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Understanding and reducing
greenhouse gas emissions from
food consumption and production

Introduction
The aim of this research is to help the
Local Enterprise Partnerships (LEPs) and
their partners in Cheshire & Warrington,
Cumbria and Greater Manchester, to
understand the causes of greenhouse
gas (GHG) emissions related to food
consumption and production, and to
provide a framework for selecting effective
and locally resonant mitigation options.
This summary provides an insight into
the methodology that was used to
develop this decision making framework
for mitigation actions. It does not include
information specific to the individual LEP
areas. Full reports for each of the three
LEP areas participating in this work are
also available on the ESTA website.
(www.enworks.com/ESTA-project-outcomes)
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Context and Background
Every year the UK population of 63 million
people consumes around 34 million tonnes
of food and drink, with an additional 9.3
million tonnes purchased but wasted.
Around 53% of this food is grown in the UK,
28% comes from the European Union (EU),
and 19% from the rest of the world.

In order to limit global temperature
increase to less than 2°c by 2050
GHG emissions must be reduced by
40-70% compared to 2010 levels,
and drop to near zero by 2100
(IPCC 2014).

Emissions from food are responsible for
between 20-30% of all anthropogenic GHGs
and the research for this report shows that
consumption of food by the UK population
is responsible for emissions of 150 million
tonnes CO2e every year.
In order to meet global and national targets
for emissions reductions, there is much work
to be done at all levels. The LEPs and their
partners are uniquely positioned to be able
to catalyse relevant action at a scale large
enough to have significant impact.

‘Consumption
of food by the
UK population is
responsible for
emissions of
150 million
tonnes CO2e
every year.’
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The ‘Foodprinting’ Approach
Food sustainability is a complex topic and the subject
of much debate, which generates multiple perceptions
of what sustainable food is, or ought to be.

This series of reports were
commissioned in order to focus
on environmental impacts, and
specifically on GHG emissions.
The intention is that they provide
insight into this topic that can be
used by the LEPs and their partners
to develop a balanced view on the
action that needs to be taken, in the
light of full consideration of all the
issues. The approach used attempts
to generate some clarity by applying
three disciplines:
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‘Numbers, not adjectives’
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Simplicity
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Practicality
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‘Numbers, not adjectives’
In his book ‘Sustainable Energy Without the
Hot Air’ David MacKay (2008) promotes
‘numbers, not adjectives’ as a means of
evaluating and comparing different solutions
to reducing GHG emissions from the energy
sector. If you can show numerically that
something counts then, regardless of how
attractive a proposition sounds, you know it’s
probably a good idea. The same principle can
be applied to food system analyses using Life
Cycle Analysis, which takes published data on
the GHG impacts of all the different activities
along the food supply chain and uses these to
estimate overall emissions.

‘These reports
concentrate
specifically on
GHG emissions
related to the
food system.’
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The ‘Foodprinting’ Approach
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Simplicity
The food system embraces a wide range of
issues concerning not just the environmental
impact of GHG emissions but also:
Water 		
Energy and land use 		
Habitat loss and biodiversity
Soils 			
Local and regional economies
Working conditions
Landscape aesthetics
Animal welfare 			
Food poverty
Public health
Food culture and knowledge
Transportation
However, the threat of climate change,
cuts across all of these aspects as the most
pressing issue of our time. These reports
narrow the focus of these broader sustainable
food discussions to concentrate specifically
on GHG emissions related to the food system,
and to provide an evidence-base and targeted
recommendations for making reductions.
One of the key tools in this approach is to
identify ‘hotspots’ in the food system – these
are stages, processes, or factors in the food
system that influence large portions of its
overall impact. These hotspots make good and
simple places to start when thinking of where
to focus effort.
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Practicality
As with any ‘big issue’ there is an attraction to
idealistic ‘if only’ solutions where, for example,
people aren’t obese anymore and food is
sustainable because everyone eats a gourmet
artisanal diet and works on the allotment
at weekends. The problem is, even if the
case stacked up numerically, it would never
actually happen as the world is too messy and
imperfect. The practicality of any proposed
solution or intervention is therefore evaluated
and, if it isn’t likely to work, then it doesn’t
count. This is done by considering whether the
idea has ‘resonance’ locally and are there any
‘champions’ for the idea. Without these factors,
the best solution in the world is actually worth
very little.

‘The practicality
of any proposed
solution or
intervention is
therefore evaluated
and if it isn’t likely
to work, then it
doesn’t count.’

