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Key points
 Food waste should be assessed as lost 

resources bound in the food – and not as kilo 
food waste – meat vs vege

 How to assess and reduce the lost resources
 Food waste utilisation can reduce the lost 

resources, but assessments do not always
include the lost resources in the food waste

 Need for better assessments of lost and gained
resources

Life cycle of food
production, sale 
and waste
management

Ref: Brancoli et al, 2017

Lost resources in 
the food waste

Gained resources in the food waste
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Why include food waste in environmental
strategies and efforts?

Food one of the major contributors to GHG emissions: 
around 25%
– Energy and non‐energy related emissions 
– Big differences in emissions between different types of food –
high emissions from animal‐based products (dairy and meat)

– Increased global (animal) food consumption because of 
increased global (average) wealth

Increasing demand (competition) for agricultural land 
and fibres/nutrients
– from use of biomass for materials, like bioplast 
– from use of biomass for biofuels, like bioethanol and biodiesel

Less GHG‐heavy food AND less food waste => less
wasted land and resources

Tilnærmet Dansker, Tons/år
(ex. Offentlig forbrug på 2 tons/år)
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An overview of an average Dane’s annual GHG 
emissions

(Chrintz, 2009)

Three ways of obtaining higher
resource efficiency

 Producing the same products in a more effective
way: reducing food waste, energy and water
consumption, etc. per consumed unit

 Producing the same products in a more 
sustainable way: reducing the environmental
impacts per consumed unit

 Producing the same ”nutritious and culinary value” 
with less resources and environmental impacts: 
reducing the amount of animal products and 
increasing the amount of vegetables, legumes, etc.
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Halberg & Dalsgaard: 
http://www.lcafood.dk/LCA/Dansk%20version/In%20Danish.htm

Life cycle perspective on food products 
from farm to fork – and waste

Greenhouse gas emissions from 1 kg 
Danish pork meat - from fodder production 

to retail shop in the UK

http://www.danishcrown.dk/page21782.aspx

3,6 kg
CO2-eqv.
per kg

Canned tuna

Salmon

Shrimp

8-20 kg CO2-eq. Per kg2-8 kg CO2-eq. per kg0-2 CO2-eq. per kg

Mackerel

Herring

Cod

=Average of food group

Butter

Tropical fruit by air plane

Fruit

BreadCereals

Rice

Beans

CO2-pyramid for food (waste)
The higher in the 
pyramid, the higher
GHG-emissions per 
kilo food
Meat vs vege
Types of meat and 
vege

Ref:
Lund & Madsen, 2008

Bigger loss from food waste
from the top of the pyramid =>

Do not assessment as kilo waste
but as resources ”bound” 

in the food

The climate impact from different food 
groups in the average Danish diet

 Meat products : 29%
 Diary products: 22%
 Fruit and vegetables: 17%
 Beverages: 15%
 Grain and bread: 7%
 Fish: 4%
 Fat: 3%
 Sugar and candies: 2%
 Eggs: 1%

Environmental impacts
supermarket food waste

Ref: Brankoli et al, 2017
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More sophisticated GHG-
contribution from food (waste)

 More local and season-based food supply!?
 Swedish greenhouse tomato: 66 MJ/kg Southern Europe: 

5.4 MJ/kg
 Apples in Sweden: Local: 3.5 MJ/kg. Central Europe: 4.8 

MJ/kg. Overseas: 8.6 MJ/kg 
 Animal-based products: production the biggest GHG 

contribution: Max 20% of energy consumption from 
transport => the AMOUNT of meat is the most important

 Organic food – some GHG reduction potential, 
but a complex picture
 Increased CO2-uptake by the soil
 Lower input (fertiliser, pesticides, fuel etc.) and lower yield
 Reduced chemical ’load’ 
 Holistic perspective necessary - not only a GHG assessment!
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Global sourcing => more difficult GHG-calculation

Expanding sugar 
cane production 
for biofuel pushes 
land for food, 
fodder and cattle 
into forest land 
=> Danish 
imported fodder 
may have a big 
climate impact

Comparing conventional and organic 
production

Fodder production Milk and meat production

14www.okoklima.dk

CALCULATING GHG IMPACT
FROM FOOD (WASTE)

