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1. Introduction & Background

Global Environmental Change and Food Systems (GECAFS) is a comprehersive programme
of interdsciplinary researchfocused on underganding the links betweenfood secuity ard
global environmertal change (GEC). The programmeOsgoal is to determine strategesto cope
with the impacts of GEC on food systemsand to assess the ervironmertal and socioecaiomic
consequencesof adaptation reponsesaimedatimproving food secuity.

Partof the overal approachin this programmeisthe developmert of regonal scenarios
relatedto medum- and long-term prospects for food security. Starting from existing global
scerarios that address global ervironmert change in generalterms (from the Millemium
Ecosystem Assessmen), regonal GECAFS scerarios are developedto initially coverthree
regons. the Caribbean(CAR), the Indo-Gangetic Plain (1GP) and Sauthern Africa(SAF).
With the lessons learred and understanding gainedfrom the regonal scenario exercises the
original global scerarios will thenbe revisedto constitute a set of global scerarios for GEC
reseaich on food systems seeFigure 1.

Global

Scenarios

Regional-level Global-level
details feedback provide context
to global level for regional
IGP Y CAR Y SAF scenarios
Regional
Scenarios

Figure 1 - GECAFS scenarios aim to link GEC and food systems at global and regional
scales

Thisreport preserts a set of four prototype GECAFS Caribbeanscenarios for GEC resach
on food systems- asdeveloped and discussed at two regional workshops in Jamaica and
Trinidad & Tobago in 2005. The scerario exercise summarised here hastwo main objectves
(i) The development of amethod to construct regonal-scale scerarios suitabe for usein GEC
research on food systems, consistent with global-scale scenarios yet relevant for regional
issues, and (ii) the development of a prototype regional scenario set as proof of concept.

These prototype scerarios should not be takento be forecass or predctions. Rather they
should serve asa starting point for further discussions on plausible future developmertsin the
regon. On the one hard, they might provide anentry point to explore in more detail the



complex set of interacions betweenfood systemsand GEC, and thus undergand better
vulnerablity to adverse developments. On the other hand, they canprovide a general context
for apolitical or societal debate on how bed to avoid adverse future developmerts and how to
adap to changesthat seemunavoidale.

One should note, however, thatthe four scerario storylinespresened heredo not aim to be
complete, but highlight some consequencesof diff erert possible future developmertsrelated
to Caribbeanfood systems- which mayreallt either from GEC or be affected by the main
driving forcesbehind GEC. With this they provide anentry point for further reseaich and
debate; for example to explore further decision support. The value of these scenariosis that
they arebasedin awide global context (of the Millerium Ecosystem Assessmert), and yet
have beendiscussedand agreedupon by adiverse group of regonal stakeholdersand experts.

The gereral approachand the objectivesof the GECAFS Caribbeanprototype scerarios
exercise aredescribedin more detail in Chapter 2. The global Millemium Ecosystem
Assessmert scerarios, which provide the global context and starting point for the Caribbean
scerarios discussions, areintroducedin Chaper 3. Chapter 4 thenpreserts anoverview of the
assumeddevelopmertsin the four Caribbeanprototype scerarios with regardto how key
socio-ecanomic drives GEC and food system elemerts areexpectedto develop over the next
30 to 50 years within the four scerarios developed In Chapter 5 afirst indicative reflecion on
possible regponse options and adaptation strategesto strengthenfood security in the
scerariosisoutlined Finally, the four GECAFS Caribbeanprototype scerarios are presrted
asdetailedand drafted by a group of regonal stakeholdersand experts.



2. Approach

The development and analysis of scemarios providesa platform for thinking through plausible
future developmerts and related uncertintiesin a structured, yet creative mamer. Scerario-
basedapproacheshave along tradtion in the reaims of military, economics, and
maragemert, and have more recently also received much prominencewithin interrational
environmertal assessmerts (eg. IPCC, 2000; UNEP, 2002; or MEA, 2006).

While no definitive definition exists, scerarios have beendescribed as “plausible and often
simplified descriptions of how the future may develop, based on a coherent and internally
consistent set of assumptions about key driving forces and relationships” (Millemium
Ecosystem Assessment, 2006) or “plausible descriptions of how the future may unfold based
on ‘if-then’ propositions” (EuropeanEnvironmert Agency, 2005). Scerarios presert, simply
put, storiesabout the future, which canbe told either asqualitative scerarios (words or
pictures), quartitative scerarios (numerical edimates or combinations of both - and are
usually beg used by making comparisons across a set of differernt scerarios.

Linking global and regional scenarios

Scerarios have in the recen pad beensuccessfully usedatthe global scale to help reveal and
address knowledge gaps about plausible future interections betweenGEC and a number of
ecosystemgoods and services eg. food or water availability or climaie regulation. Examples
of such global scerarios are the comprehersive greenhouse gasemission scerarios by the
Intergovermrmental Parel on Climate Change, scerarios focussing on eccsystemservices
developedin the Millemium Ecosystem Assessmert, or the global environmert scenarios of
the United Nations Environmert PraogrammeBa range of further examplesarelistedin EEA
(2005) and MEA (2006). However, scererios specificdly dedgnedto invedigate the wider
issuesthat underpn food secuity arelacking.

Attempts to use global scenarios for analysing the food systemsthat underpin food secuity
have provento be difficult dueto the relatively coarse scale of mary global scenario exercises
with regpectto particular regons or specifi c driving forcesimportant for such analyses.
Therefore, the GECAFS project aimsto further develop methods that canprovide regon-
specifi ¢ scerarios of future socio-ecanomic, ecdogical and environmental conditions
involving food systems- using the informaiton availabe in existing global scerarios as
appropriate, while ersuring relevance for regonal food systemsaswell ascomparahility
betweendifferert regons. Indeed along-termresach quegion outlinedin the GECAFS
Scierce Plan (GECAFS, 2005) is: “How best can global scenarios be linked to the regional
scale so as to capture regional-level factors relevant to food systems?” Different approaches
to setting reg onal scerarios within the context of existing scerarios exist, and are
summaisedin Tabde 2.1.



Table 2.1 Different approaches for linking global scenarios to regional scenarios

‘Congruent Scenarios’: Translate global scenarios in a direct and linear way into congruent
regional scenarios B without regional deviations (yet flagging possible inconsistencies).

‘Consistent Scenarios’: Detail regional scenarios within the context of global scenarios, aim
for general consistency across scales b avoid regional deviation where possible.

‘Coherent Scenarios’: Develop regional scenarios, based on broad rationale, assumptions
and outcomes of global scenarios - allow regional deviation where needed.

‘Complementary Scenarios’: Construct regional scenarios largely independently from global
scenarios; add information from global scenarios only as may fit.

One should note thatthe input by regonal experts and stakeholders and with this the regonal
specifi city of the scerarios atregonal scale, increagsfrom OcagruentQ(which requires
regonal input for informaion only) to OcasistertQ(which canbe done involving asmall
group of regonal experts) to Ocherert(which recquiresa group of regonal experts and
stakeholdersto discuss the global scerarios in considerable detail). Strictly speaking, the
Ocmplemertary scerariosGapproachdiffersfrom the above threg asit doesnot require
global scale information to frame regonal discussions.

