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• How will GEC affect our ability to feed ourselves?
[impacts]

Three Questions

• What can we do about it?
[adaptation]

• So what?
[feedbacks]



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.

(World Food Summit 1996; FAO, 2001)(World Food Summit 1996; FAO, 2001)

... is underpinned by Food Systems.



Global Environmental Change
and Food Systems

(GECAFS)



Food Security Environmental
Welfare

Social Welfare
• Income

Food System OUTCOMES Contributing to:

Food System ACTIVITIES
Producing food : natural resources, inputs, technology, …

Processing & packaging food : raw materials, standards, storage requirement, …
Distributing & retailing food : transport, marketing, advertising, …

Consuming food : acquisition, preparation, customs, …

GECAFS “Food System” concept
integrates Food System Activities and Outcomes

FOOD 
UTILISATION

FOOD 
ACCESS

• Affordability
• Allocation
• Preference

• Nutritional Value
• Social Value
• Food Safety

FOOD 
AVAILABILITY

• Production
• Distribution
• Exchange

Welfare
• Ecosystem 

stocks & flows
• Ecosystem 

services
• Access to 

natural capital

• Income
• Employment 
• Wealth
• Social capital
• Political capital
• Human capital

Ericksen, P. 2008.



• How will GEC affect the 
vulnerability of food systems 
in different regions?

• How might food systems be 

GECAFS
“Fundamental Questions”

Env & Socio-
economic
Conditions

Vulnerability & 
adapted to cope with GEC so 
as to enhance food security?

• What would be the 
consequences of adaptation 
options for environmental and 
socioeconomic conditions?

Current
Food Systems

Adapted
Food Systems

Vulnerability & 
Impacts Feedbacks

Adaptation



Vulnerability of the Food System to GEC
Classic view
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Vulnerability of the Food System to GEC
More holistic view

Adapted from Ingram & Brklacich, 2002; Ericksen, 20 08
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Gujarat, Punjab
Pakistan

• effective institutions
• high fert & irrig inputs
• effective water institutions

• variable water availability
• changes in glacier melt
• rising GHG emissions

Ruhani Basin, Terai
Nepal

• out-migration of labour
• weak infrastructure
• weak governance

• seasonal flooding
• variable water availability
• land degradation

GECAFS Indo-Gangetic Plain Research Context

Ludhiana, Punjab
India

• high fertiliser & irrig inputs
• effective markets for staples
• in-migration of labour

• groundwater depletion
• changes in monsoon
• changes in GHG emissions

Vaishali, Bihar
India

• weak infrastructure
• out-migration of labour
• little policy support

• seasonal flooding
• variable water availability
• siltation of dams

Greater Faridpur
Bangladesh

• low household incomes
• institutions failing
• out-migration of labour

• drought
• seasonal flooding
• SLR & salt water intrusion



Gujarat, Punjab
Pakistan

•Reducing glacier 
melt: reduces Indus 
flow so threatens crop 
productivity

Ruhani Basin, Terai
Nepal

•More extreme 
flooding: disrupts food 
distribution 
infrastructure

Key GEC-induced food system vulnerability 
concerns 

Ludhiana, Punjab
India

•Lowering ground water 
table: reduces irrigation 
supply so threatens crop 
productivity

Vaishali, Bihar
India

• Increasing weather 
extremes: reduces food 
affordability

Greater Faridpur
Bangladesh

•Sea-level rising and 
salt water intrusion at 
coast: decreases land 
for rice production 



Scale

the quantitative or analytical dimension used to 
measure and study any phenomenon

Scales and Levels
Important considerations for food security

Level

the unit of analysis that is located at different 
positions on a given scale

Cash et al, 2006, Ecology and Society



Different scales and levels critical in understandi ng 
and responding to food system interactions

Cash et al, 2006, Ecology and Society



Different scales and levels critical in understandi ng 
and responding to food system interactions cont.

Cash et al, 2006, Ecology and Society



Cross -level, cross -scale, multi -level
and multi-scale interactions

Cash et al, 2006, Ecology and Society



• Food production depends natural and human capitals, 
climate, technology, etc.

• Pursuit of food security intimately interwoven with the 
evolution of many human/societal structures, e.g.:

• laws & regulations

Why are Scales and Levels important for 
Food Security?

• laws & regulations
• customs & ceremonies
• trade & commerce

• These all manifest on several scales (e.g. spatial, 
temporal, jurisdictional, …) and at several levels within 
each scale (e.g. national, regional, near- & long-term, …)

• Interactions between and within these scales are critical 
controls of food security.



