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Southern African Food Security and Global
Environmental Change

Social, economic and political factors arengci@asiinsecurity in southern Africa. Chahges in t
environment (Global Environmental Change, GiE@)eareomplicating what is already a foockinsecur

situation for many. The technical and polieptimtesuwequired to prevent the region’s fodg secur
from worsening further (and therefore becomimgrevéependent on outside assistance) need to take
account of GEC. Interventions must considestie®e(i) how GEC will further complicate oty sec

across the region; (ii) the feasibility of pdlteglanical adaptation options at both regidnabbn

levels; and (iii) the socioeconomic and envaiboonsstquences of different adaptation options
designed to improve food security.
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Box 1: Definitions of GEC, Food Systems and FoodcBaty

Global Environmental Chang€GEC)ncludes changes in the physical and biogeoché@mitakanweither caused
naturally or influenced by human activities suchstatubefofossil fuel consumption, urbanisatien|daration,
agricultural intensification, freshwater extréeras &ger-exploitation and waste production.&SEC pssticular
relevance for southern Africa include changesevatlabdity & ENSO, climate mean values, watktysvadiab
quality, land degradation and biodiversity, andrésaandrsalinity.

Food Systemgncompass (i) activities related to the productismgrdistsbution, preparation and consumpfion of
food; and (ii) the outcomes of these activitietimgmdritood security (food availability, withselelaieal to
production, distribution and exchange; food accémmentthrelated to affordability, allocationeardqeeénd
food use, with elements related to nutritionabemllealue and food safety). The outcomes alste ¢ontrib
environmental and other securities (e.g. interaefjiols between and within biogeophysical amhvivomnaments
influence both the activities and the outcomgsrésbeléiw, from Ericksen, 2007).

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, ...

Food System OUTCOMES Contributing to:
Social Food Security Environmental
Welfare Welfare
* Income FOOD FOOD « Ecosystem
« Employment UTILISATION ACCESS stocks & flows
* Wealth » " * Ecosystem
f f le—p! « Nutritional Value * Affordabili le=p| -
* Soqlfil capltgl « Social Value -AIIocationty services
« Political capital « Food Safety e —— « Access to
¢ Human capital natural capital

FOOD
AVAILABILITY
« Production
« Distribution
« Exchange

Main features of food systems

Food Securityis the state achieved when food systems operate'allipledipét, at all times, have physical ang
economic access to sufficient, safe, and nutritionsdfebithéir dietary needs and food preferencastioe and
healthy life’ (FAO, 1996). Food security is urtleypiooe systems and is diminished when food systessedr¢ str
This stress can be caused by a range of factors itoddHifiqe.g. conflict, changes in internatioagké=ments
and policies, HIV/AIDS) and may be particulanyhesvtrese factors act in combination.
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Southern Africa Research in the GECAFS

Context

A three-year consultation and planning exercestified ttle need for, and necessary components of, an
integrated research endeavour on the links betiveemAsoicn food security and GEC. The exercise,
organised by the international research proje&n@iarenental Change and Food Systems (GECAFS),

involved a diverse group of regional researchegiomaidand international organisations andaddnors,
culminated in the preparation of this Plan foF& G&dern Africa project (GECAFS-SAF). Recognising
and building upon ongoing national and regicarad @B security research, the Plan provides a strategy
to deliver policy-relevant information abdatabgdns between GEC and the food systems that underpi

food security. Research will contribute to a norajeerfobd security initiatives in the regioopantd su

both local interests and those of major regioiesl @ctviNEPAD, FARA, COMESA and SADC-FANR). It

will constitute an integral component of théomadiyrahdorsed GECAFS agenda.

Vision: Improved food security for those most

vulnerable to environmental stress in southern Afa.
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Figure 1. Proposed GECAFS-SAF region
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Table 1: Potential contributions of GECAFS-SAF teegional food securitynitiatives

GECAFS Q1 Research| Q2 Research Q3 Research
Organisation Project Conceptual vulnerability adaptation feedbacks
research and impacts options

Sub-Saharan Africa FARA/CGIAR Challenge Program * * *

Inter-Center Working Group on Climate Change * *
CGIAR

CIMMYT — Low Nitrogen Drought Resistant Maize %

Improvement Project

CIAT-TSBF and Bean Program *
COMESA Agricult_ural Research and Up-scaling Programme fgr . .