For the GECAFS Caribbeanscerario development process, it wasageedata GECAFS
scerario reseach workshop (hosted by the FAO in Romein April 2005) to apply a Ocberert
scerarios approachQ with the scerarios of the Millemium Ecosystem Assessmert providing
the global context (see chapter 3 for details). Within the global context and boundary
conditions set by these scerarios, a set of corregponding coherert regonal prototype scenarios
were then developed together with a group of regonal experts and stakeholdersover the
course of two Caribbeanscerario workshops in September and November 2005.

First Caribbean scenario workshop

The first Caribbeanscerario workshop washeld in Kingston, Jamacta, 1st to 3rd Segember
2005; Annex | lists the workshop participarts. The objecivesof this workshop were:

¥ To update participants on the lates GECAFS developments;

¥ To familiarize participants with the concepts, purpose and methodology of
scenariog/plausible futuresdevelopment;

¥ To discuss and agree on the main uncertaintiesfor the region with resect to food
systemsand GEC developments;

¥ To develop focal quedions for the Caribbean GECAFS scenarios and begin the
scenario development process.

The main outcome of this first Caribbeanscerario workshop wasthe identifi caion of a set of
key driving forcesthat affect Caribbeanfood systemin the context of GEC. Thes were



distinguishedregardng whether their future development of islargely influencedby regonal
factors (i.e. endogenous) or by global factors (i.e. exogenous). Also, the interactions between
driving forcesand food systemsin the region were concepualized This, together with the
global scerario storylines(based on the Millemium Ecosystem Assessmert scerarios, see
chapter 3), wasthen brought togetherin a set of GeroorderQlescriptions of regonal
developmerts within four scerarios (of 1-2 pageseech).

In the follow-up to this workshop, four participants took the leadin expanding these Orro-
order@egonal scerario descriptions to Ofist draftCreg onal scerarios. For eachscerario, the
first draft describedthe key assumptions with regard to the global context, socio-ecaiomic
developmertsin the regon, main GEC influences aswell asafirst account of how these
assumptions may play out with regardto Caribbeanfood systems These Ofist draftCregonal
scerarios comprisedfive to ten pageseach and provided the bags for discussions atthe
secand workshop.

Second Caribbean scenario workshop

The Secand Caribbeanscerario workshop washeld in Part of Spain, Trinidad & Tobago,
23rd to 25th November 2005; Annex | lists the workshop participants. The objectvesof this
workshop were:

¥ To arrive atanagreedCaribbeanprototype scerario set of global environmertal scenarios
for food systemsresaich, basedon the work done in and sincethe first workshop;

¥ Todiscuss food system vulnerahility to GEC, aswell as adaptation optionsto reduce
vulnerablity, basedon the Caribbeanprototype scerario set;

¥ Todiscuss decision support approaches and options for follow-up or out-reach activities

In this secand workshop, participarts refined and detail ed the assumptions of how the key
endogenous driving forcesidertifiedin the first workshop would unfold in each of the four
scerarios. Additionally, the assumptions on how GEC may affectthe regon wererefined.
Basedon these assumptions, the vulnerahility of food systemin the Caribbeanunder eachof
the four scenarios wasdiscussed, applying the conceptual GECAFS framework linking
driving forceswith food systemacivitiesand outcomes (seechapters4 and 5).

Following these discussions, the Ofist draftCregional scerarios were re-drafted by the
participants, to include in a coherert mamer the assumptions and the food system outcomes
asdiscussed at the secand workshop. These re-drafted and reramed Ofinal draftGregionall
scerarios comprise the prototype set of Caribbeanscerarios for GEC resarchon food
systemsreported below.



3. The Global Scenarios (Millennium Ecosystem Assessment)

In the Millemium Ecosystem Assessmert alarge number of experts from across the world
developedfour scerarios to describe the consequencesof differernt developmert pathways for
ecasystemservicesand humanwell-being (Millemium Ecosystem Assessmert, 2006). The
scerarios were desgnedto explore contrading trarsitions of society, aswell ascontraging
approachesto policiesfor managng eccsystem services. The four global scerarios are
lakelled Global Orchestration, Order from Strength, Techno Garden, ard Adapting Mosaic.

The logic differertiating these four scerarios canbe describedalong two main axes see
Figure 2. On the one hard, the scerarios differ with regardto whether socio-ecaromic
conditions aregovernedlargely by globalisation (i.e. Global Orchestration, Techno Garden),
or whether fragmertation and regonal blocs dominate (i.e. Order from Strength, Adapting
Mosaic). On the other hand, the general approachesof how to dealwith currernt and future
environmertal challengesdiffer: In Global Orchestration and Order from Strength the
gereral philosophy is alargely reactve one, whereasboth Techno Garden and Adapting
Mosaic arebased on the assumption of more proactive approaches

Global

Global .
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Four scenarios | weanmicgud  Geen eutndoges ¢
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Figure 2 - Scenario logic of the Millennium Ecosystem Assessment scenarios
Source: Millennium Ecosystem Assessment (2006)



Global Scenario 1: Global Orchestration®

The Global Orchestration scerario depicts a globally-connecied society in which policy
reformsthatfocus on global trade and economic liberalization areusedto reshape ecanomies
and governance, emphaszing the creation of markets that allow equitale participation and
provide equitable acces to goods and services These policies in combination with large
invegmertsin global public heath and the improvement of education worldwide, gereraly
succeed n promating economic expansion and lift many peagple out of poverty into an
expanding global middle class. Supra-national institutions in this globalised scerario are well
placedto deal with global environmenrtal problems such asclimate change and fisheries
However, the reective approach to eccsystem managemert favouredin this scerario makes
people vulnerable to surprisesarising from delayed acion. While the focusis on improving
humanwell-being of all pegple, environmertal problemsthat threaten humanwell-being are
only consideredafter they becane apparert.

Growing ecanomies exparsion of educaton, and growth of the middle class |leads to demard
for clearer cities less pollution, and a more beadiful environmert. Rising incomelevels
bring about changesin global consumption patterrs, boosting demard for ecosystemservices
including agicultural products such asmeat fish, and vegetades Growing demard for these
senvicesleads to declinesin other services asforeds are convertedinto cropped areaand
padure, ard the servicesformerly provided by foreds decline. The problemsrelatedto
increasng food production, such asloss of wildlands, are remde to maost peagple because they
livein urbanareas These problemstherefore receive only limited atertion. Global ecanomic
exparsion expropriatesor degradesmary of the eccsystem servicespoor peagple once
depended upon for their survival. While ecanomic growth more than compensatesfor these
lossesin someregons by increagng our ahlity to find substitutesfor particular ecaosystem
senvices in mary other places it doesnot. An increasng number of pegple areimpacted by
the loss of basc ecaystemservicesessertial for human life. While risks seem marageable in
someplaces in other placesthere aresudden, unexpectedlossesasecasystemscross
thresholds and degrace irreverdbly. Loss of potabe water supplies crop failures fl oods,
speciesinvadons, and outbreaks of environmertal pathogersincreag in frequercy. The
exparsion of abrupt, unpred ctabde changesin ecosystems mary with hammful effects on
increasngly large numbersof peagle,isthe key challenge facing managersof ecasystem
services

