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RESEARCH QUESTIONS

This study set out to explore the following questions:

• What are the non-market and socio-environmental benefits of 
reduced food waste along the food/waste cycle for Bristol? 

• What reductions in energy and other resource usage in food 
production/transport and waste disposal might be gained from 
reducing food waste by 10%, 20%, 50%, 100%?
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• We have used non-market unit values to evaluate and compare the 
relative weight of different environmental impacts from food waste.

• Non-market values try to express the social cost of environmental 
pollutants, for example; the loss in human health, ecosystem services 
and quality of buildings and materials that is caused by pollution. 

• Our figures do not include market values, for example; the relative 
costs for waste processing methods.

• For clarity the values are presented are the central reference figures, 
but levels of uncertainty apply at each stage of the calculations, and 
more detail is given on the ranges for each value in our findings paper.

SOME NOTES ON OUR VALUATIONS
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METHODOLOGY

• Estimated the environmental impacts of food production & retail using Life 
Cycle Assessment study by Tonini (2018)

RESOURCE COMPONENTS OF FOOD

• Mapping quantities of waste using data from Bristol Waste Company

• Proportions of avoidable and non-avoidable food waste from 2019 Bristol 
Waste Composition Report and WRAP (2018)

BRISTOL HOUSEHOLD FOOD WASTE

• We mapped how waste is disposed of and how it is collected and managed in 
Bristol using information from stakeholders

WASTE DISPOSAL & MANAGEMENT

• We estimated the environmental/ social impacts of waste and waste 
management using Slorach (2019) and WRAP (2011)

• We estimated the value of these impacts by monetising these results using 
published evidence on the societal cost of environmental impacts

NON-MARKET IMPACTS OF WASTE MANAGEMENT

Image: mapping how household food waste is disposed of in Bristol
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KEY FINDINGS

Image: mapping how household food waste is disposed of in Bristol
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48,000 TONNES OF FOOD ARE

WASTED IN BRISTOL EACH YEAR

72% or 34,500 tonnes 
of wasted food could have been eaten.  Around 28% is 
classified as unavoidable waste, such as tea bags, bones, etc.

This is equivalent to 3.31 kilos a week 
edible food wasted per Bristol household

48,000t

6Figures are rounded for year ending March 2019

About 11,000 tonnes of 

food are poured down the 
drain every year 



WHERE DOES BRISTOL’S FOOD WASTE GO?
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DISPOSAL METHOD AFFECTS COMPOSITION
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BRISTOL AND THE NATIONAL PICTURE

6.6 Million tonnes of food is wasted by UK 

households each year

70%  or 4.5 Million tonnes 
could have been eaten

3.4 kg avoidable food wasted by UK households per 

week – Bristol wastes 3% less than the UK on average

20% of all wasted food is recycled in the UK –

Bristol recycles much more of its avoidable food waste.
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BRISTOL HOUSEHOLDS THROW OUT AROUND £40 PER

MONTH WORTH OF FOOD

• We estimate that Bristol households are throwing 

away around £40 per month worth of edible food.

• This is equivalent to £490 per year.

• Nationally, households waste around £500 per 

year worth of edible food.

• For a family, the average is around £730 per year.

• Each household spends around £60 on food on 

average per week.
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SECTION 1: THE IMPACT OF FOOD WASTE
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THE IMPACT OF FOOD WASTE ON THE ENVIRONMENT –
WHAT GOES INTO EVERY TONNE OF FOOD

1 tonne 
of wasted food

Acidification, Ecotoxicity, and Fossil Resource Depletion are also known impacts, but unit values not available for these.
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THE ANNUAL IMPACT OF BRISTOL’S FOOD WASTE ON THE

ENVIRONMENT: RESOURCES PRE-LOADED INTO FOOD

Global Warming: equivalent to 110,000 tonnes of CO2

Photochemical Ozone Formation: 300 tonnes of NMVOCS

Particulate matter: equivalent to 100 tonnes of PM2.5

Marine Eutrophication: equivalent to 600 tonnes (N) 

Freshwater Eutrophication: equivalent to 20 tonnes (P)

Human Toxicity: equivalent to 2 cases of cancer

Water Use: 41 million M3 water

Image: relative weight of impacts in terms of value of impact (unit value x quantity of pollutant)
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THE IMPACT OF FOOD WASTE ON THE ENVIRONMENT –
THE EFFECT OF WASTE DISPOSAL

1 tonne 
of wasted food

Baseline is no waste disposal.
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Negative figures (in green) relate to potential savings from reduced environmental impacts. Positive figures (in red) indicate increased costs.  



