

14

12 T 4

[ Agricultural supply

Total food-related carbon costs
(kg CO.e)/kg
LG
;. a
PR
r
o
[ )
o
o
>
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2
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0 costs

2018 2019 2020 2021 2022 2023 2024 2025 target

Series1 ™ Series2
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Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).



Copenhagen (SUF): total food-related GHG

emissions (20 18 baseli HE) Total food-related GHG emissions

Food purchases (2018) (carbon costs) (2018)
100% = 2,828 tonnes 100% = 53,519 tonnes CO.e

Alcohol, stmulants, Fruits & vegetables Roots/tubers _ Vegetable oils Alcohol, stimulants,

Added sugars Vegetable oils

i 2% 1% 1% spices
29 spices )
3% 2 1% Ruminant meatsG2r$ns Legumes/nuts/seeds 2
4% ° Eggs 1%
2% Seafood
Poultry 3%
2%
Dairy
34% Pork
8%
Pork
Grains 5% _
12% Dairy
Legumes/nuts/seeds Poultry 31%
1% Eggs | Seafood 2%

2% 3%

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).
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Copenhagen (SUF): total food-related GHG

emissions (2022
( ) Total food-related GHG emissions

Food purchases (2022) (carbon costs) (2022)
0/ =
100%= 2,604 tonnes 100%= 41,771 fonnes CO4e
Added sugars Vegetable oils  Alcohol, stmulants, Ruminant meats Alcohol. simulants
o 2% spices 2% : Roots/tubers - '
3% 1% Fruits &Zz/fgetables 1% Vegetable oils sgg/:es
Legumes/nuts/seeds 2% ’
1%  Grai
o oy Jj Beefandlamb
Seafood
Dairy 4 [] Other animal-based
34% Poultry fo d
3% oas
F;g;m ] Plant proteins
i Other plant-based
Pork foods
Legumes/nuts/seeds Graﬂns <
13% Poiy -
Eggs S%%;Sc’d 2 35%

3%

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).
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Copenhagen (SUF): total food purchases

(2018-22)

3,000,000
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Source: Purchase data provided by member.

J Beefand lamb

] Other animal-
based foods

] Plant proteins

Other plant
based foods

| [
2021 2022

Beef and lamb

Dairy

Pork

Poultry

Seafood

Eggs

Grains

Legumes, nuts, seeds
Plantbased milks
Fruits and vegetables
Roots/tubers

Added sugars
Vegetable oils

Alcohol, stimulants,
spices

Total

-38.51%
-6.71%
-13.68%
-7.34%
-9.78%
+10.32%
-3.60%
+19.38%
+97.91%
-6.13%
-14.43%
-14.78%
+8.70%

-12.96%

-1.93%
‘coolfood



Copenhagen (SUF): total food-related emissions

(2018-22)
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and

Searchinger etal. (2018) (carbon opportunity costs).
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Copenhagen (SUF): Progress against city target
of 25% reduction in GHG emissions per kg food

20

[ Agricultural supply
chain emissions

Total food-related carbon costs
(kg CO.e)/kg

] Carbon opportunity

2018 2019 2020 2021 2022 2023 2024 2025 target costs

Series1 M Series2

‘coolfood

Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).



Copenhagen (SOF): total food-related GHG
emiSSiOI‘IS (2018 baseline) Total food-related GHG emissions

Food purchases (2018) (carbon costs) (2018)
100% = 994 fonnes 100% = 18,588 tonnes CO,e
Added sugars Vegeta?le 0lS o minant meats - conol, Fruits & vegetables Vegetable oils _ Alcohol, stimulants,
2% 2% 4% stimulants, 2% 2% spices
spices  Grains Legumes/nuts/seeds 20,

1% 3% Eqgs 1%
1%
Seafood J Beefandlamb
3% ‘
Poultry
4% .
Dairy ] Other animal-based
31% Pork foods
6%
] Plant proteins
_ i Other plant-based
Dairy
23% foods
Plant-based milk Grains Pork
subs. 13% Pogltry 4%
Legunqe/é’/nuis/seeds Eggs Seaofood 3%
2% 2 2%

‘coolfood

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (SOF): total food-related GHG
emissions (2022)

Food purchases (2022)

100%= 1,018 tonnes

Added sugars 2% spices

Roots/tubers
%

Plant-based milk subs.
1% Grains
Legumes/nuts/seeds 14%
2%
Eggs
2%

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
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Searchinger etal. (2018) (carbon opportunity costs).
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3%

Total food-related GHG emissions
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100% = 16,029 tonnes CO.e
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foods

[ Plant proteins

i Other plant-based
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Copenhagen (SOF): total food purchases

(2018-22)
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Source: Purchase data provided by member.