! Please note that the short descriptions of the scenarios presented in section 3.1 stem from a GECAFS
background paper by Monika Zurek for the Second Scenarios Research Workshop held at the FAO,
Rome on 21 and 22 April, 2005. This information was made available to all participants of the two
GECAFS Caribbean Scenarios Workshops, and provided a starting point for the regional scenario
devlopment (i.e. the down-scaling approach to arrive at ‘Coherent Scenarios’ — see section 2).
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Global Scenario 2: Order from Strength

The Order from Strength scerario repreens aregonalizedand fragmerted world, concerred
with security and protection, emphaszing primarily regional markets, and paying little
attertion to comman goods. Nations seelooking after their own interess asthe bed deferce
against ecanomic insecuity, and the movemert of goods, people, and informaton is strongly
regulatedand policed Therole of goverrmen expands asoil comparnies water systems and
other strateg ¢ businessesareeither nationalizedor subjeciedto more state oversight. Tradeis
redricted large amaunts of money are invededin seaurity systems and tecmological change
slows due to redrictions on the flow of goods and informaion. Regonalization exacerbates
global inequality. Agreemerts on global climat change, interrational fi sheries and the trade
in endangeredspeciesareonly weakly and haphazadly implemented, reaulting in degradation
of the global commons. Local problemsoftengo unresolved but major problemsare
someimeshandled by rapid disagerreliefto atlead temporarily reslve the immedate crisis.
Many powerful countriescope with local problemsby shifting burdensto other,less powerful
countries increagng the gap betweenrich and poor. In particular, natural reurce-intersive
industriesaremoved from wealthier nations to poorer and less powerful ones Inequality
increagsconsideraldy within countriesaswell.

Ecosystem servicesbecome more vulnerable, fragle, and variade in Order from Strength.
For exame, parks and reservesexist within fixed boundaries but climate changesaround
them,leadng to the unintended extirpation of mary species Conditions for crops are often
suboptimal, and the ahility of societiesto import alternative foods is diminishedby trade
barriers As areallt, thereare frequent shortagesof food and water, particularly in poor
regons. Low levels of trade tend to redrict the number of invasons by exotic species
however, ecsystemsare less redlient and invaders are therefae more often succesful when
they arrive.

Global Scenario 3: Techno Garden

The Techno Garden scererio depicts a globally connectedworld relying strongly on
technology and highly maraged, often engineeredecasystems to deliver ecosystemservices
Overall efficiency of ecasystemservice provision improves but is shadowed by the risks
inherert in large-scale humanmade solutions and rigid control of ecosystems Tecmology
and market-orierntedinstitutional reform areusedto acheve solutions to environmertal
problems These solutions aredesgnedto benefit both the ecanomy and the environmert.
These changesco-develop with the expansion of property rightsto ecasystemservices
requiring pegple to pay for pollution they creag, and paying peagple for providing key
ecasystemservicesthrough acions such aspreservation of key watersheds. Intered in
maintaining, and evenincreasng, the economic value of these property rights, combined with
anintered in learning and informaton, leadsto anincrea® in the use of ecological
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engineering approachesfor maragng ecesystem services Invegmert in greentechnology is
accanpanedby asignifi cart focus on ecanomic developmert and educaton, improving
peapleOsivesard helping themunderstard how eccsystemsmalke their livelihoods possible.
A variety of problemsin global agriculture are addressed by focusing on the multifunctional
agects of agiculture and a global reduction of agricultural subsidiesand trade barriers
Recanition of the role of agricultural diversfication encouragesfarmsto produce avariety
of ecdogical services rather than simply maximizing food production. The combination of
these movemerts stimulatesthe growth of new markets for ecesystem services such astrade
in carlon storage, and the developmert of technology for increasngly sophisticated
ecasystemmaragement. Gradually, environmertal ertrepreneurship expands asnew property
rights and techol ogiesco-evolve to stimulate the growth of companesand cooperatives
providing reliabe ecasystem servicesto cities towns, and individual property owners

Innovative capacity expands quickly in developing nations. The relialde provision of
ecaystemservices asa component of economic growth, together with erhanceduptake of
techology due to rising income levels, lifts mary of the worldOgoor into a global middle
class. While the provision of basc ecosystem servicesimprovesthe well-being of the WorldOs
poor, the reliakility of the services egecially in urbanareasisincreasngly criticaland
increasngly diffi cult to ensure. Not every problemhassuccumbedto technological
innovation. Reliance on tecmol ogical solutions sometimescreatesnew problemsand
vulnerablities In some cases we sean to be barely aheadof the next threatto ecosystem
senvices In such caesnew problemsoftenseemto emerge from the lag solution, and the
costs of managng the ervironmert arecontinually rising. Environmertal brealdowns that
impactlarge numbersof pegple becane more common. Sometimesnew problemsseem to
emege fager thansolutions. The challenge for the future isto learnhow to organize social-
ecdogical systemsso that ecasystem servicesare maintained without taxing societyOsability
to implemert solutions to novel, emergent problems.

Global Scenario 4: Adaping Mosaic

In the Adapting Mosaic scerario, hundreds of regonal ecesystems arethe focus of political
and ecanomic activity. This scerario seesthe rise of local ecasystem maragemert strateges
and the strengthening of localinstitutions. Invegmerts in humanand social cagtal are geared
towards improving knowledge about ecasystem functioning and managemert, which reailts
in abetter underdanding of redliernce,fraglity, and local flexibility of ecasystems Thereis
optimism that we canlearn but humility about preparing for surprisesand about our ahlity to
know everything about maragng ecosystems Thereis also greatvariation among nations and
regonsin stylesof governance, including managemert of eccsystem services Mary regons
explore actively adaptive maragemen, invedigating alterrativesthrough experimertation.
Othersemploy bureatcratcally rigid metods to optimize ecosystemperformarce. Great
diverdty existsin the outcomeof these approaches some areasthrive, while othersdevelop
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severeinequality or experience ecdogical degradation. Initially, trade barriersfor goods and
products areincreased, but barriers for informaton nealy disappear(for those who are
motivatedto use them) due to improving communication techmologiesand rapdly decreasng
costs of access to informaion.

Eventually, the focus on local governance leads to some failuresin managng the global
commons. Prablemslike climate change, marine fi sheries and pollution grow worse and
global environmertal problemsintersify. Communitiesslowly realizethatthey camot
marage their local areasbecatse global and regonal problemsare infringing, and they begn
to develop networks among communities regons, and evennations, to better marage the
global commons. Sdutions that were effecive locally are adopted among networks. These
networks of regonal succesesare epecially comman in situations wherethereare mutually
bereficial opportunitiesfor coordination, such asalong rivervalleys. Sharing good solutions
and discardng poor oneseventually improvesapproachesto a variety of social and
environmertal problems, ranging from urban poverty to agricultural water pollution. As more
knowledge is collected from successesard failures provision of mary servicesimproves
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4.

