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Executive Summary
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Caribbean Food Security and Global
Environmental Change

Social, economic and political factors arengci@asinsecurity in the Caribbean. Changesinrtranent
(Global Environmental Change, GEC) are furtheatoogmwhat is already a food insecure sitwatiany.
The technical and policy interventions regpieaebd the region’s food security from becea@mimmpey
dependent on extra-regional food supplies akeditzount of GEC. Interventions must coresdssties:
(i) how GEC will further complicate food seons#ytiee region; (ii) the feasibility of pdlieglamical
adaptation options at both regional and losahtaV€iii) the socioeconomic and environnrmsigliences
of different adaptation options designed to fioqaaecurity.
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Box 1: Definitions of GEC, Food Systems and FoodcBaty

Global Environmental ChangéGEC)ncludes changes in the physical and biogeochéroinalesn, either cau
naturally or influenced by human activities suclestataefpfossil fuel consumption, urbanisati@c|daration
agricultural intensification, freshwater extistotioes fover-exploitation and waste production.&SEE pssticul
relevance for the Caribbean include changesimstte frequency and track of tropical storms ands hfioack

water availability and quality, land-degraddticigedtd-reef” issues: fisheries stocks, sea surfaaritenquerenfs

and salinity, and sea-level.

Food System&ncompass (i) activities related to the producéissingralistribution, preparation and consu
food; and (ii) the outcomes of these activitiedingrtribood security (food availability, withseterated t
production, distribution and exchange; food accdesenith related to affordability, allocation aedgaieés
food use, with elements related to nutritionatom@bllevalue and food safety). The outcomes disbe

environmental and other securities (e.g. interaeliohs between and within biogeophysical arehvivomaments

influence both the activities and the outcomesisdeBig, 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
: \goi?glhcapnal > - Nutritional Value |+ Affordabilty - Eg&?ggtsem
« Social Value « Allocation

« Political capital
« Human capital

» Access to
natural capital

* Food Safety « Preference

FOOD
AVAILABILITY
« Production
« Distribution
« Exchange

Main features of food systems

ed

ption of

tri

Food Securityis the state achieved when food systems operate allghethde, at all times, have physichl and
economic access to sufficient, safe, and nutritiousdebth&ir dietary needs and food preferences ifa andhct
healthy life’ (FAO, 1996). Food security is unteypiooe systems and is diminished when food systessedie st

This stress can be caused by a range of factors itoa@gi@iofe.g. conflict, changes in internatioagirtacents
and policies, HIV/AIDS) and may be particulanyregvérese factors act in combination.
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Box 2: Environmental stress and hazards in the Qalsean

Severe floods in the coastal regions of GuyararynadahBebruary 2005 caused over US$50 millesim thogs

agricultural sector and losses in the sugar indusamaloted to 15% of Guyana's GDP (ECLAC, 200&%) This

followed by flooding in December 2005 to FebBudat 280sed over a further US$20 million intdaheagectdr
(ECLAC, 2006). While not attributed to anystarpicattivity, January 2005 had the highest ragtfatt agince
1888, coinciding with high tides. Floods from thiebehreaiomena were compounded by malfuncticageg
systems, resulting in between 1-1.6 metres ofrflsodiagieas, and affecting 37% of the countagisrpopul

Overall, the top 20 natural disasters over the 39861@00n the Caribbean Disaster EmergencyeREspocNs
(CDERA, 2006) member countries resulted in 11&B8dajhses, affected 822,154, left 30,323 penstesshangl

amounted to an estimated total cost of US$5.2 billion
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Caribbean Research in the GECAFS
Context

A three-year consultation and planning exerceseified ttle need for, and necessary componemiegfatedi
research endeavour on the links between Cariblseanrfyodnd GEC. The exercise, organised by thenaiterna
research project Global Environmental Change Sydt€osd GECAFS), involved a diverse group of regional
researchers, and regional and international imgmarsaidonors, and culminated in the prepainédi®taof for a
GECAFS Caribbean project (GECAFS-Caribbeargingemmadjbuilding upon ongoing national antiG&gloaad
food security research, the Plan provides a sulategy twlicy-relevant information about thirgdreiteen
GEC and the food systems that underpin food seearith. \R#<ontribute to a number of major fotyd secu
initiatives in the region and support both les#t iatel those of major regional activities (e QMZARIQ). It will
constitute an integral component of the intdyratidoeded GECAFS agenda.
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Figure 1: The Caribbean region highlighting CARICOMnembers
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GECAFS-Caribbean Goal & Research Agenda