The ‘Foodprinting’ Approach

‘FoodPrinting’ – Life Cycle Analysis
– from field to fork
There is no single approach to measuring GHG
emissions from the food lifecycle and often different
studies have produced significantly divergent results.
In order to try to understand this array of mismatching
information, the FoodPrint model was created to place
data looking at different food types and different
lifecycle stages from field to fork side-by-side in a
single framework. Bringing the data together in this
way allows for a high-level overview of the hotspots
in the supply chain to show where major emissions
are occurring, and what categories of food they are
associated with.

‘There is
no single
approach to
measuring
GHG emissions
from the food
lifecycle.’

Figure 1: FoodPrint calculator inputs and outputs

INPUTS

outputs

Dietary choice
% food waste
% renewables
Waste disposal
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FoodPrint
Calculator

GHG FoodPrint
Water FoodPrint
Land FoodPrint

Consumption-Based FoodPrint

National Defra figures
The FoodPrinting model is a consumption-based
lifecycle approach to analysing the environmental
impacts of the food system. This means that the
starting point is the quantity and type of food that is
consumed (or wasted) by end users in a given study
population. This could be a household, restaurant or
canteen, town, city, region or country.
Taking this consumption input data the model then
uses ‘conversion factors’ to turn the amount of
different foods consumed into an estimate of the
environmental impacts along the entire supply chain to
the point of consumption and waste disposal, including
any food not eaten due to wastage at any level.
The advantage of this bottom-up approach is
that it allows identification of specific hotspots in
both dietary profile and supply chain that may be
responsible for disproportionately high emissions.
Taking a consumption-based approach allows the
linking of impacts to the choices made by end
consumers, where there may be considerable scope
for change.
Defra’s Family Food Survey (2012)1 provides UK
average estimates of food and drink purchased both
for household consumption and outside of the home.
The FoodPrint model uses the data set presenting
kilogramme (kg) quantities of food purchased per
person per week, which is further broken down into
a large number of detailed food categories. Food
purchases are also split by income deciles, showing
how purchases of different food groups differ
according to socio-economic indicators.

1
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Local social profile – (some
differences – but not material)
To adjust these figures to local conditions a number of
localised factors that could make a difference to the
overall FoodPrint compared to the national average
were considered. These were:
Dietary balance, based on the socio-economic profile
of the population.
Food waste, how much is wasted, and how it is
dealt with.
Sources of domestic energy supply (proportion that
is renewable).
The availability of sufficient and reliable local data
for these factors was also taken into account. The
analysis found either insufficient evidence of impact
or insufficient available data at LEP level for any factor
except socio-economic variation. Overall the research
suggests that, at a LEP level, there are unlikely to be
significant differences in food consumption patterns
compared to national average, a finding borne out by
analysis of socio-economic variance.

Defra 2012 – The Family Food Survey asks 6,000 households every year to keep detailed records of quantities and expenditure for purchased food
and drink both within the household and when eating out. Family Food uses a hierarchical coding scheme of approximately 500 different food
codes. These have been condensed into 17 food categories useful for assessing consumption choices and related environmental impacts. For ease of
interpretation these are further condensed into 10 categories in some graphs and tables in the report.

Production-Based FoodPrint
Emissions associated with food production
were calculated using detailed data on
agricultural activities at local authority
level produced by Defra. This data includes
figures for land area of different crop
types, and number of livestock. These were
used to produce GHG emissions figures
by converting land areas and number of
livestock into tonnage of harvested crops,
meat, eggs and milk using Defra average
yield figures for the UK, followed by
applying GHG conversion factors from the
literature review.

‘Total emissions
associated with
food consumed
by the UK
population add
up to 150 million
tonnes of CO2e.’
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Lifecycle GHG impacts of Food Consumption
It is calculated that total emissions associated with food
consumed by the UK population add up to 150 million
tonnes of CO2e, broken down as follows:
Figure 2: Lifecycle greenhouse gas impacts of food consumption
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11%11%

Primary production:
42% (63mt CO2e)

Processing and manufacturing:
11% (16.5mt CO2e)

The most significant single portion of total food
system emissions arises from farming, grazing and
fisheries. This is also the lifecycle stage with the
biggest impact on land and water use.
In the UK, production emissions are dominated by
nitrous oxide (51% of total CO2e), followed by methane
emissions (38%), with only 11% made up of CO2 from
energy for fuel and heating.
Livestock for meat and dairy make up a significant
proportion of primary production GHG emissions, both
through the production of crops for animal feedstock
and through direct methane emissions from animals.
Additional indirect emissions from land cover change
are estimated at as much as 100m tonnes CO2e.

