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This presentation

How food contributes to GHG emissions

Focus on livestock

The health / climate change relationship
Impact of climate change on food system
Reducing food GHGs: technology & behaviour
What's tne food industry doing?

What's the policy framework?

Observations / conclusions

A bit about the FCRN



Defining terms

« GHGs = greenhouse gas emissions
* CO, the main GHG but...

o ...others also important especially for food
— Methane: 23x more potent than CO,
— Nitrous oxide: 296x more potent than CO,

— Refrigerant gases: thousands of times more
potent...




1. Overall food related GHG
emissions




The LCA perspective

Agricultural inputs incl. Packaging inputs

imported feed,
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Packaging Waste disposal

Land use change

: Food processing Consumption

Home food storage,
cooking, dishwashing etc.

Distribution
centre
Transport stages




Overall food-related contribution to
GHG emissions

EU EIPRO report: 31% all EU consumption
related GHGs

FCRN UK estimates: around 19% (probably an
underestimate) - Defra estimates similar

World agriculture contribution — 17 - 32% total
global emissions. Projected to grow.

Huge uncertainty / variablility between countries /
differences in what’s included and what’s not —
Intensity of other industry sectors




Food GHG impacts — by life
cycle stage - UK
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But the hotspots vary by food

Meat & dairy: Agriculture
Field veqg: Transport, storage and cooking
Protected veg: Agriculture

Crisps & bread: Agriculture; processing;
transport combined

Small bottle beer: Packaging

Baked potato, pasta, tea: Cooking

— The lower the footprint the more important the
household stage becomes?




2. Impacts by food type

(focus on meat & dairy)




FCRN work so far

Meat and dairy — about 8.5%

Fruit and veg - about 2.5%

Alcoholic drinks — about 1.5%

This Is of the UK’'s TOTAL GHG emissions
Similar to this Dutch study...




Contribution of food groups to Dutch
GHG emissions KG/COZ2e

Klaas Jan Kramer, Henri C Moll, Sanderine Nonhebel,
Harry C Wilting, Greenhouse gas emissions related to

203-216, Eisovier Peblcatons. Potatoes,
fruit & veg,
Dairy, 22.9 14.6

Oills & fats,
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pastry & Bewverages
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Livestock: the main concern

Global — 18% global emissions (FAO 2006)

EU:15% EU GHGs or 50% of all food
Impacts (EIPRO 2006)

Kramer et al (1999): 50% of all food impacts
UK (from FCRN study): about 8.5%

Variation depends on what’s included (eg.
LU change) & baseline consumption GHGs




Livestock’s impacts significant
even when...

* Foods are highly processed:

— Ready meal vs. home cooking study
(Sonesson et al 2005)

— Cadbury’s chocolate bar

 Or come from far away:
— Eg. New Zealand lamb (Cranfield 2008)

e There are benefits too




Livestock: benefits & disbenefits

Benefits

Nutrition Excellent for protein,
calcium, iron, vit B12

Non food Leather, wool, manure,
benefits rendered products

Substitution  Eating will always produce

Disbenefits Comment
Excessive fat; protein Animal foods not
can be more than essential; plants can
needed substitute

Manure can be a Quantities needed?
pollutant

Generally plant foods

cost an impact have lower GHG
/ ruminants profile
on Pasture land stores carbon Excessive grazing & Land use e
age land use change from pastur
releases carbon crops will generate
CO,
Resource LivestgCk can consume Supplemented with Byproducts can be
efficiency grass grains & cereals in used directly as

Limited by legislation

Geography  Some land not suitable for
cropping

intensive systems energy source in AD
systems

Arable land used for Intensified systems
livestock are arable hungry



BUT global trends in demand...

2000 (6 bn people) 2050 (9 bn people)

Total demand 228
— meat
(tonnes)

Total demand 475
— milk (tonnes)

Source: FAO 2006

...are unsustainable




Inequality continues: p.c. meat to 2050

—Developed
countries - meat

‘Developing
countries - meat

—Transition
countries - meat

1989/91

1999/01

Source: FAO 2006




Per cap. milk to 2050

1985/91

1995/01

—Developed
countries - milk

‘Developing
countries - milk

—Transition
countries - milk

Source: FAO 2006




Reducing livestock emissions

Maximise productivity : breeding & feeding for more milk/meat
perunit-co2-eq); optimise nitrogen use

aintain and build soil carbon : Managing land used for
(vestock production so that carbon is kept stored in the soil or
en increased

Output management : Improved manure management eg. AD
Energy efficiency & fossil fuel substitution: eg. AD

BUT: Predicated on feeding cereals and proteins — esp soy
biodiversity and land use change implications




Former forest, Matto Grosso
Brazill




How low can you go with
technology & good
management?