GECAFS-Caribbean research will identify thensoggéaigraphical distributions of vulnerability of
the region’s food systems to GEC in the carttext stifesses. Based on these new insights it will
determine how, when and where adaptationsytetémosl ® reduce their vulnerability to GEC can
be instituted in line with long-term natiorediandlrdevelopmental goals. It will also assess th
long-term social and environmental consequédifte®f adaptation measures adopted to
enhance regional food security. In additioressiagdegional priorities, proposed reseasoh is al
fully consistent with the international GECAdBuatdrand methodological research agenda and
will be networked with other GECAFS researddevorldw

To determine strategies to cope with the impacts of
global environmental change on Caribbean food
systems and to assess the environmental and (,
socioeconomic consequences of adaptive measures
aimed at improving long-term food security.
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Box 3: GECAFS conceptual framework for research ithe Caribbean Region

Conditions

&
Scenarios
Q1: Vulnerability & \ ‘
Impacts /// \Q3. Feedbacks
[ Decision \
Support

Adapted
— "\ Food Systems

~
_—

Current \\
Food Systems

Q2: Adaptation

A relationship exists between current socioeconomidra@amdental conditions and current food systems. The

relationship highlights the vulnerability ofréhe foad system to future scenarios of changed cotoeodn
environmental conditions. It also shows how pdlitgchnit/al adaptation options to cope with trstradses
GEC lead to adapted food systems; and that adpfitaisowill, in turn, feedback to socioeconomic

conditions. Finally it highlights the importancdoof slgmiort in assisting with credible assessmenatainddapt

options, and especially in analysing their traderexfs dr@tironmental goals (e.g. minimising daptizpclsfd

carbon budgets, the hydrological cycle and othentowoiphieeEarth system) and regional developnierieaggoa

maximising positive feedbacks to food security digalihatbeér socioeconomic conditions).
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Box 4: Integrated concepts of food system vulnetdpiwith GEC science

GECAFS is interested in the vulnerability of foodisygtdak environmental change. Vulnerabilitytisrfale
between exposure to the physical threats to hubeamgvesitd the capacity of people and communjiesithjco
(Chambers, 1989).

The capacity to cope with, and adapt to stress é@ngftéimimished in the face of multiple, interackiagesh
climatic catastrophes) and transformations (e.cammbkcmaiomic developments). Furthermore, negaties

exposure to change, by responses to change, anoutoprtiess of these processes (Gillespie & Kadiy,
Leichenko and O’Brien, 2002).

GLOBAL ENVIRONMENTAL CHANGE
(GEC)
Change in eg:

Climate variability and extreme events; water availability
& quality; sea-level, flooding, fish stocks

T

Capacity to
cope with &/or ) FOOD SYSTEM y Exposure
recover from SECURITY / VULNERABILITY to GEC
GEC

l

SOCIETAL CHANGE
Change in eg:

Regional Institutions (eg CARICOM, CRFM)
Resource Accessibility (eg fisheries, freshwater)
Economic Conditions (eg Barbados, Haiti)

Factors determining the vulnerability of Caribbeaod Systems to GEC
(Adapted from Ingram and Brklacich, 2006)

GECAFS is integrating social vulnerability conceatseviitbm natural science to provide a moreppobsict
vulnerability studies in the context of GEC in tearC&égional networks will bring together restaadsas
existing paradigms and approaches. For the conseptcialae food systems and vulnerability for instiese, stu
could include livelihood-based food security assessnfetiseavulnerabilities; multiple stresses (O’'Bdigh, 20
Quinlaret al, 2005; Misselhorn, 2005) and climate vulneraipitity [tiget al, 2005); multi-level modejling
(Downingt al. 2004) linking vulnerability to food security.\Mbrgiability assessments with adaptation and fesilience
research provides an opportunity to provide &sgiietileen vulnerability assessments and the foahptdiide
supporting future food security (&tdge?003).