Primary processing involves cleaning, sorting, milling
and packing. Secondary processing includes cooking,
drying, smoking and fermentation.
Processing emissions are increased for prepared foods
such as ready meals or pre-cooked vegetables, but
industrial processing can be more energy efficient
than household processing due to scale and costefficiency drivers.

Lifecycle GHG impacts of Food Consumption

Packaging:
5% (7.5mt CO2e)

Retail (including driving to shops):
8% (12mt CO2e)

Packaging is used at all stages in the food supply
chain in order to protect products and extend
transportation and shelf life – 30% of packaging
waste occurs prior to the consumer stage.
GHG impact of packaging is a function of quantity
of packaging used, materials used in packaging,
and whether packaging is recycled or reused.

Retail GHG impacts are dominated by refrigeration,
with energy for refrigerated display cabinets
accounting for 40% of retail emissions, and
refrigerant leakage accounting for a further 43%.

Transport:
7% (10.5mt CO2)
Food transport GHG impacts differ considerably
depending on mode of transport. The same amount
of fuel can transport 5kg of food 43km by air, 740km
by truck, 2,400km by rail and 3,800km by ship.
46% of transport emissions are related to UK road
transport, 20% to overseas road transport, 19% to sea
and 15% to air transport.
Air freight has the highest impact of any commercial
food transport mode, accounting for around 1% of
food tonne kilometres but 15% of food transport
CO2 emissions.
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Impacts vary depending on store type:
refrigeration makes up 25-30% of energy
consumption for hypermarkets but over 60%
for convenience store formats.
Other impacts include heating, ventilation and air
conditioning, lighting and plastic bags.
The average distance driven per car driver per year
for food shopping is 168 miles, accounting for 1% of
total food system GHG emissions.

Home energy use:
21% (31.5mt CO2e)
Calculations for this report show that refrigeration
(including both chilling and freezing) in the home
accounts for 11% of food GHG emissions, while
cooking accounts for 10%.
Cooking is split between gas and electric:
36% of domestic ovens and 55% of hobs are gas.
In 2009, hobs accounted for 8TWh of energy use,
ovens for 6.5TWh, electric kettles for 4.3TWh and
microwave ovens for 2.4TWh.

Lifecycle GHG impacts of Food Consumption

Hospitality and food sector
cooking and refrigeration:
4% (6mt CO2e)
Around 40% of energy use in the catering sector is
attributable to cooking and refrigeration.
This analysis does not include emissions from other
kinds of energy use in the catering sector, which would
raise the contribution of this sector substantially.
For example, space heating is responsible for 17% of
energy use, water heating for 16%, and lighting for 10%.
60% of energy use is electricity, with oil and natural
gas providing the remainder.

Landfill food waste disposal:
2% (3mt CO2e)
Food waste sent to landfill from household and
catering emits methane, a highly potent GHG.
Currently around 90% of food waste goes to the
sewer or landfill.

The most
significant portion
of food system
emissions comes
from primary
production – 42%
(63mtCO2e)
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Cross-Cutting Factors
Looking at lifecycle stages helps to understand the breadth of processes and
actors involved in food system GHG emissions, but is only part of the analytical
toolkit available. A number of important factors in GHG emissions from the
food system span multiple life cycle stages. Being able to home in on these
cross-cutting issues – refrigeration, energy use, food waste and dietary choice –
opens up new pathways for mitigation that might be missed from looking just at
lifecycle stages.

Refrigeration

Energy use

The UK food supply chain is highly dependent on
refrigeration. From the point of harvest onwards,
refrigeration is used during food transportation,
manufacturing, and retail, as well as in domestic and
catering contexts.
Refrigeration GHG emissions come from both energy
use and the leakage of refrigerants gases, which can
have global warming potentials thousands of times
greater than CO2.
Leakage in refrigeration systems can commonly be as
high as 10-30%, but could be reduced to between 1
and 5%.
It is estimated that refrigeration is responsible for as
much as 3-3.5% of the UK’s total GHG emissions.
Exact data on the total contribution of refrigeration
is uncertain but likely to be between 15-20% of food
system GHG emissions.