Ignorance

the failure to recognise important scale and level interactions in food 
systems altogether, e.g. distress cattle sales reduce national price

Mismatch

3 key “Scale Challenges”
situations in which the combination of cross-scale and cross-level 

interactions undermine food security and frustrate adaptation

Mismatch

the persistence of mismatches between levels and scales in food 
systems, e.g. food security responses planned at national level vs. 
community level

Plurality

the failure to recognise heterogeneity in food systems in the way that 
scales are perceived and valued by different actors, even at the same 
level, e.g. local food aid programmes vs. local social safety-nets

based on Cash et al, 2006, Ecology and Society



“Scale Challenges” across human systems 
at regional scale

3 examples for southern Africa

1. Food trade:
formal/informal systems

Food System 
ACTIVITIES

2. Food distribution:
food aid in 91/92 drought

3. Food retailing:
the role of supermarkets

Producing

Processing & Packaging

Distributing & Retailing

Consuming



1. South East Africa maize trade
Formal & informal trading systems operate at differ ent 

levels and are often nested and/or overlapping

Informal cross-
border trade
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(WFP, 2009)

Official cross-boarder trade 
�������	����������	���	���

(MSU,2008)

(WFP, 2009)



Ignorance

• Formal national 
and donor food 
security 

Mismatch

• Trade barriers 
and lack of 
harmonisation of 

Plurality

• Both formal and 
informal trade 
systems key to 

Example “Scale Challenges” related to 
food trade

security 
strategies may 
not account for 
informal trade

harmonisation of 
trading systems 
and tariffs 
constrain food 
movements 
across borders

systems key to 
satisfying 
national food 
security



2. Food distribution
1991/92 drought

2.6 million sq miles stricken by drought
86 million people affected
20 million people at “serious risk”
1.5 million refugees and displaced people

Six “corridors” for food aid shipments Six “corridors” for food aid shipments 
from region’s main ports: Dar es Salaam; 
Nacala; Beira & Maputo; RSA; Walvis Bay; 
Luanda

Example human system impediments:
• Different quarantine regulations
• Transit toll fees
• Poor port labour management (no 

incentives to work more than necessary)



Ignorance

• National toll & 
quarantine 
policies vis à vis 

Mismatch

• Jurisdiction of 
the national 
institutions not 

Plurality

• Conflict between 
humanitarian 
requirements 

Example “Scale Challenges” related to 
distribution of emergency food aid

policies vis à vis 
regional donor 
approach

• Global response 
vis à vis poor 
regional port 
management

institutions not 
coterminous with 
supplying food to 
region

• Urgency of food 
need poorly-
matched with 
institutional 
response speed

requirements 
and commercial 
concerns

• Variety of 
objectives 
among donors, 
recipients and 
regional 
institutions



3. Food retailing
The increasing role of supermarkets

• Rapid rise of supermarkets in the region, proliferating beyond 
middle-class big-city markets into smaller towns and poorer 
areas

• Transforming the food retail sector (already >55% of South 
African food retail)African food retail)

• Changing consumption patterns: more choice + strong 
marketing usually promoting more processed foodstuffs

• Supplying supermarkets potentially offers large opportunities 
for producers but also presents two big challenges:

• procurement systems involve purchase consolidation, a shift to 
specialised wholesalers and tough quality and safety standards

• investments and new practices is hard, esp. for small producers



Example “Scale Challenges” related to 
supermarkets

Ignorance

• Small scale 
producers have 
little information 

Mismatch

• Supermarket 
purchasing 
systems not well 

Plurality

• Processed foods 
are increasingly 
available but little information 

about standards 
for food quality 
and processing

systems not well 
suited to many 
small producers

available but 
erode traditions 
based on local 
food



• Drivers of change
demographic, technological, climatic, hydrologic, …

• Feedbacks to drivers
GHGs, biodiversity loss, incomes, social functions, …

Why are Scales and Levels important for 
GEC/Food Security interactions?

GHGs, biodiversity loss, incomes, social functions, …

• Interactions/conflicts between actors within food system
biofuels vs. food, local vs. global, GM vs. “green”,…

• Tradeoffs among food system outcomes
Tri-lemma: food security / livelihoods / environment



Consideration of Scales and Levels
crucial to successcrucial to success

Spatial: Regional / Local issues

Temporal: Near-term / Mid-term issues

Cultural & Jurisdictional issues



Hans Bohle
(GECAFS Synthesis, 2010)

“If we accept that:

1.food systems are basically coupled and complex socio-ecological 
systems, and

2.food security in the context of GEC is basically about reducing the 
vulnerability and enhancing the resilience of food systems at all 
scales of concern (e.g. ecological, social, spatial, functional, 
institutional, etc.),

then the attendant scale challenges, including scale ignorance, 
scale mismatches and politics of scale, their ontologies and 
epistemologies, and the whole array of cross-level and cross-scale 
linkages and dynamics has to be taken into account.”