Four Caribbean Prototype Scenarios

Basedon the global scenarios and their underlying assumptions introducedabove, a set of
four CaribbeanPraotype Scerarios focussing on food systemdevelopment wasdetailedby a
group of regonal stakeholdersand expert during the course of two workshops (seechapter 2).
The four Caribbeanscenarios arelargely coherert with their regpecive global QrarentsO(see
chapter 3), but may differ in agect particularly relevant for Caribbeanfood systems

Scerario 1: Global Caribbean(coherert with Global Orchegration);

Scerario 2: CaribbeanOrder From Strength (coherernt with Order From Strength);
Scerario 3: CaribbeanTecmo Garden (coherert with Techno Garden);

Scerario 4: CaribbeanAdapting Mosaic (coherert with Adapting Mosaic).

Figure 3 highlights that food systemsencompass two main aects. Activities, which relate to
the production, processing and packagng, distribution and retail, and consumption of food
(cf. p 20); and outcomes of these activities, which contribute to the threecomponents of food
secuity: availahlity of food, acessto food, and utilisation of food. (The outcomesalso
contribute to environmertal secuity and a host of other societal interegs.) Interacions
betweenand within biogegphysical and humanervironmerts influence both the activitiesand

the outcomes
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This chapter gives an overview how key socio-economic drivers, GEC and food system
activities and outcomes are assumed to unfold over the next 30 to 50 years in the four
Caribbean prototype scenarios - as discussed during the Caribbean scenario workshops (see
Tables 4.1 to 4.9). Based on these assumptions, more detailed storylines for the four
scenarios, were developed and drafted by the group of regional stakeholders and experts
during the workshops (see the scenario storylines presented below).

Key sodo-economic drivers

Important demographic and ecanomic developmertsthat governbdirecty or indirectly Bthe
possible future developmerts in the Caribbeanfood systeminclude:

Population growth, migration, age structure
Rural to urban drift

Increased life expectancy

Preferential trade changes

Increase in tourism

Remittances of agriculture in economy
Changesin returnsto land use

Increased competition for land

Female labour force participation
Change in development paradigm
Structural adjustments

WTO (World Trade Organization)
Change in relative price of food
Niche-market production
Diversification of export crops
Non-tariff barriersfor trade

KK KK KKK K
KK KK KKK K

Table 4.1 givesanindicatve overview of how some of thes driving forcescompare under the
four Caribbeanprototype scererios.

Table 4.1 Driving forces related to demographic and economic development

Global Caribbean Caribbean Order Caribbean Caribbean
from Strength Techno Garden Adapting Mosaic
Population growth Continues, lower rate
Fertility rates Low (due to high Lower fertility &
income) mortality
Life expectancy Increases Increases
Age structure Stable (also in Stable / aging Aging
agriculture)
Migration Decreasing More selective, Olbain- Selective, within region Relatively low
drainOwithin and also  follows resource
out of region availability
Urban - rural Low in small countries, Less people in Less urban, less
due more rural agriculture migration from rural;
development more small urban
centres, rural settlem.
Economic Growth Relatively high Relatively low Relatively high Low, but steady (maybe

initial drop), growth not
in traditional economics
Transport Cost / Energy High High
Systems
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Tourism Increased importance

Equity Increase in equity

Financial flows Intraregional increase

in financial flows

New Green markets,
Role of environmental
economics

More inequalities within Greater economic
region and countries, divide, less access to
less @Gniddle classO food

More equitable wealth
distribution, equity
rather than growth

Tech is concentrated in Less injection of money
few companies -wealth from outside Caribbean

follows
Green markets and New green markets
environment economics emerge
play minor role only

New green markets
emerge

Additionally, anumber of developmerts relatedto intemational and regonal socio-political as
well ascultural developmerts, were identified asbeing relevart for the future of Caribbeanfood

systems

Political independence

Better agriculture and food policies
Land tenure system changes
Change in agric institutions

Declinein role of agriculturein policy
Dominant type of governance
Improved food legislation/ regulation
Gaps in legislation and enforcement

KK K K KKK K K

Changesin regional policy cooperation

Dietary changes

KK KK KKK K K

Agriculture less important in education
Life style more sedentary
Impact of mass media

More women in labour market
Proliferation of fast food

Changes in family structure

Changing work arrangements

Greater awareness health and food saf ety

Tabe 4.2 comparesin anindicaive mamer how thee driving forcesareexpectedto play out
under the four Caribbeanprototype scerarios.

Table 4.2 Driving forces related to international, socio-political and cultural developments

Global Caribbean

Increased cooperation
in economic issues.
Increased cooperation
in some environmental
issues only (reactive).
Often market driven,
policy follows

Haiti issue resolved,
fully integrated.

Regional Cooperation

US - Cuba Situation Embargo lifted

Emergence of new
markets (India, China)

Caribbean Order
from Strength

At first more regional
coop (until 2015). More
diverse global power
situation: Caribbean
countries as satellites,
in struggle for
international power
spheres. Fragmentized
world - leads to
fragmented Caribbean.
®leo-colonial mentalityC

Caribbean
Techno Garden
More regional
cooperation. Countries
specialize in key
products and
development of niche
markets. National
specialization, @or the
greater good®

CSME works!

Remains

New markets emerge
only for preferentials

New markets emerge
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Caribbean
Adapting Mosaic
CSM comes into play,
effective by 2010.
Allows for high labour
movement, follows
economic options.
Disparities between
countries drive mobility.
Some regional
cooperation, but
sustainable developm
addressed on national
level only.

Embargo lifted



Kind of Governance,
Political Agenda
Security situation,
Crime

Enforced, Improves
significantly
Investments into human Increase

capital

Who invests in human Both public and private
capital? sector drive

Driven by Multinational
Organisation

Less domestic capacity High training levels,

building less @nskilledGabour
force

Revenue driven,

companies / private

sector drive

more knowledge
transfer

Empowerment of local
communities

Increases ®ig time®

Higher demand for ICT, Local capacity building,

intrinsic investment
regime

In addition to the above socio-ecanomic drivers which impactthe evolution of Caribbeanfood
systemsboth directy and indirecty, a number of assumptions directy relatedto the type of
agiculturein the regon were discussed and detailedfor the four Caribbeanprototype scerarios.
Table 4.3 preerts someof these additional driversand how they are assumedto play out in the

four scerarios.

Table 4.3 Driving forces directly related to agricultural developments
Global Caribbean Caribbean Order Caribbean

Investments into agri
knowledge, science &
technology (AKST)

Big increase

Who invests in AKST? Private sector drives
primarily, but some
public sector
Investment to what

end?

Dominant agricultural  Market lead policy

food policy formulation, Trade
friendly

Subsidies Removed, reacts to
global trade
liberalization

Import / Export High trade

Regulations / Focus Regulation of quality
assurance for exports

(reactive), fish quotas

(Relative) Price of food General decrease

Techno Garden
Investments increase

from Strength

Decrease overall

Investments by profit,
companies drive in more investments
Specialised tech. &

@w-techGnvests

Focus on @od
securityQat the
expense of other
environment security

Policy governed by

Protective Focus on agri tech

First less import but
with less regional coop:
High imports

Increase in price in Not likely to reduce
local staple food, more significantly
import
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Positive feedback result

Caribbean
Adapting Mosaic

Major investments

Particularly improving
sustainability, env.