Energy use in the form of transportation fuel,
electricity and gas for processing and cooking, and
electricity for refrigeration is a major cross-cutting
factor in food system GHG emissions.
The food system is responsible for 18.75 GJ
(gigajoules) (5.2MWh) of energy use per person per
year in the UK, or 1.2 billion GJ (333 million MWh) for
the whole country. This is between 10-20% of total UK
energy use.
Agriculture and fisheries are responsible for around
25% of energy use, with processing, distribution, retail,
preparation and cooking taking up a larger share.
It is calculated that as much as 46% of food system GHG
emissions may be associated with the use of electricity
and gas and 10% associated with vehicle fuel.

‘As much as
46% of food system
GHG emissions may
be associated with
the use of electricity
and gas and 10%
associated with
vehicle fuel.’
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Cross-Cutting Factors

Consumer waste
Up to one third of food produced globally is never
eaten, leading to significant GHG emissions and
resource use occurring for no nutritional benefit –
recycling this waste through composting or anaerobic
digestion only makes a small contribution to reducing
this impact.
Food waste occurs at all stages in the supply chain,
from primary production to manufacturing, retail and
household level.
In the post-production supply chain, the smallest
component of total waste (3%) is within distribution
and retail. 32% of post-production waste occurs
during processing and manufacturing, while around
65% occurs at consumer stage.
Of this, households produce around 7 million tonnes
of food waste every year, while hospitality and food
service produce an additional 0.9 million tonnes.
The FoodPrint calculations show that avoidable food
waste from households and catering is responsible for
14% of food-related GHG emissions.

‘32% of post–
production waste
occurs during
processing and
manufacturing,
while around
65% occurs at
consumer stage.’

‘Households
produce around
7 million tonnes of
food waste every
year, hospitality
and food service
produce an
additional 0.9
million tonnes.’
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Cross Cutting Factors

Figure 3: Sources of food waste post primary production
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Cross Cutting Factors

Dietary choice

Land cover change

In the UK we each consume, on average, around
540kg of food and drink every year, with significant
variation in individual diets.

The figures in this report do not include GHG
emissions from land cover change. However,
deforestation, forest degradation and peat land
degradation driven by agriculture are major global
sources of GHG emissions, estimated to account for
some 12% of total anthropogenic GHG emissions.
Three quarters of land cover change is attributable
to agriculture. Although the science is still relatively
uncertain, some studies suggest that including land
cover change could increase the total contribution
of the food system from 20% to 30% of global
anthropogenic greenhouse gas emissions. UK food
consumption may be responsible for up to 100mt
CO2e from land cover change.

Because different foods have very different emissions
profiles, dietary choice has a huge impact on overall
GHG impacts.
The choices made by individual consumers are the
engine driving food system emissions – changing
demand changes the whole system.
The FoodPrint tool has been used to show the
contribution of different food groups to GHG
emissions, compared to the percentage of diet
they constitute both by weight and by calorific
contribution. (see Figure 4).
Kilograms and calorific value are crude measures
of nutritional adequacy, but are included in this
comparison in order to demonstrate that a calorie of
one type of food may have very different GHG impacts
to another type.
Other research has investigated the links between
healthy and sustainable diet. There is not always a
direct correlation – high sugar products have a low
GHG footprint but poor health outcomes for example.
Overall, meat products and ready meals have a
disproportionately high GHG impact compared to
their nutritional benefits. Diets with high levels of
meat consumption have an emissions footprint
almost 2.5 times higher than vegan diets. A low meat
diet reduces emissions by a third compared to a high
meat diet.
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‘Diets with
high levels of meat
consumption have an
emissions footprint
almost 2.5 times higher
than vegan diets.
A low meat diet
reduces emissions by
a third compared to
a high meat diet.’

What this tells us?

Some things count a lot more
than others

Some things aren’t as we
might expect

These ways of breaking down the food system into
its component pieces show just how many different
factors are at play in contributing to overall foodrelated GHG emissions. But it also shows that some
factors have a bigger impact than others:

These figures provide an opportunity to interrogate
proposed and existing mitigations of GHG emissions
to examine their potential. Sometimes the results
are surprising:

Primary production (42%) and household energy
use (21%) are the life cycle stages responsible for the
biggest individual contributions to emissions. Other
stages are relatively much smaller.
Land cover change is a hidden cause of food-related
GHG emissions, responsible for additional emissions
equating to as much as another two thirds of direct
emissions.
Refrigeration, energy use, food waste and dietary
choice are all responsible for significant emissions
across the life cycle. Emissions from refrigeration,
for example, are likely to be larger than those from
packaging and transportation put together.