J Beefand lamb

] Other animal-
based foods

] Plant proteins

Other plant
based foods

| -
2021 2022

Food type % change (2018-22)

Beef and lamb -28.35%
Dairy +9.15%
Pork -19.62%
Poultry -4.22%
Seafood -11.61%
Eggs +29.46%
Grains +8.97%
Legumes/nuts/seeds +13.39%
Plant-based mik subs. +106.21%
Fruits & vegetables -1.41%
Roots/tubers -13.75%
Added sugars +18.60%
Vegetable oils +13.94%
Alcohoal, sfmulants, spices +16.23%
Total +2.44%
o
coolfood



Copenhagen (SOF): total food-related emissions

(2018-22) e

- Emissions perkg -15.82%

Total food-related GHG emissions
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. 16,000 |
for) ]
CS“ 14,000
O
= 1200 i Beefandlamb
9N
8 10,000
S sow [] Other animal-
8 based foods
§ 6,000
4,000 ] Plant proteins
2,000
Other plant
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (SOF): Progress against city target
of 25% reduction in GHG emissions per kg food
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£ )
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Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).



Copenhagen (Others): total food-related GHG
emiSSionS (20 18 base"ne) Total food-related GHG emissions

Food purchases (2018) 10(()%/3@‘;”8020835#]2603132) .
100% = 121 tonnes o= b 2
Vegetable oils Alcohol, stimulants, - Ruminant meats . Vegetable oils Alcohols,piss:;ulanls,
Added sugars 4% Spices 3% Fruits & \olegetables 3% %
o 1% Legumes/nuts/seeds 3%
Roots/tubers 2%
% i
Grare Il Beefandlamb
Eggs \
Seafood " [] Other animal-based
Pork 3% foods
2% Poultry
Poultry 4% _
2% o [ Plant proteins
Seafood 2
2%
Eggs

i Other plant-based
foods

3%
Dairy
20%

Plant-based milk Legumes/nuts/seeds
subs. 4%
Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and
Searchinger etal. (2018) (carbon opportunity costs).
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Copenhagen (Others): total food-related GHG

emissions (2022)

Food purchases (2022)
100% = 131 tonnes

Added sugars __Vegetable oils
3% 4% -

3%

1%

Roots/tubers
%

Pork
2%
Poultry
4%
Seafood
3%

Eggs
3%

Plantbased milk subs. ——

2% Legumes/nuts/seeds
4%

Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and

Searchinger etal. (2018) (carbon opportunity costs).
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Fruits & vegetables _\1%_\
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3%
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Copenhagen (Others): total food purchases

(2018-22)
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Source: Purchase data provided by member.

J Beefand lamb

] Other animal-
based foods

] Plant proteins

I [] Other plant

based foods

— ||
2021 2022

Food type % change (2018-22)

Beef and lamb -8.01%
Dairy +9.64%
Pork +5.23%
Poultry +59.98%
Seafood +14.58%
Eggs +22.16%
Grains +36.44%
Legumes/nuts/seeds +4.07%
Plant-based mik subs. +300.84%
Fruits & vegetables -11.64%
Roots/tubers +3.10%
Added sugars +38.10%
Vegetable oils +10.25%
Alcohal, simulants, spices +0.41%
Total +8.18%
o
coolfood



Copenhagen (Others): total food-related

emissions (2018-22) -
(2018-22)

2,500 . .
Emissions perkg -0.70%
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Source: Purchase data provided by member. Emission factors from Poore and Nemecek (2018) (agricultural supply chain) and
Searchinger etal. (2018) (carbon opportunity costs).



Copenhagen (Others): Progress against city target
of 25% reduction in GHG emissions per kg food
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Source: Emission factors from Poore and Nemecek (2018) (agricultural supplychain) and Searchinger etal. (2018) (carbon
opportunity costs).
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