Strategic Food Crops
DFID Regional Hunger & Vulnerability Programme * * *
IFDC Fertilizers and Sustainable AgricultuopinDentel * *
IUCN-ROSA Transboundary Natural Resources Managemen *
FAO Agricultural Infrastructure Project H

(a) RISDP * * *

(b) REWU Project *
SADC-FANR (c) Disaster management * *

(d) Irrigation and water management *

(e) Regional vulnerability assessment system *
SCF Humanitarian food aid programmes *
UNDP Root Causes of Food Security & Vulnerability *

Southern African Strategy to End Hunger

USAID (Southern
Africa)

Regional trade

FEWSNET

UNICEF

Social protection and OVCs

12
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To

GECAFS-SAF Goal and Research Agenda

GECAFS-SAF research will identify the socialgaaphigeal distribution of the vulnerability of the
region’s food systems to GEC in the context sifeékes. Based on these new insights,

collaborative research with regional stakehitléeedumte how, when and where adaptations to
food systems can be instituted to reduce theabilitinto GEC while also being in line with long
term national and regional developmental gassctRed| also assess the long-term social and
environmental consequences of different pateptélcn measures designed to enhance regional
food security. In addition to addressing remgaoiigsp proposed research is also fully abnsiste

with the international GECAFS conceptual andlogtabdesearch agenda and will be networked

with other GECAFS research worldwide.

determine strategies to cope with the impacts of

global environmental change on southern African fdo % %

systems and to assess the environmental and

socioeconomic consequences of adaptive responses

aimed at improving long-term food security. KD ;
L
K8 ;
L
, KH ;
] L
# %
"*18
) i %
# % (
#
(
% % $
$
KD H HH-
( HC
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Box 2: GECAFS conceptual framework for research southern Africa

A relationship exists between current socioeconoriroameetal conditions and current food systgmightshi
the importance of their vulnerability to futuressoénhanged socioeconomic and environmentas.dodsion

shows how policy and/or technical adaptation oppiensitb the added stresses of GEC lead to adhpted fod
systems; and that adaptation options will, in hack feesbcioeconomic and environmental conditipiits. Fina
highlights the importance of decision supporiig aghistiedible assessment of adaptation opticpgcaaily en
analysing their trade-offs between environmelftagjgoatsmising damaging feedbacks to carbontmidgets, 1
hydrological cycle and other components of the &ajtarsysegional developmental goals (e.g. maasitigeng

Conditions

&
Scenarios
Q1: Vulnerability &
Impacts Q3: Feedbacks
[ Decision
Support

— "|"Food Systems

Food Systems

Q2: Adaptation

feedbacks to food security, livelihoods and othensptmeganditions).

P

# (

( KD H
# (
! I'H

Local-level questions,

Cross-scale questions

Regional-level questions

3 8999

14

4& 6  899:

Key Q1 local-level questions

L

Key Q1 cross-scale questions
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Key Q1 regional-level questions
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Box 3: Integrated concepts of food system vulnetipiwith GEC science

GECAFS is interested in the vulnerability of foodosgkibad®hvironmental change. Vulnerabilitytésfdabe i
between exposure to the physical threats to hiubedmoveaid the capacity of people and commonjteewiib
those threats’ (TB&®bal Environment Outld®&@rt, UNEP 2002). Vulnerability thus has two esktiesizd side ¢
risks, shocks and stress, and an internal side whichns fioe coping without damaging loss (Chambers, 19

The capacity to cope with, and adapt to stressys;asesadeteriorating in the face of multiptéinmtEiacks (e.

climatic catastrophes) and transformations (elganmbkbmaomic developments). Furthermore, negaties oy

large numbers of people affect in turn, thetselfitéxtlynamic cycle results, where vulnerabiligtésigsnieoth

exposure to change, by responses to change, andchyntbe afithese processes (Gillespie & Kadiyala, 200%;

Leichenko and O’Brien, 2002).

GLOBAL ENVIRONMENTAL CHANGE
(GEC)
Change in eg:

Climate variability & ENSO; Climate mean values;
Water availability & quality; Land degradation;

Biodiversity
N
Capacity to
cope with &/or ) FOOD SYSTEM «— Exposure
recogeégom SECURITY / VULNERABILITY to GEC
A 4

SOCIETAL CHANGE
Change in eg:

Regional Institutions (eg World Bank, NEPAD, CAADP)
Resource Accessibility (eg water scarcity in RSA & Botswana)
Economic Conditions (eg Zimbabwe, Botswana)

Factors determining the vulnerability of southerniédrfood Systems to GEC
(Adapted from Ingram and Brklacich, 2002)

GECAFS is integrating social vulnerability conckpse it natural science to provide a more halestic &ppf

vulnerability studies in the context of GEC in sigidneriRégional networks will bring togetheneeseaassess

f
39).