‘Minor changes
such as adopting
a meat-free day
could reduce
emissions by as
much as 4%.’
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Although excessive packaging is seen as a major issue,
total packaging emissions are a relatively small part of
the total, and packaging is often important to protect
food and prevent wastage. This does not mean that
excess packaging should not be minimised, of course,
but simply that the potential gains in this area might
be smaller than if efforts were concentrated on other
parts of the supply chain.
Transport is another example. Sourcing food locally
does offer considerable benefits to the local economy
and communities but in fact has very little impact on
overall GHG emissions in its own right. This is partly
because food transport is a relatively small contributor
to the total, but also because local modes of transport,
like small vans and trucks, are much less efficient than
long-distance transportation like articulated lorries and
container shipping.
Organic agriculture minimises the use of artificial
inputs, which are energy intensive to produce. It
also reduces nitrous oxide emissions associated
with fertiliser applications. However, inputs are only
part of the picture, and overall emissions per kg of
organic produce are sometimes the same or higher
than for conventional produce. Emissions from
organic livestock can also be higher due to longer
animal lifespan and lower feed conversion efficiency.
Overall, there is significant variation within the broad
categories of ‘conventional’ and ‘organic’ and there
is currently no expert consensus that conversion to
organic agriculture would offer net benefit in terms
of reduced GHG emissions on a global scale.
There are good reasons for adopting many different
interventions into the food system – for example,
adopting organic methods in order to increase
on-farm biodiversity, protect soils, enhance animal
welfare and reduce the pollution of local watercourses.
But not all interventions make a significant
contribution to reducing GHG emissions. Clarity is
needed on why certain actions are chosen and what
the aims and achievements of these actions might be.

Making a difference

Seasonal UK produce
Food transport emissions are an important
consideration, but where we source our food from
is just one factor within a complex system making
up GHG impacts of products. A recent study found
that total emissions from UK tomatoes were on
average 3-5 times higher per kg than for tomatoes
imported from Spain because, although there
are additional transport emissions for Spanish
imports, these are more than offset by the energy
embodied in the construction of UK glasshouses
and the energy used to heat them. The same study
also found that emissions from transporting lamb
from New Zealand were offset by lower emissions
in the production stage of NZ compared to UK
lamb.
There are many contours to the debate about
where we should get our food from – how efficient
is the production of lamb in different climates, how
long are European apples kept in energy-intensive
cold storage, are UK tomatoes produced in
glasshouses using waste heat from power stations?
Further questions bring in not just GHG emissions
but also, for example, other environmental impacts
such as the high levels of pesticide and water use
in Spanish tomato production. These complexities
tell us that there are no hard and fast rules – local
or UK produce is not going to be better in every
case. But as a general guide, it remains true that
seasonal UK produce is likely to result in overall
net GHG benefit. Secondly, it is shown without
doubt that airfreight has the largest emissions per
tonne-km of all food transport types: transporting
food by air should be avoided wherever possible,
and reduced over time.

Making a difference
These reports are aimed at LEPs and their partners.
It is easy to think that, because the bulk of food
consumed in many LEP areas is not produced in the
same catchment, there is little leverage available to
reduce food system GHGs. In fact, when retail, travel
to shops, cooking, refrigeration and waste disposal
are all taken into account, as much as 35% of scope
1 and 2 emissions (those occurring as a direct result
of activities in the region, rather than ‘embodied’ in
products brought into the region) are likely to occur
very close to home. 14% of emissions are caused
by avoidable waste at consumer and catering level.
Dietary choice by consumers is another factor highly
amenable to local influence, and a major driver of
emissions throughout the supply chain: for example,
minor changes such as adopting a meat-free day could
reduce emissions by as much as 4%.
So, there is a real opportunity for LEPs and their
partners to make a difference.

Basic principles
Turning the potential for change into reality requires
a disciplined approach. It is essential that the actions
chosen will actually make a material difference, and
they also need to make practical sense locally – that is
to say that they have a chance of being put into action.
These principles can be called, respectively:
Materiality – The extent to which an action or
intervention would count if it were implemented; and,
Resonance – The extent to which the action or
intervention reflects the interests and concerns of
the people and businesses who will be involved in
taking action.
Following this process the range of options that are
available is identified, and their potential impacts
evaluated. These steps are set out in more detail in
Figure 5. An evaluation matrix is then set out, based
on Materiality and Resonance, which can be used
for weighing up local decisions about how to act to
reduce GHG emissions in the food system.
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Making a difference