UK Committee on Climate Change report:
13-30% by 2020 (agriculture as a whole)

 Industry led ‘milk road map’: 20- 30% by
2020 - aspirational

e Cooking up a storm report: 30% (technically)
without behaviour change...(agriculture as a
whole)




But even If tech Improvements
cut livestock impacts by 50%

(and this Is ambitious)

We wouldn’'t have a reduction in GHG emissions —
just no increase

Growth In per kg emissions offset by growth In
output

Reduction in consumption needed too

But by how much?




If yr 2000 consumption levels
were maintained

« At 9 billion people this would mean:
— Meat: 25 kg year (500g/week)
— Dairy: 53 kg a year (a litre a week).

e |n other words

— 2 sausages, 1 small chicken piece and small
pork chop a week

— And milk for cereal & tea OR 100 g cheese (3
sandwiches?) a week




Livestock and UK CC targets

CCC budgets:42% cut by 2020 and 50% cut by 2050:

CCC modelling work says potential 13-30% CO, eq
reduction by 2020 and 50% by 2050 (agriculture as a
whole)

Assuming UK pop grows 8% by 2020 and 50% by
2050 (UN pop stats)

To achieve targets UK livestock consumption needs to
be cut by:

— 2020: 24-38%

— 2050: 67/%




3. The nutrition / CC
relationship




Health: Is healthy food less
GHG Intensive?

It depends...













Two balanced meals...
A ninefold GHG difference

Health AND environment policy approach or health VERSUS
environment?




Davis J, Sonesson U and colleagues, Pork or peas for a better environment?




The nutrition challenge —
different for rich and poor

* The rich: Less meat, less fat, less sugar;, more grains
& veg — win-win for health & environment

* The poor: Develop food production systems that
maximise nutrition at minimum GHG cost

— Importance of animal foods depends on what else is being
eaten

— Livestock & livelihoods - 50 million pastoralists in SSA

— Double burden of over and under nutrition in many
developing countries — inequality

— Need to integrate nutrition/CC policy - implications for DfID?
What is the UK’s international role?




4. Impact of climate change
on the food system




Impacts on agriculture

Huge uncertainty... But generally:

Northern countries: some benefits to 2050 - then
negative

Southern (poor) countries — negative and then
more negative

Changes In crop suitability
Crop and livestock diseases
Water

Poor will suffer most

Social, economic and demographic context within
which change occurs is critical

Adaptation with mitigation needed




Post harvest impacts

Food sourcing, processing and distribution

o Disruptions to transport & stationary infrastructure
o Unpredictability can lead to crop spoilage & waste
 Changes in sourcing decisions?

 More imports to developing world?

Consumption
 Changes in consumer demand?

e Consequences for food industry & household
energy use”?

 Food safety problems?




5. Reducing food’s GHG
contribution
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Some technological options

Agriculture: N use efficiency; plant & animal breeding; energy
efficiency; AD; renewables for protected horticulture

Manufacturing: CHP / trigeneration / life cycle costing;
renewables

Refrigeration: 20-50% efficiency savings possible;,
trigeneration (increases efficiency from 38% to 76%); stop
refrigerant leakage

Packaging: Lightweighting, alternative materials, ambient
storage packaging; bulk importing

Transport: Modal shift, efficient supply chains; cleaner fuels

Retailing: Improvements in lighting and refrigeration; store
design; enewables

Domestic: Energy efficient appliances




Technology alone unlikely to get us to 80%
cut by 2050

(Is 80% possible for food?)

Changes In consumption needed too




What might a low GHG diet look like?

Not overeating (but...)

Much less meat and dairy

Seasonal field grown foods (not always possible)
Not eating certain foods (but...)

Reducing dependence on cold chain (but...)
Wasting less (systemic issues...)

Efficient cooking

Redefining quality

Curbing trends as much as making changes — ie.
reassess expansion of unsustainable e.g. Air freight or
refrigeration dependent supply chains




How?