18
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GECAFS-Caribbean Implementation Strategy

GECAFS-Caribbean will be implemented overaa fieegek It will include (i) designing and
launching a small number of Focussed Studiagdeasting the food systems questions relating
to GEC vulnerability and impacts, adaptatienastifledbacks; (ii) regional scientific ngtworkin
linking GECAFS Focussed Studies with othernedeaacth in the region and internationally; (iii)

regional synthesis and integration to add wadinadoal research endeavours; and (iv) building
science-stakeholder interfaces linking natesahes with policymakers, the private sattor, civ
society and representatives of regional fodg peagiammes. Research will be organised into
defined phases with clear outputs at each seEgsté¢nated, outputs will provide policy-relevant
information at both local and regional leviie witimmunications strategy underpinned by
stakeholder engagement at all research stagascHRedkethereby support both local interests and
those of major regional activities (e.g. CARIG&Nrige IICA and FAO). Research capacity will
be developed by collaborative research wititernlagional GECAFS project.
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4.8 Linking GECAFS-Caribbean research
with GECAFS international networks
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Figure 3. The relationship between GECAFS-Caribbeand conceptual research.
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Table 1: Example potential collaborative activiti@gth other International GEC Projects

International Project Potential collaboration @#REAFS-Caribbean
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 Concepts of vulnerability
IHDP-IDGEC Relationship between CARICOM ahplatiationa
WCRP-CLIVAR Extending and improving ENSOsprediction
WCRP-GEWEX Land surface changes in the hydyalegical
ESSP-GECHH GEC-induced changes in vector-asene dise
START-AIACC Adaptations to climate change

25
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GECAFS-Caribbean Funding Strategy and
Governance

GECAFS-Caribbean research projects will usa tioisapply for funding from regional and
international organisations. Coordination fumelsaised to cover general regional networking
activities, the science-policy interface andhresaaagement. A GECAFS-Caribbean Regional

Coordinating Committee (RCC) will be estabtishétegional Coordinator appointed. The RCC
will provide scientific oversight of GECAFSabasbpported by the Regional Coordinator.
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Global Environmental Change and Food Systems (GECAF): A summary
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Developing a GECAFS research agenda for the Caribla@
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Examples of regional research relevant to the GECA&-Caribbean agenda

GECAFS Regional Research

GECAFS Conceptual Research

Regional research
activity

Q1: Vulnerability & Impactg

Q2: Adaptations

Qbéeles

Food systems

Food system vuInerabiIiLy

Soammstruction

Decision support

Caribbean Agricultural

Effects of climate chang
effects of warmer
temperatures, natural
disasters, warmer seas
rainfall patterns and
coastal erosions on food
security. Parham, 2005

Adaptation to
environmentally friendly
agricultural practices
The role of biotechnolog
in enhancing food secur|
Paul, 2001

Identification of

Effects on the environment

of agricultural practices for
hillside agricultural

production. Simpson et §l.,.

2002
Social, environmental al
economic implications o

o

Key aspects of the food
system. Simpson et al.,
2002

Conceptual definition of
some key aspects of the|
food system. CARDI, 20

Vulnerability of food
systems to increasing
incidents of pest and
disease. Clark-Harris, 2002
Vulnerability of the food
system through poor
farming practices on

Surveys and decisions i
the context of
multidisciplinary
programmes. Laloe et al.,
2001
Recommendations on
Good Agricultural

Research and Developmeft management systems tq increased soil erosion afd hillsides. Simpson et al., Practices. Simpson et al.
Institute (CARDI) optimize the water and agro-chemical use. 2002 2002; Simpson 2003
land resourceBaul and Impact of continued healy Proposals or decisions gut
Opadeyi, 2001 use of pesticide and forward based on the
chemicals on the indicators/ problems
environment. identified in agriculture,
ecosystem and
environment
- Key climate factors Cultural, political and Climate aspects of
Caribbean Climate Change  affecting the Caribbean community adaptations {o Regional scenario
Center: Mainstreaming GEC construction
Adaptation to Climate Charjge

Caribbean Disaster

Management Project (CA[I'M)

Mitigation of flooding
hazard
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GECAFS Regional Research

GECAFS Conceptual Research

Regional research
activity

Q1: Vulnerability & Impactg

Q2: Adaptations

Qb

Food systems

Food system vuInerabiILy

Boamstruction

Decision support

CARICOM Fisheries Resoy
Assessment and Managem|
Programme (CFRAMP)

ce
PNt

Establishment of advisory
mechanism and regional
fisheries mechanism

Preparation of fisheries
management plan

Food Security and healt
Ballyram et al., 2003

n.