Simple climate data for food (waste)
(Lund & Madsen, 2008) and (Barnett et al, 2008)

Excel data base with climate impact from 150 food
products

Background data: 
Carlsson-Kanyama: products in life cycle

perspective
From energy to climate
- Consumed energy is mainly fuel and to less extent electricity
- Conversion from energy to climate impact by using national 
conversion factors
- Addition for non-energy related GHG (Rose, 2007)

Food group Additional emissions from methan og 

nitrogen gasses

(kg CO2‐eqv per kg food)

Milk 0,7

Milk products (cheese, butter, cream, 

milk powder)

6,4

Lamb 6,4

Beef 9,0

Rice (varies according to type of 

production – wet or dry)

0,5 (dry)
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Developing database Maybe using menu plans for 
local database

REDUCING GHG CONTRIBUTION
FROM FOOD (WASTE)
FROM FOOD

22

Reducing GHG contribution
from food

• Life cycle thinking – from farm to fork – with a 
holistic perspetive on environmental aspects

• Reduce GHG‐intensive food like animal food 
products
– From animal‐based to vegetarian

– Between animal‐based products

• Reduce waste from distribution, 
manufacturing and consumption => less GHG‐
emissions wasted! 
– 20% of the food is wasted in the households! 

Changing to more ”climate friendly” 
food consumption

 Menu plan 
 Changing frequency of more GHG heavy recipes

 Recipes
 Substitution among and within food groups

 Ingredients
 Season and local

The future menu card?
Kg CO2 eqv per kg food

To day:
 Gullasch: 7,9

 2kg meat
 Beef Stroganoff: 8,2

 2 kg meat;
 0,3 kg onions

 Lasagne: 10,1
 1,5 kg meat;
 0,5 kg vegetables

 Shrimp salad: 7,3

Future (* heart friendly):
 *Gullasch: 4,3 (-46%)

 1 kg meat + 1 kg bread
 *Beef Stroganoff: 4,8 (-41%)

 1,1 kg meat
 1,1 kg onions

 *Green lasagne: 2,3 (-77%)
 2 kg vegetables

 Mussels salad: 1,8 (-75%)
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Climate and nutrition
optimisation of food for elderly
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Changes:
Less salmon
More vegetables

Ref: Lund & Madsen, 2008

Climate 
optimisation 
of minced 
meat ball:
- 90% of 
normal size
- Include10% 
potatoes => 
easier to chew

-Ensure the 
food is eaten

Climate impact reduced 12% + 
redistribution of dishes within plans

Using local, seasonal fruit and 
vegetables

Background of food waste 
=> specific strategy necessary

 1/3 => waste (33 kg)
 40% of waste = unavoidable waste (peels 

etc.) (13 kg)
 60% of waste = avoidable waste (20 kg):
 60% not processed food (12 kg) 

 25% not opened (5 kg)
 8% still valid (1,6  kg)

 40% processed food, but left overs not used (8 
kg)

CALCULATING GHG ASPECTS OF 
FOOD WASTE UTILIZATION

Life cycle of food
production, sale 
and waste
management

Ref: Brancoli et al, 2017
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Environmental aspects of food waste
management – including packaging

(Brankoli et al, 2017)

More waste for fertilizer and animal feed ….. But remember
the resources lost in the food production

SUPPLEMENTING

Four perspectives in 
(re-)design of products 

 Scenario – the imagined future 
production and consumption

 System – the elements which are
necessary for a ”food system”

 Life cycle – from cradle to grave to…
 Governance – how to organise: 

manage, involve, assess, decide etc.

(Source: Jørgensen, 2014)

Reducing GHG contribution from food (3): 
A more sustainable agriculture

34

Adding up: A substantial GHG reduction
– with system perspectives on food

35

Some policy tools to achieve
environmental goals

 Reduction of climate impact from agriculture 
integrated into the principles for the allocation of 
agricultural support

  The implementations of initiatives that promote 
healthy and climate-optimal diet and reducing 
household food waste:
 information campaigns
 cook books
 food price mechanisms

 Directed towards households, retail, the food 
industry and restaurants and canteens 36