A menu of options

Mitigation measures

The menu of GHG-cutting options is based on the
most significant hotspots identified. Each hotspot
will have multiple points of intervention with varying
degrees of impact in reducing emissions from the
total. Where possible, numbers will be provided to
quantify the potential of mitigation measures. Some
measures are more technical – like improving the
timing and dosage of fertiliser applications on farms
– while others require greater degrees of behavioural
change – like changing the amount of meat we eat.
Three themes emerge from this process:

Based on an assessment of the hotspots and
cross-cutting factors that account for the highest
proportions of GHG emissions, and that also have
considerable potential for emissions reductions, the
potential mitigations that are explored for each LEP
area cover the following five areas:

11 There are no silver bullets:
There are some areas where more impact can
be realised than others, but achieving the scale of
change necessary will require action on many fronts.
		
2 Look for the synergies:
Creating change is always difficult, but there
are areas where actions to reduce GHG can
also help cut costs for farmers or manufacturers,
for example, or improve the health of citizens.
These are good starting points.
		
3 All change is behavioural:
Even the most technical sounding interventions
require buy-in and support from those who will
implement them. Consider the local conditions
and the interests of stakeholders in order to turn
hypothetical improvements into real actions.
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Cutting food waste
Reducing consumption of animal proteins
Decarbonising the energy supply
Interventions in UK agriculture
Addressing land cover change

Making a difference

Figure 5: Options Appraisal

Step 1: Options generation
Practical options

GHG hotspots (Materiality)

Generate a long-list of
practical actions and
solutions that coincide
with GHG hotspots and
with local conditions.

Consider:
1

Generic hotspots, such as food waste, diet – things that
we know in general have a significant impact on emissions.

2

Specific hotspots – things we know about the region’s
food system that have a more significant than usual
impact on emissions.

A good way in to this is to
consider the generic options
covered in this report, and
to consider for each:

Local conditions (Resonance)
Consider:
1

Industry – what sorts of businesses operate locally,
what types of action are they likely to be interested in?

2

Pubic sector – what sort of leverage does the public
sector have locally, e.g. is there scope to change public
procurement policy.

3

Population profile – are there local cultural or economic
characteristics of the population that might influence
the uptake of one initiative over another?

1

Does the hotspot apply
more/less locally than
it would nationally?

2

How might you imagine
the action translating
into action in your
region? Who could you
imagine wanting to do
something about it?

Step 2: Options evaluation
Materiality

Best

High

OK

Good

Mod

Poor

OK

Low

Worst

Poor

Good

How much difference could it make?
Consider what proportion of the food system’s
emissions could be influenced by this action:

Good

1 How big is the hotspot that the action addresses?
2 How much could it be reduced by this action?
3 How likely is it to work?

Low

Resonance
How likely is it to work?
Consider:
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1

Are there businesses or other
organisations who would take this up?

2

Does it reflect local issues?

3

Is there any interest already?

Mod

High

About ESTA
The Environmental Sustainability Technical Assistance
(ESTA) project is funded by the Environment Agency
(EA) and ERDF to support the five North West LEP
areas to embed environmental sustainability into their
economic development priorities and work streams.
It runs from April 2012 to December 2014.
For more information visit
www.enworks.com/ESTA-intro

About Eco3

About 3Keel

Eco3 is an independent, sustainability, resource
efficiency and carbon management consultancy.
Eco3 deliver a range of services to clients across the
world, specialising in assessments and improvement
strategies that deliver both environmental and
financial benefits. Their clients range from FTSE100
companies and large public sector organisations to
small SMEs and Universities. Over the past 15 years
they have worked in sectors ranging form food and
agriculture to electronics and FMCG.

3Keel is a consultancy specialising in the sustainability
and long-term resilience of agriculture, forestry and
food supply chains. They work with companies,
NGOs, government and communities to understand
complex systems and design and implement
creative, pragmatic and effective responses. 3Keel’s
approach is founded on exceptional research and
analysis skills, and extensive practical experience.

For more information contact
Leigh Holloway Director
Eco3 Design Ltd
Tel: 01530 563330
Mobile: 07876 701374
Email: leigh@eco3.co.uk
www.eco3.co.uk
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For more information contact
Tom Curtis Partner
3Keel LLP
Tel: 01865 236500
Mobile: 07771 697879
Email: tom.curtis@3keel.com
www.3keel.com

This briefing note has been produced from
research undertaken for the ESTA project.
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