Food system paradigms|

Caribbean Food and Nutritpn
Institution (CFNI)
Mitigation of flooding
Caribbean Hazard Mitigatign hazard
Capacity Building Programgne

(CHAMP)

Caribbean Health and
Environment Institute

GEC impact on food
productivity

Vulnerability of food
system to GEC

Climatic and land use
change scenarios

Caribbean Institute for
Meteorology and Hydrolod
(CIMH)

Aquifer vulnerability
studies (salt water
y intrusion)

Caribbean Marine Resear
Center, “Perry Institute fo

Marine Sciences” (CMRC}.

Impacts on coral reef
species

=

Increasing productivity gf
Caribbean spiny lobster

Long-term oceanographic -

and climactic conditions
data. Wellington et al.,
2001; Powel et al., 2002

Improving the design of
marine reserves in the
Caribbean

Caribbean Natural Resourdes

Institute

An assessment of the liK
impacts of Global
Environmental Change
potential sustainable
livelihoods strategies an
options that would be
considered for climate
change adaptation

X

p=}

d

y

Research and
documentation of
examples of community
adaptation in post-disaster
circumstances as a proxy
to Global Environmental
Change.

Research on the procesp
of building consensus td
Global Environmental
Change project
outcomes/outputs and
policy options among
community stakeholder
The development of the
tools and methods that
create opportunities for
community and
stakeholder participatiol
and support for the building
of consensus on Global
Environmental Change
specific adaptation
strategies and policies
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GECAFS Regional Research GECAFS Conceptual Research
Reglgg:\llir;seamh Q1: Vulnerability & Impactg Q2: Adaptations Qibades Food systems Food system vuInerabiIiLy Boamstruction Decision support
Role of irrigation Conceptual definition of Food security assessment
FAO Regional Project technology, trade policy. some key food system in CARICOM
Management Unit housv_ehold and communjty issues
nutrition
Prototype Caribbean
Scenarios for Research jon
GECAFS-Caribbean Projeft GEC and Regional Food
Systems. GECAFS, 2006
) ) Improving the Key aspects of food
Inter-American Institute fo competitiveness of the systems
Cooperation on Agriculturg food system
(IICA)
Increasing demand for
water supply and its impjact
Ministry of Agriculture - St. Llcia on the food system. Issdc,
2002
GEC impact on productivity Technological advances| to Policy proposal to combpat
of the food systems. PLEC, deal with food security the effects of climate
UNESCO 2003 issues change. PLEC, 2003
Strategies to deal with fgod
insecurity. Thomas, 2008
University of Guyana
Climate Change Impactjon  Factors affecting soil The impact of Impacts of climate change The economics of
Sugarcane performancel erosion in the Caribbear). management and land 4se on Caribbean Food adaptation to Climate
University of the West Indie} St Gouvia et al., 2001a Gumbs, 2001 3 practices on CO2 Systems. Slpgh et al, 2003 change in Caribbean.
Augustin Campus Measures to mitigate so|l emissions from soil. The economics of Marlene, 2004
erosion in agriculture. Gouvia et al., 2001b adaptation to Climate
Gouvia, 2003 change in Caribbean.
Marlene, 2004
Coastal changes Environmental Environment, resources Analysis of long-term
Robinson, 2001 management and planning. and development. trends in coastal change
Water quality and plankton ~ Webber, ongoing McGregor et al, in press| Robinson, 2001
of the Conch Fishery. Coastal ecosystem
Small et al., 2003 monitoring under the
University of the West Indig¢s Sea water temperature CARICOM protocol,
Mona Campus variation. Quinn et al,. including deep reefs.
P 2001 Gayle, ongoing
Potential impact of climgte The role of environmenta
change and severe management in Caribbejn
weather events on urbal economic development.
water resources. Spence Hope, 2001
and Jones, 2003
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