0.

existing paradigms and approaches. For the concepthabnefemd systems and vulnerability for instaage, sjudi

could include livelihood-based food security assesdrgate aulnerabilities (Marsland, 2004);stnalfde
(O'Brien, 2004; Quirdaal, 2005; Misslehorn, 2005) and climate vulnetapdity (Aalget al, 2005); multi-level
modelling (Downgtal, 2004) linking vulnerability to food security (RS Fhmgramme of Research into S
Protection). Merging vulnerability assessments atittmaataghresilience research provides an oppgtawnitieto
explicit links between vulnerability assessments ramalaktiericof policies supporting future food(Aeganitlyal,
2003).

pcial

16
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GECAFS-SAF Implementation Strategy

GECAFS-SAF will be implemented over five wdbbe ltased on (i) selected Case Studies
across the region, each addressing the food qustsings relating to GEC vulnerability and
impacts, adaptation options and feedbacksidiaIRRientific Networkindink case study
research with other relevant research in thamdgiernationally; and (iii) a Science-Policy
Interfacelinking national researchers with policynmakpriatte sector, civil society and
representatives of regional food security pregri@esearch will be organised into defined phases
with clear outputs at each stage. When integitpietd, will provide policy-relevant information at
both local and regional levels with the comomsnétedtegy underpinned by stakeholder
engagement at all research stages. Research wdlpaeitdeveloped by collaborative research
within the international GECAFS project.

% %
% D #
# 8998 -
41 899D - % %
B 899C - 4
!
# 0%

Case studies, KD KH C D-

HH
Regional scientific networking, % %KD H
% " "
C 8- HC 2 S
Science-policy interfaces, %
C H- DH
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Table 2: Example potential collaborations with regial research activities

GECAFS-SAF Q1-3 Research

GECAFS Conceptual Research

) Q1 '
Regional . Q2 Q3 Food system Scenario -

research activity Vu';ﬁgzglt"sty & Adaptations Feedbacks Food systems vulnerability construction Decision support
APIS Crop production

levih locations based op Development of
(K eynkans and land suitability ang DSS tools
Kunneke, 2002) transport modelling

Dynamic models of

CC-INREF - L

. sustainability and Complelx systems
(Giller, 2005) productivity analysis
CEEPA / cCan Regional impact|  Climate change Establishing
Ag in Africa 9 mp ; 9€ | Economic feedbacks science-policy

analysis adaptation options .
(CEEPA, 2005) dialogue
Technical and GHG emissions from Productivity
~t GEC impactson| policy adaptation| alternative w "
CGIARNCWG-CE food productivity options for cropping/livestock v#értl;erzgllty
production systenis management p

COMESA/ Alternative
AMPRIP marketing optiong
FANRPAN/MSU

Maize Marketing
Project

Alterative marketing
options

Marketing aspects
food systems

Technical and

FARA/CGIAR - )
SSA CRFARA., pollcyl adaptation|
2004) options for

production systenis
FAO FIVIMS ID key aspects rg Concepts of
(FAO, 2005) food systems vulnerability
FEWSnet Early warning

(FEWSnet, 2005

systems

Concepts of
vulnerability

GOFC-GOLD/
BGCC SAFNet

GEC (fire) impac
on food productio

Fire managemen
policy and
strategies

Change in vegetatio|
community and spec
composition

n Ecosystem goods|
lesand servicesveld
products

Climate, land useg

and vulnerability g

food production t
fire incidents

f

Climate and land
use change
scenarios

Policy to balance|
fire as a tool and
fire as a hazard

IFPRI / SAKSS Trade-off analyses Development of
(IFPRI, 2005) DSS tools
. Approaches to
SAMA(Scholes Regional food ) Regional scenarigs  raising GEC
) supply and protein : . .
and Biggs, 2004 construction awareness in poli
levels )
community
NOVAERICA Gender aspgcts af
vulnerability
Concepts of food
SAVI ™
ID key aspects re system vulnerability
(GECHS, 2005) food systems o GEC
Cultural heritage - . .
A Facilitated . Climate, community .
START AIACC Food production tourism a_nd Conservation and Income generatior, GEC anq response and Community |
. ” ] community A h ecosystem good and  community adaptation options
Limpopo project| and food security| adaptation adaptation / socio- services adaptation capaci external and types of GE
plat cultural change P PaCy interventions typ
strategies
START Role of alternative -
Rangelands governance in Raising GEC i
Project resource awareness in poli
community
(CAZS, 2003) management