National and regional

technological prospects food security is

emphasized

Promote AKST,
especially locally

Niche products for
exports (functional food,
organic, specialties)
Food price go up in the
short-term, down in the
longer run



Global environmental changein the Caribbean

Food systemsarenot only subjectto socio-economic developmerts, but also to environmertal
conditions. Environmertal conditions aresubject to change either due to natural developmert
(eg. volcaric eruptions, solar acivities or due to global and regonal environmertal changesthat
reault from arthropogenic acivities Some of the key aspects of GEC (idertified atthe first
Caribbeanscerario workshop) that are expectedto shape Caribbeanfood systemsare:

Increase in frequency of extreme weather and changing weather patterns
Deterioration of coral reefs and watersheds

Over-exploitation of natural resources

Pollution

Sealevel

KK KK K

GEC (and egecially changesin meantemperatre, changesin rainfall, changesin weather
patterrs and extreme everts, and sealevel rise) is expededto have a markedimpacton the
Caribbean While the changesareassumednot to vary much betweendifferert scerarios overthe
next fifty yeas (see Talle 4.4) it isimportant to note that the scerarios do differ markedy in how
society reects.

Table 4.4 Assumed developments related to GEC in the Caribbean

GEC DRIVERS Global Caribbean Caribbean Order Caribbean Caribbean

(up to 2050) from Strength Techno Garden Adapting Mosaic
Climate Change: Global: Increase by 1.5 to 2.0 Degree Celsius

Temperature Mean Caribbean: Increase of 1.0 to 1.5 Degree Celsius

Climate Change: Global: Increase globally, but diverse spatial patterns

Rainfall Mean / Var. Caribbean: Huge uncertainty, (potential: decrease in average, but increase in intensity)
Extreme Weather: Global: Increase with increase sea temperature (maybe)

Tropical Depression,  Caribbean: Uncertainty, (potential: increase in frequency) - no question that they continue,
Storms, Hurricanes

Sea level Global: Increase by 25 to 30 cm
Caribbean: Increase by 25 to 30 cm -> more storm surges, salt-water intrusion?
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Other agects of GEC areexpectedto have diff ering developmerts and impacts in the four
Caribbeanprototype scerarios. Some examgdesdiscussed at the Caribbeanscerario workshops
arehighlightedin Tade 4.5.

Table 4.5 Assumed consequences related to GEC in the Caribbean
Global Caribbean Caribbean Order

GEC DRIVERS

(up to 2050)
Flooding

Land Use Patterns

Water availability & use

Fish stocks
& Marine Resources

Pollution (Air, Soil &
Water)

Continues to be

frequent initially. Then,
with economic growth,
better preparedness at

national level. Individual

risk remains. Some
land zoning introduced

High land use intensity
plus abandoned
marginal areas.
Agriculture not for
staple food, but niche
markets. New urban
areas on @ood®
agricultural areas.
Some (and zoning®
Increasing water
demand, competition
between sectors

from Strength

No flood planning

At first like Global
Caribbean, then shift,
leads to mix:

- use of marginal land
to provide basic food
needs

- use of good land for
cash-crop areas, follow
profits / export
Limiting factor for
agriculture. Strong
competition for water

increases, water pricing between water use

More collaboration in
region, leads to tighter
management. Fish
guota introduced

Enough pollution
management to (just)
sustain the system

sectors. More water
shortages

®ish as you canlpolicy,
no regulation, more
fierce competition,
negative feedbacks.
High risk: over-fishing
and collapse. Some
selective & aggressive
management to secure
markets

High pollution, largely
unmanaged
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Caribbean

Techno Garden
More engineering
solutions and techno-
fixes. Also better
forecasting technology
reduces flooding
impacts. Choice to
invest in proactive
management
Specialized agriculture

Caribbean
Adapting Mosaic
More management,
situation not worse,
maybe improved. More
local incentive for flood
planning, many more
small-scale retention
areas. More QseCof
floodwater

More @ntegrated®

for niche markets. Land agriculture, more use of

use highly intensive,
very productive
agriculture. Proactive
land management

Desalination and water
treatment improves,
also for use in
agriculture. Less water
needed in agriculture

Enhanced stock
rehabilitation tech, e.g.
aquaculture. More
cooperative
management

@an go either way®
additional pollution
potential due to new
technology, but better
societal pollution
management, often
supported by
technology. Polluter

pays principle! However

- some problems
technology cannot fix

current marginal. Also
more small-scale, yet
intensive, production of
niche products. Current
marginal lands are
brought into production

Better water
management and new
green technologies

Focus on local issues,
not common goods.
Initial risk of fish stock
depletion, could lead to
coop for recovery: ®an
go either way®

Relatively low pollution,
More local solutions,
pollution prevention



Food Systems in the Caribbean

The amalysesreported hereare based on the concept that food systemsinclude both a chain of
connected actvitiesand the outcomesto which these adivitiescontribute (Ericksen, 2006).
Future food systemactvitiesand outcomesdepend on both socio-ecanomic driving forcesand
GEC bseeFigure 3.

Food systemactvitiesaregroupedinto four categories

¥

Producing food (such asland preparaton, input acquisition, planting, peg/weedcontrol,
harveding, fishing, sale of primary product — these activities are determined by, for example,

prices, resource tenure, technology, climate, soil types, market access, etc.)

Procesing and packaging food (such asacquisition of primary product, transformation into
secandary product, packagng — these activities are determined by, for example, prices,

government regulations, infrastructure, technology, consumer demand, etc.)

Distri buting and retailing food (such astransport, sale in market, advertising, deliveryto
consumer, pricing DPthese activities are determined by, for example, government policies,
trade patterns and regulations, population distribution, etc.)

Consuming food (such aspurchase, preparaion, eaing, digegion Bthese activities are
determined by, for example, price, preferences, culture/ traditions, health status, source of
food, etc.)

Tabe 4.6 providesanindicaton of how food systemadivitiesareassumedto develop in
Caribbeanin the four scenarios.
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Table 4.6 Resulting developments related to food system activities
Global Caribbean Caribbean Order Caribbean

Producing Food

Processing and
Packaging Food

Distributing and
Retailing Food

Consuming Food

Legend:

from Strength

(+) Rice, (-) banana, (+) (+) Increase in some

sugar in few countries,
(o) coffee stable for

areas (resource
endowment); (-)

niche markets, (+) fruits Decrease in some

for niche, (+) fish

(+) More regional
packaging and
processing (demand
driven) in CSME
context; (+) fish

(+) Trade, (+) import
dependence, (+)
income; (++)
distribution through
supermarkets; (+) no
govt role in distribution
or price

(o) Over time global

areas (less efficient); (-)
Climate variability; (-)
Fisheries collapse

(+) likely increase in
Caribb, due to
competitive primary
production sector; (+)
more demand of
convenience food

(-) Transport
inadequate; (-)
bioterrorism; (-) impact
of GEC slows or
destroys distribution; (-)
some trade barriers