THE ANNUAL IMPACT OF BRISTOL’S FOOD WASTE ON

THE ENVIRONMENT: EFFECTS OF WASTE DISPOSAL

Less Global Warming Potential: -700 tonnes CO2 equiv 

More VOCs: 18 tonnes NMVOCs

More Particulate matter: 17 tonnes PM10 equiv

More Marine Eutrophication: 12 tonnes N equiv

Less Freshwater Eutrophication: -0.12 tonnes P equiv

Less Human Toxicity: -300 t 1,4-DB equiv

Less Water Use: -6 million tonnes water

Less Primary Energy Demand: -45,000 Gj

Image: relative weight of effect in terms of value of impact or benefit (unit value x quantity of pollutant)
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HOW DO DIFFERENT METHODS OF DISPOSAL COMPARE

PER TONNE OF WASTE?
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16Negative numbers indicate cost savings, here due to energy generation from wasted food, displacement of grid energy, and reductions in mineral fertilisers



SECTION 2: THE IMPACT OF BETTER RECYCLING
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TWO SCENARIOS FOR REDUCTION IN FOOD WASTE:

1. More recycling: 
i.e. moving food out of residual 
(black bins) and into recycling

Examples of change based on 20% change in behaviour, based on targets outlined in UK government’s Cortauld Commitment for 2025

2. Reduction at source: 
i.e. change in behaviour so that 
food purchasing matches food 
consumption
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S1:  WHAT IF WE REDUCED THE AMOUNT OF

FOOD GOING INTO BLACK BINS BY 20%?

3,888 tonnes more food waste going into caddies for 

recycling instead of black bin

113 tonnes less CO2 equivalent related to 

electricity generation by Anaerobic Digestion

9% more green energy

451,000 less M3 water 

But… more PM10 and N
There may be an increase of 3 tonnes more PM10 and 2 tonnes 
more N-equiv because more material is processed by AD

Total quantity of waste 
remains the same, but 
nearly 4,000 t more is 
recycled via caddies
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S2:  WHAT IF WE REDUCED THE AMOUNT

OF FOOD WE BUY AND WASTE BY 20%?

10,000 tonnes less food waste, because every aspect of 
wasted food is affected

20% reduction in all environmental impacts:

• 15,000 tonnes less CO2

• 86 tonnes less Nitrogen (marine eutrophication)

• 4.5 million M3 less water use

But… £230,000 less green energy 
The loss of benefits from energy generation is outweighed by much 
larger reduction in the resource burden of food

Total quantity of all food 
waste reduces by 20%, but 
the ratio of recycling to 
residual stays the same
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SO…IS IT BETTER TO RECYCLE OR REDUCE WASTE?

S1: More recycling of 1 tonne of food S2: Reduction of 1 tonne of food
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This is the net value of changes relating to the method of disposal of food waste only (not total burden)
21Negative figures (in green) relate to potential savings from reduced environmental impacts. Positive figures (in red) indicate increased costs.  



REDUCING THE BURDEN OF FOOD WE BUY OUTWEIGHS

THE IMPACT OF RECYCLING FOOD WASTE
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This is the net value of changes including disposal and the total burden of food production compared.
NB the value of primary energy demand (PED) burden of food production not known so this element is incomplete 22



PREVENTING FOOD WASTE IS 3X MORE EFFECTIVE

THAN RECYCLING FOR REDUCING WATER USE

KEY: AD – ANAEROBIC DIGESTION EFW – ENERGY FROM WASTE FUNCTIONAL UNIT: 1 TONNE OF FOOD WASTE
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PREVENTING FOOD WASTE IS 60X MORE EFFECTIVE

THAN RECYCLING FOR REDUCING CARBON EMISSIONS

KEY: AD – ANAEROBIC DIGESTION EFW – ENERGY FROM WASTE NEGATIVE VALUES INDICATE A DECREASE IN GWP POTENTIAL. FUNCTIONAL UNIT: 1 TONNE OF FOOD WASTE
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ONLY PREVENTION OF WASTE REDUCES THE IMPACT

ON THE MARINE ENVIRONMENT

KEY: AD – ANAEROBIC DIGESTION EFW – ENERGY FROM WASTE NEGATIVE VALUES INDICATE A DECREASE IN MARINE EUTROPHICATION. FUNCTIONAL UNIT: 1 TONNE OF FOOD WASTE
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THE EXCEPTION: AIR POLLUTION MAY NOT FOLLOW

THE NORMAL WASTE HIERARCHY

KEY: AD – ANAEROBIC DIGESTION EFW – ENERGY FROM WASTE NEGATIVE VALUES INDICATE A DECREASE IN PARTICULATE MATTER. FUNCTIONAL UNIT: 1 TONNE OF FOOD WASTE
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SUMMARY: REINFORCING THE WASTE HIERARCHY

Our calculations reinforce the principal that 
it is always better to reduce consumption at 
source.

However, 30% of wasted food is not edible, 
and this should be disposed of in the most 
efficient way possible.

Compared to Incineration or Landfill, 
Anaerobic Digestion has the most positive 
outcomes, although some methods can 
increase particulate matter pollution.

Therefore it is still valuable to move any 
unavoidable food waste from residual (black 
bins) to recycling, as this has many significant 
environmental benefits for the city.
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