20
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Table 3: Selection and management of GECAFS-SAFeasudy research

Team Selection Activity Input from RSC Output
1. Call for concept notes for case| - Draft guidelines for concept note - Guidelines for concept notes
studies
Draft announcement for advertisement | - Announcement for concept notes
2. Review of concept notes and ghorEvaluate concept notes - Short list of successful teams

listing of successful teams
Evaluate teams

3. Call for full proposals from short- Guidelines and format for proposal - Guidelines for proposals

listed teams . . .
Restricted call made for proposals from shortNames of technical reviewers

listed teams

Identifies technical reviewers of proposal

4. Review of proposals and - Organise technical review of proposals | - Reviewed proposals
announcement of short-listed ) . ) . . .
teams - Short list candidates for inception workshop Final list of successful teams
5. Inception Workshop 1 for the | - Prepare for learning and sharing workshop fd8hared vision and common
successful teams peer review and feedback to improve quality efiderstanding of the project,
proposal and synergies across case study integrated methodologies across
areas teams, synchronised time frame fpr
deliverables

Replicate fordall (to cover years 1.5 - 5)

# " + >
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Key activities:
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Table 4: Example potential collaborative activiti@gth other International GEC Projects
International Project Potential collaboration @ERAFS-SAF
IGBP-GLOBEC Regional marine fisheries, e.g. CLIOTOP
IGBP/IHDP-GLP FS policy/LUC links; vulnesdigifitgreoncepts
IGBP/IHDP-LOICZ Vulnerability of coastal zore syste
IHDP-GECHS Southern African Vulnerability (8t
IHDP-IDGEC Relationship between NEPAD, SAD@hahglotiay
WCRP-CLIVAR Extending and improving ENSOsprediction
WCRP-GEWEX Land surface changes in the hyatelogic c
ESSP-GCP Range management in relation to canfios dyn
ESSP-GWSP Ground water assessments
ESSP-GECHH GEC-induced changes in diseasegprevalenc
START-AIACC Adaptations to climate changebiyénsityi sector
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GECAFS-SAF Funding Strategy and
Governance

A GECAFS-SAF Regional Fund will be establisheddase study research (via regional catipdeals),
regional networking activities, the scienc@éfmfiage and research management. A GECAFSiS®F Reg
Steering Committee (RSC) will be establishediéosgientific oversight and manage the FURARRSGE

SAF Regional Coordinator will be appointedot@hd&dFRoulture and Natural Resources Polidg Analys
Network” (FANRPAN) will serve as the regianatihdsin.
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Conclusions
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Annex

Global Environmental Change and Food Systems (GECAF): A summary
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Annex

GECAFS-SAF project development
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GECAFS SAC, Executive and IPO staff

» p» »
1 3 6
v \4
. N “| IGBP, IHDP & WCRP
Regional . 4 S -
€ > Core Project
researchers
m R researchers
Y
2 5
v A 4

Regional policymakers, advisors and potential donor S

research

GECAFS Conceptual
Research Development

GECAFS Southern Africa Regional
Research Development

GECAFS Food Systems WS
London
Oct 04

SAVI Vulnerability WS
Cape Town
Oct 04

GECAFS/USDA-ARS DSS WS
Florida
Jan 05

GECAFS Food Systems WSs
Dhaka/Delhi
Mch/Apr 05

GECAFS/ICSU Scenarios
Project
Mch-Oct 2005

GECAFS/ESRC Food Systems
/ Vulnerability Developments
Jun-Oct 2005

Apr 03, c/o DBSA

GECAFS SAF “Issue Identification” WS +
Follow-up Regional Consultancy

=> Main food security & GEC issues identified

Dec 04, Gaborone
GECAFS SAF Research Planning WS1
=> Research Qs on Vulnerability and Impacts

Jun 05, Gaborone
GECAFS SAF Research Planning WS2
=> Research Qs on Adaptation & Feedbacks

Oct 05, Johannesburg
GECAFS Regional SPIS drafting WS
=> Regional SPIS

Figure A2.2: Development of GECAFS-SAF Science Pland Implementation Strategy.

Figure A2.1 Key steps in design (Steps 1-3) andlanmpentation (Steps 4-6) of GECAFS-SAF food systems
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Annex

Research questions derived during GECAFS-SAF planng
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