(-) Lower food quality

patterns dominate, until (fats, salts, sugar -
health concerns kick in, cheap sources of

a lot of advertising; (0)
Health concerns may
strengthen local
markets

energy); (0) Quantity
not quality; (-)
Unhealthy diets,
increase in NCDs

Techno Garden
(+) Environmentally
sound, but technology
dependant, (+) National

Caribbean
Adapting Mosaic
(o) Small scale
agriculture, but increase
in productivity to

specialization, (+) Niche combat rising food

exports for external
market, (-) import

(+) Meet international
quality and safety
standards; (+) minimize
waste or pollution

(+) Environmentally
sound, but higher food
miles, more regional
sources; (0) Retail
emphasis on env /
nutritional benefits

(+) Value on excess
reduction, less quant,
more quality; (+)

balanced diets, regional

products

prices; (+) Less extra
regional trade, more
local-regional

(+) Increased variety of
secondary food
product, processing of
local food is key to
sustaining local food
production

(+) Increase in local
distribution; (-)
decrease in variety of
food stuffs at local
markets - less trade for
certain commodities

(-) Less variety; (+/-)
more use of local food;
(-) higher prices

++ or +: very positive or positive developments expected for the Caribbean; -- or - : very negative or negative

developments expected for the Caribbean; o : no changes expected / current situation continues in the Caribbean

Tabes4.7, 4.8, 4.9 and Figure 4 then summarise how the assumed changesin the driving forces
and GEC, combined with the reaulting future development with regardto food system aciivities
areexpeciedto affect food system outcomesrelatedto food security, i.e.food availahility, food

acces, ard food utilisation.
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Food availability refersto the amount, type and quality of food aunit (household, community,
regon or nation) hasatits disposal to consume. It may be producedlocally, imported, or reflecta
changein stocks. Availahility mayvary sea®nally or by geagraphic location, aswell asahost of
other biogeagphysical and socioeconomic factors. Threetypesof determinarts contribute to food
availahlity:

¥ Production, i.e. how much and whichtypesof food consumedare availabe through local
production — determinants include climatic conditions, seed varieties, land holding sizes,
tenancy arrangements, irrigation availability, cropping cycle, labour availability, human

capital, energy sources, input and output prices, available and adopted technologies, etc.

¥ Distri bution, i.e. how food for consumption is made availabe (physicaly moved), in what
form, whenand to whom — determinants include transportation and infrastructure, public
safety nets, storage facilities, who has control over production, post-harvest processing,

governance, security, enforcement of trade barriers and borders, etc.

¥ Exchange, i.e. how much food is availal e through exchange mectansmssuch asbarter,
trade, purchase, or loars — determinants include income levels and purchasing power,
informal social arrangements for barter, local customs for giving and receiving gifts,

migration, gender and age structure, precipitation variability, markets, trade policy, etc.

Table 4.7 Resulting outcomes related to food security (in the context of food availability)

Food Availability Global Caribbean Caribbean Order Caribbean Caribbean
from Strength Techno Garden Adapting Mosaic
Production +/- o/- +/? +

(+) Increase inyields  (+) Slow increase

(o) Prod segregated by (+) Esp. Niche products
nation and commodity (+) Variety of products
(+) increase in regional

production total

Amount of food from
regional production

(-) Majority of food will
be imported (except
fresh fish, rice,
bananas); (+) meat
production; (-) fish
stocks may deplete

(+) Increase in some
areas (resource
endowment);

(-) Decrease in some
areas (less efficient)
(-) Fisheries collapse?

Distribution ++ - ++ +
(++) Increased trade  (-) Increase transport  (+) Improve (+/-) Initial inequity
(o) Will take time cost infrastructure at all (+) Local market places
(-) bioterrorism levels (+) Decentralization
(-) impact of GEC slows (+/-) depend on
or destroys distribution transport; (+) proximity
(-) some trade barriers of prod/con
Exchange ++ & ++ + &+ - & ++ -& +

Amount of food from
extra-regional & intra-
regional trade

(+) open markets
(+) quality assurance

(+) heavy food import
(except Bel, Guy, Sur)
(-) but sometimes
demand cannot be met,
due to high costs - food
shortages result
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(+) Interdependance at
regional level.

Less reliance on
external food stuffs.
And opportunity to
export processed food.

(?) Depends on level of
Caribbean cooperation

(++) Intra-regional trade
may be a must



Accesto food refersto ahility of households, communitiesor regons to obtain acces to the
type, quality, and quartity of food they require, overtime. Three typesof determinants contribute

to accesibility of food:

¥ Affordability, i.e.the purchagng power of households or communitiesrelative to the price of

food — determinants include pricing policies and mechanisms, seasonal and geographical

variations in price, local prices relative to external prices, the form in which households are

paid, income and wealth, etc.

¥ Allocation, i.e.the mechansmsgovernng when, where and how food canbe accesed by
peole — markets are a key determinant of food allocation; government policies often are

designed to correct market failures by allocating food to remote areas or at lower prices.

¥ Preference, i.e.social or cultural normsand valuesthat influencethe demard for certin

typesof food — determinants may be religion, season, advertising, preparation requirements,

human capital, tastes, customs, politics, etc.

Table 4.8 Resulting outcomes related to food security (in the context of food access)

Food
Access
Affordability +
(+) Food prices
decrease
(+) income increase
(-) fish price goes up,
due to limited
availability
Allocation +
(+) Improvements
Preference o

(o) Driven by global
media and pricing,
influence of media
increases over time

Global Caribbean Caribbean Order

from Strength

(--) Lower economic
growth, less income
(--) increase in food

prices, also of staple
food

(-) GEC shocks

(-) Often mismatch
where food is and is
needed

(-) Distribution

(-) GEC hinders alloc.
(-) @ich served first®

(-) Often cheaper food,
no focus on nutritional
value; (-) due to low
education and low
affordability; (+) with
money you can get
what you want
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Caribbean
Techno Garden
+

(+) Incomes increase
(-) Different national
situations as some
countries are richer,
dampened effect over
time

+

(+) Present trends
towards a balanced
allocation system are
expected to continue
(+) Market driven:
efficient

+

(+) Wealth and choice
allow preferences; (+)
tourist sector enables
authentic local foods

Caribbean
Adapting Mosaic

(-) Moderate increase in
wealth outweighed by
food price increases

What is the policy fix?

o

(o) Current marketing
systems work well (both
the formal and informal)

+/-

(+/-) Mixed outcomes:
some preferring local
foods over time; others
continuing to prefer
foreign foods. Based on
price / convenience



Food utilisation refersto household or community capacity (including strateges to consume
food. Thisincludeshow it is prepared(for consumption) and utilisedby the body. The three

elemers of food utilisation are:

¥ Nutritional value, i.e. how much of the daily requirements of calories vitamins, protein, and
micronutrierts are provided by the food peagple consume — determinants include diversity of
food consumed, type of primary protein (meat or legumes), disease incidence (which affects

food absorption), human capital, etc.

¥ Sccial value, i.e. all of the social and cultural agects of consumption, for example, eaing
meak together may be animportart part of kinship, or it may be very importart to always
have food for gueds, or special foods may be anintegral part of importart holidays — an

understanding the determinants of social value requires insight into the community and

household relations, as well as cultural customs.