Life is complicated and
food Is a complex part of life




Food and its meanings

Nurture : Entertainment
Neurosis

: Pleasure
Guilt Need

Habit

Ritual

. Satisfaction
Social glue
Love

Status
Power

Comfort Bribery
Time-pass Religious significance




Influenced by wider forces

Price / affordability

Availability

Time — work / ‘stressed leisure’ syndrome

Culture, social & family expectations, norms, aspirations

Knowledge, information, fashions & beliefs (education,
media, marketing)

Demographic changes: ageing population, single person
society, wealth

Technological changes
Season

Tastes

Habits




You cannot wait for consumers
to change their behaviour

They don’t know enough
They don’t care enough
T

ne meat issue Is the most intractable

They won’t unless they have to... Govt and
Industry must take the lead — change the
context of consumption: policies, prices,
sticks and carrots (note DH and LB
Camden)




/0% reduction for food Is
(probably) possible

If we combine technological
Improvement with behaviour
change







6. What Is the food industry
doing?




Food industry Initiatives

Main efforts so far by manufacturers and retailers
Lots being done on trucks and sheds

Agricultural initiatives just starting (largely dairy)
Growing focus on carbon footprinting

Focus on efficiency and ‘consumer choice’ — eq.
labelling




Carbon footprinting

PAS 2050
Carbon labelling — UK

Carbon labelling — France, Switzerland,
Australia, New Zealand, Germany

Retaller level footprints (eg. M&S)

Reservations:

— Practical (accurate figures possible?)
— Cost (value for money)

— Effectiveness (behaviour shift?)

— Locked into same mindset

Food industry benchmarking role?




/. Food policy




Climate relevant legislation and
Initiatives - UK

Climate Change Act— 80% target

Nothing specific in agriculture (although indirect
— egd. Nitrates Directive)

Committee on Climate Change report -
highlights agriculture & behaviour change

Climate Change Agreements / Levy (manuf)

Carbon Reduction Commitment (retail, catering
etc)

Carbon Trust initiatives & advice




And for food...

Cabinet Office ‘Food Matters’ report

Council of food policy advisors advising on a
‘strategic approach to food policy’ — marrying
health & environment

Foresight: Land use project & Future of food
and farming

FSA — starting to get to grips with some issues
Things are happening in the UK, but slowly
Plus lots of research....




8. Observations and
conclusions




Food’s impacts

Climate change is happening

Food contributes to a significant proportion of
global GHG emissions

All stages In the supply chain contribute to
emissions

Agriculture most significant stage / meat and
dairy most GHG intensive food

Global food demand is moving in more GHG
Intensive directions




Climate change will affect global food
supply - poor regions will suffer most

Technology unlikely to get us where we

need to be
Consumption shifts needed too

Policy and govt beginning to tackle
problem but mainly from ‘efficiency’
perspective




Mitigation: two perspectives

« Maximum efficiency: accept demand as
Inevitable. Meet it as efficiently as possible.
Minimise the damage. Tackle
ethical/environmental concerns individually
(eg. biodiversity reservations). More for less.

* Ecological limits: Constrain consumption
within ecological limits. Integrate social-
environmental concerns. Focus on needs.
Less Is more.




Land use and meeting needs

 In the context of 9 billion on planet by 2050

 What Is the best use of global land so that:
— We are all fed adequately ...
— At minimum GHG cost?
— Stored carbon Is not released?
— Biodiversity Is protected?
— Other ethical non-negotiables upheld??

 Meeting Needs rather than demand - only
feasible approach




9. About the FCRN




The FCRN

Funded by EPSRC council & Defra
Based at Surrey University
Focuses on:

 Researching food chain contribution to
GHG emissions and options for emissions
reduction — technology, behaviour, policy

Sharing and communicating information
on food & climate change with member
network




FCRN outputs

1. Five comprehensive studies so far:
. Fruit & vegetables
. Alcoholic drinks
. Food refrigeration

. Meat & dairy
. Synthesis paper

. All at







Comprehensive website —see
- @56,000 web hits

Working seminars: To inform research

Networking: To catalyse further research

Mailings: emails sent 2-3 weekly to 1200+
members (all sectors, all disciplines, UK &
abroad)

Farm GHG subgroup: 70 people
Please join...




Thank you

Tara Garnett

Food Climate Research Network




