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Food security... "V

T

... exists when all people, at all times, have physical
and economic access to sufficient, safe, and
nutritious food to meet their dietary needs and food
preferences for an active and healthy life.

(UN-FAO World Food Summit 1996)







Food security...

... exists when all people, at all times, have physical
and economic access to sufficient, safe, and
nutritious food to meet their dietary needs and food
preferences for an active and healthy life.

(UN-FAO World Food Summit 1996)

... IS underpinned by Food Systems.



GECAFS “Food System” concept

Global Environmental Change
and Food Systems

Social Welfare
Income
Employment
Wealth
Social capita
Political capital
Human capital

Ericksen, P. 2008.



@Esn ~Analysing Food System adaptation

and Food Systen®

In context of drivers and feedbacks

Socioeconomic
DRIVERS

Changes in:
Demographics, Economics,
Socio-political context,
Cultural context
Science & Technology

I Socioeconomic feedbacks
e.g. livelihoods, social cohesion




Recent megatrends
In European agriculture

Increased productivity per ha, per man-hour, ...

Food chain approaches (plough-to-plate)
Knowledge-based production systems

Increased industrial character of the food chain
Increased diversification of goals in agricultural sector

Decreased influence from agricultural sector

But there are also numerous other factors

Influencing the food system...



European food systems
are changing

Cultural mixing (varied diets)

Consumer pressures (e.g. food safety, animal
welfare, ...)

Food processing & technologies (e.g. food
safety, convenience, ...)

Decline in rural economy & agricultural sector

Increased governmental regulations



What do these changes mean for
Europe?

Europe’s agricultural landscape?
Europe’s food-related industries?
Europe’s global competitiveness?

Europe’s food security?

How will climate change affect the answers to
these questions?



Simulated crop yield changes by 2080s relative to the
period 1961-1990 according to a high emission

scenario (IPCC A2) and two different climate models
EC-PETSETA, 2007



Overview of CC impacts on European agriculture
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Adaptation to Climate Change in the Agricultural Sector, AEA Energy & Environment, 2007



precipitation total in
summer (Jun—Aug) vs yield

sum of the average daily
air temperature for (Apr—Aug) vs content of -acids



Food System Activities affect Climate Change

Changes in:

Food System Activities:  GHG emissions

Producing food => Climate Change

Processing & packaging food =1, pjogeochemical cycling,

Distributing & retailing food esp. nitrogen

Consuming food e Pollution

o Water availability & quality




Sources of agricultural GHGs
excluding land use change; Mt CO,-eq

Source: Cool farming: Climate impacts of agriculture and mitigation potential, Greenpeace, 07 January 2008



from Edwards et al., Institute for Agriculture and Trade Policy, 2009



Adaptation means

“doing things* differently”

* le, Food System Activities



Adapt current food producing activities
agriculture, livestock, horticulture,
aguaculture, fisheries, ...

e Stress-tolerant
varieties

* Wider range of crops

* Novel cropping
systems

* Insurance for
producers



Preserve crop varieties for the future

Swvalbard
c Global Seed Vault

* Opened 2008

e > 4,000,000 samples
«-18°C

 “Climate change proof”



What other Food System Activities can
we do differently?




Reducing food packaging
& recycling more?

Czech Republic soon
to be EU recycling
leader of packaging?

2002: 29% recycled

2006: 63% recycled
EU stats



Reducing food miles?



Accepting less
choice?



Considering
novel foods?



Modifying diets?

One of the biggest, most immediate impacts!
=> Environmental and health benefits



“Pathways for implementation of
adaptation actions must be developed.”

“The tradeoffs between
land use for food, bio-
energy and carbon
sequestration, as well as
the social, environmental,
and economic implications
of adaptation responses,
Increasingly need to be
considere d within such
analyses.” (WB, 2008)



Hypothetical tradeoffs in a Policy Decision
to Expand Cropland in a Forested Area

Indicators range from O to 1 for low to high value of service.

“The ability to
guantify the
ecosystem
responses, and
reduce them to
commensurate
units, is fraught
with difficulty.”

After DeFries et al.
In: Ecosystems and Land Use Change, 2005



Hypothetical tradeoffs in Food Security
GECAFS . ]
~weesQutcomes based on an increased intra__-

regional trade scenario

Social Value

Nutritional
Value

Preference

Production

Allocation

Distribution

Inter-Regional
Exchange

Intra-Regional
Exchange

Affordability

“The abillity to
guantify the
food system
outcomes, and
reduce them to
commensurate
units, Is fraught
with difficulty.”

After Henrichs et al.
GECAFS Report 2, 2005



Three overarching guestions for
policy, research and society

Question 1.

How will climate change
Interact with the other food
system drivers?

e.g. changes in CAP, WTO,
lifestyle, consumerism, ...




Three overarching questions for
policy, research and society

Question 2:

FOOD
ACCESS

 Affordability
e Allocation
* Preference

FOOD
UTILISATION

» Nutritional Value
* Social Value
* Food Safety

How will changes in
these drivers affect
the interactions
between food
security
components?

FOOD
AVAILABILITY

e Production
e Distribution
e Exchange




Three overarching questions for
policy, research and society

QueStion 3: Soil carbon content

Forestcover

HOW dO we Food exchange
guantify the food

security and

environment  roodlocal production
components to

allow tradeoff

analyses of

different CC Food nutritional value
adaptation
strategies?

Speciesrichness

Groundwaterrecharge

Food affordability GHG mitigation



Scenarios (stories) help to consider CC in the
context of socio-economic & political decisions

GLOBALISED MARKETS

“Fast Forward” “Pause”

LOW CRISIS IMPACT/
INCENTIVE TO ACT
HIGH CRISIS IMPACT/
INCENTIVE TO ACT

“Play” “Rewind”

REGIONAL AND LOCAL MARKETS

ESF/COST Forward Look on ~ I_
“European Food Systems in a Changing World” (> COS




Conclusions
We need to:

Determine how differential CC impacts across the region
will affect Europe’s food security
=> food system concepts can help

Quantify food security components commensurate with
environmental components
=> poth social and natural science concepts are needed

Improve CC/food security science/policy dialogue
=> scenarios exercises & spider diagrams can help



Recommendations

Extensive LCA on whole FS
(esp. FS activities)

FS activities in context of

societal goals
(e.g. Landscape value, food
safety)

Food and health
(e.g. food-related diseases,

ageing)

Scenario study integrating
major European FS drivers
and outcomes