¥ Food safety, i.e. whether households canproces and preparetheir food without risk of
contamination or decrease in the nutritional content of food — determinants include facilities
for cooking, access and availability of safe drinking water, hygiene practices, processing and

packaging in factories prior to coming to households, etc.

Table 4.9 Resulting outcomes related to food security (in the context of food utilisation)
Food Utilisation Global Caribbean Caribbean Order Caribbean

Nutritional Value o
(+) Higher awareness
as global trend
(-) convenience food
counteract

Social Value o

from Strength

(-) Affordability and
preference do not
favour balance diets

(-) likely more diseases

ol +

() Influence decreases, (+) Low info on
also because of lifestyle nutritious value

changes

Food Safety +
(+) Quality often
improved because of
competition
(-) greater vulnerability
to exotic diseases

increases role of
societal and religious
settings

(o) Likely: as currently

(--) Increase in

diseases due to diets
(+) very basic dietary
requirements usually
met, but at low value
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Techno Garden
++

(++) Gets better, also
due to technological
advance

ol+
(+) Possible increase
as reaction to
technological environ
(backlash), blending
between technology
and cultural values

+

(+) Improved
knowledge

(+) better use of
technology to ensure
quality

(+) active enforcement

Caribbean
Adapting Mosaic
++

(++) Increases in
education about food
(+) better quality, local
control

(+) more fresh food

++

(++) For local food
(?) imported food less
available

+ /-
(- to +) Initially no
systems, regulation or
enforcement in place,
then social dimension
kicks in



Global Caribbean Caribbean Order From Strength

Production Production

Food Safety Distribution Food Safety Distribution

Social Value /\ Exchange (global) Social Value // K Exchange (global)

|
\ \j
Nutritional Val. \ Exchange (intra-reg) Nutritional Val. / Exchange (intra-reg)

X

Preference Affordability Preference Affordability
Allocation Allocation
Caribbean Techno Garden Caribbean Adapting Mosaic
Production Production
Food Safety Distribution

Distribution

/// Food Safety /ﬁ

Social Value Exchange (global) Social Value Q Exchange (global)
Nutritional Val. Exchange (intra-reg) Nutritional Val. /// Exchange (intra-reg)
Preference Affordability Preference Affordability

Allocation
Allocation

Figure 4 Indicative food security diagrammes for the four scenarios (derived from the food
system outcomes presented in Tables 4.7 to 4.9).

Figure 4 providesanoverview of food systemoutcomesin indicatve food security diagammes
These have beenderived from the outcomes presertedin Talles4.7 to 4.9. Here arating of (++)
in the tablestrarslatesto high increae (i.e. outermast ring in the chart) and arating of (+) to
someincrea (i.e.the secand outermcst ring in the chart). Conversely, arating of (--) implies
high decreas (i.e. theinnemast ring of the chart) and arating of (-) reads assome decrease (i.e.
the secand innemost ring of the chart). Finally, arating of (0) trarslatesto no changesveraus the
current situation and a rating of (+/-) shows mixed trends with someincrea® in some aect
alongside decreasesin others(i.e. both aredepicted by avalue on the OdshedlineCrertrering).

Finally, afirst (indicatve only) comparison of how GEC may play out and place additional
concernonto Caribbeanfood systemsis depctedin Figure 5, based on the assumptions presened
in Tabe 4.5 and 4.6. This servesto give afirst impression of which agects of GEC are assumed
to be of high concernin all or most scerarios (e g. climate change or fish stock degetion). Also
this givesarough indicaion where the evertual impactof unfolding environmental concerrns
depends much on the future socio-ecanomic scenario and the possible regponse options or
adapation strategesto reducefood systemsvulnerablity.
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Figure 5 Indicative comparison of GEC concerns in the four scenarios (derived from the
assumptions presented in Tables 4.5 to 4.6).
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5. Response Options and Adaptation Strategies

The four Caribbeanprototype scerarios developed and presnted here provide a basis for
discussing the viahility of different regonse options and adaptation strategesto strengthen
regonal food systems At the two regonal workshops a range of options were identified (aslisted
below). As the scerarios themselvesdepict very differing views of plausible future developmerts,
possible regponse options may play out very differently or maybe evenviabe only in some of the
scerarios. Experts and stakeholdersmapped out a rough indicaiion of which regponse options and
strategesareconceivaldein the four scererios:

Gereralstrategesto improve adaptive capacity and decreag food system vulnerahlity:

Global Caribbean Caribbean Caribbean
Caribbean  Order from Techno Adapting
Strength Garden Mosaic
Change in cropping systems (i.e. when we grow what, what ! ! ! !
we grow, where we grow)
Development of comprehensive disaster management ! ! !
system
Implement integrated coastal zone management ! !
regional local only
Agricultural subsidies ! ! !
pro environ local
Massive sectoral change in activities (e.g. abandon ! ! ! !
agriculture completely, or stop fishing, or increase tourism) ?)
Proactive safety nets: e.g. crop insurance, fishing gear ! ! !
insurance per market
Reactive safety nets: e.g. compensation for flooded farmers; ! !
food aid (do nothing and let it increase) but limited

Apply more mechanization and/or appropriate agricultural ! !
technology to improve productivity

Regonding to temperature changes sealevel rise and water availahility stress:

Global Caribbean Caribbean Caribbean
Caribbean  Order from Techno Adapting
Strength Garden Mosaic

Produce more food in greenhouses (very costly) !

Build sea walls (Belize, Guyana) ! ! ! !
afterimpact  after impact

Move agriculture out of the coastal areas ! !

XXX

Implement better water management ! !

Introduce new laws for building w/ water harvesting ! !

Apply differential pricing policies for more efficient use ! ! ! !
(e.g. domestic vs industrial) ?)
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Regonding to increa in fish stock vulnerablity:

Global Caribbean Caribbean Caribbean
Caribbean  Order from Techno Adapting
Strength Garden Mosaic
More aquaculture & mariculture ! ! ! !
Coordinated management strategies (incl fish quotas) !
Additional international conventions and improve ! !
enforcement after shock
Regonding to pollution:
Global Caribbean Caribbean Caribbean
Caribbean  Order from Techno Adapting
Strength Garden Mosaic

More advocacy to build public awareness ! !

Improving waste management, reducing land based sources ! ! !
of pollution

More advocacy internationally to keep ships with hazardous !

waste out/ regulate what they do

Gereralstrategesto improve preparedness through researchand knowledge trarsfer:

Global Caribbean Caribbean Caribbean
Caribbean  Order from Techno Adapting
Strength Garden Mosaic

Better technology to forecast climate better, more early ! ! !
warning systems, international environmental assessments

Change in research system to produce better technology to ! !
adapt to env change (incl. more south-south exchange)
Research on and use of traditional or other knowledge !

Additional research on role of environment on fisheries ! ! !

Additional research into varietal (incl species) adaptation ! !

However, this overview doesnot aim to provide, nor should it be readas a sound amalysis of
different regponse options and strateges- rather it gives anoverview of someoptions. A fuller
discussion on regponse options and adaptation strateges is much needed, if regonal food systems
areto be strengthened against likely adverse impacis of GEC.

The Caribbeanprototype scerarios preented hereprovide abags for afuller discussion of
plausible future developmerts and their impact on the food system, for anassessmert of options
to erhancefuture food security and the implications of these options, aswell asfor amore
detailedreflection on how possible changesto the food systemin turn affect the GEC driving
forces
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Scenario 1: Global Caribbean (or Caribbean Libero)

A Caribbean Scenario coherent with the M A-Scenario: Global Orchestration

by Adrian Rodriguez, Ronald M Gordon, Terrence Phillips and Charles Carmichael

Global Context

The Global Caribbean Scerario assumesa future strongly influencedby widespread
globalization involving major macro-scale policy reformsand heightenedinternational
cooperaion. A strong focus on improving market performarce and economic growth prevails.
Therole of public goodsis redefined globally, reaulting in general improvementsin equity,
healh, education and social welfare. However, approachesto environmental managemert and
regponsesto GEC continue to be reactve rather thanproacive.

At the global level population is assumedto grow to the order of 8 billion by 2050 with
charecteristics of high migration and low fertility and mortality levels. The average income
growth rate is high, with global GDP averagng 2.4% per year over the period 2006-2020 ard
3.0% per year between2020 and 2050. Increa®d equity is evident and the higherincomelevels
arereflectedin greaerinvegmertsin new assets and humancagtal. Thisis accanpaniedby an
upward trend in technol ogical advances

The erergy-intersive lifesylesinfluencedby the higherincomesfuels energy demand. Energy
supply requiresthe use of lead-cast options and intersifiedtechnology use, and is fuelled by
market liberaizations. A strong international cooperation network develops. However, areective
attitude towards environmertal policiesprevails and no specific climat policy is pursued There
isaperception of sustainalde developmert, mainly due to high ecanomic growth. Leag cost
options and intersifiedtechology usein relation to meeting energy demards also include the
increagduse of altemative erergy sources(e.g. wind, hydropower, wave action, thermal, solar,
etc.), and evertually thereis a shift or reduced dependenceon oil and gas

Caribbean Context

Caribbean demography

Fertility rates and population growth: Fertility ratesare already low in most Caribbeancountries
and are projectedto remain low. As a consequence population growth also remains low.

Life expectancy: Life expeciarcy increaseesasarealt of higherincomeand quality of life.
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Age structure: The age structure becomesmore skewed towards an aged population, areault of
low fertility ratesand increasedlife expectarcy.

Migration (regional): Migration out of the regon decreasesbecause of improvedincomelevels
and quality of life. However, further intra-regonal migration might be expected due to income
disparitiesbetween countriesand the implicaions for the labour market Thereis also anincrease
of returning migrants from the diagpora aswell asfrom non-diagorars.

Rural - urban migration (at the country level): In the long run, the rural - urban dichotomy
becamesvirtually non-existent in mary of the smaller nations due to improved standard of living
and increasedattertion to rural developmert. Thereore, rather than rural-urban migration there
aretwo way fl ows, based on labour market dynamics and pecpleQlifestylespreferences

Economic devebpmentissues

Economic growth: Trade liberaization and improved governance contribute to increagd
ecaomic gains, which in turn fuel ecanomic growth. Thereis shift in the developmert paradgm
from import substitution to one of export led growth, which reaultsin higherintra-regonal and
extraregonal trade. Thisis supportedby improvemertsin infragructure, mechan smsand
regulations that facilitate intra-regonal trade (e g. improved port facilities removal of or
reduction in non-tariff trade barriers reducedtransportation costs on accaint of more efficient
systemg. Therelative contribution of agriculture to the ecanomy decaeagsin favour of the
tourism and servicessectors. This reaultsin increagd competition for land and some shift in lard
use away from agriculture towards retiremert and leisure utilizaion. Commodity agicultureis
concertratedin some countries(eg. Guyana, Belize and Suiname)and smaller islands specialize
in production for the tourism market and other specialized niche markets only. The global ard
regonal demand for fish products leads to increagd pressure on fi sh stocks, which becanefully
exploitedor evenoverexploited

Equity: EQuity improvesbecause of economic growth and erhancedgovernance.

Financial flows: Finarcial flows increase becatse of trade, foreign direct invegmert in tourism
and retiremert acivitiesand re-migration. Remittancescontinue to be importart, but ata reduced
level.

Labour markets: Thereisincreased participation of womenin the labour force. Increa in the
importance of tourism and servicesleadto better employmert opportunities Increagsin
education and invegmertsin humancaptal result in anoveral better qualifiedlabour force.
Increagd competition and the demand for skilledlabour in the private secior reault in reduced
unemgdoymert and improvedquality of life.
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Regonal cooperation

Increagdintraregonal trade catalyzesmore cooperation amang the countrieson political,
ecanomic and socioeconomic issuesand regponsesto environmertal concerrs, within the context
of CARICOM ard the CARICOM Single Market (CSME). Thereis anincrea® in the
harmanizaton of SPSregulations (i.e. the Santary and PhytoSaritary regulations of the World
Trade Organization) and animproved capacity to overcome non-tariff trade barriers. Thereis also
amarketdrivenincrea® in cooperation and networking for maragng natural reources(e.g.
fisheriesand energy sourceg and erharcing the resource base for eco-tourism (seebox on the
CaribbeanRegonal FisheriesMechanism).

Box: The Caribbean Regional Fisheries Mechanism (CRFM)

In March 2003 the Caribbean Regional Fisheries Mechanism (CRFM) was formally launched with the stated vision Qo
promote sustainable use of fisheries and aquaculture resources in and among Member States, by development,
management and conservation of these resources in collaboration with stakeholders to benefit the people of the
Caribbean regionO CRFM® mission involves promoting and facilitating the responsible utilization of the region® fisheries
and other aquatic resources to the economic and social benefits of the current and future regional population. The
institutional structure of the CRFM involves all the CARICOM countries and caters to the future inclusion of other
Caribbean states as well as agencies that work in fisheries and with fisher folk.

The CRFM is supported by a Technical Secretariat that is charged with, inter alia :

- Collaborating with national fisheries authorities;

- Providing management and development advice and assistance, particularly in areas of coordination, communication
and technical scientific operations; and

- Addressing urgent ad hoc requests falling outside of its agreed work programme.

The CRFM Secretariat delivers its functions through its headquarters in Belize and a second office located in St Vincent
and the Grenadines.

Science & technology issues

There is asignificart and more targetedincrea® in humancagtal and techological invegmerts
in reponse to the demands of the specialized agriculture, tourism and servicessecirs. This
invegmert driveisled primarily by the private sector with support from the public secior.

Agricultural and food policies

Agricultural and food policiesbecane more marketled and trade friendly; hence, agricultural -
and other - subsidiesarefaded out to comply with global trace liberaizaion rules As areault, the
relative price of food decreases Cheaper food and higherincomesreault in smaller food bills
within household budgets. The focus of regulation, atthe regonal and national levels, isto assure
quality and food safety, both for domedic and international markets. As areection to theinitial
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overexploitation of fish stocks, a Caribbeanfi sheriesmanagemen strategy with regrictions on
the fi shing effort and fi shing quotasis edabishedin the later part of the scerario period.

Cultural developments

The impact of mass meda, changesin family structuresand more stringent work arrangemens
contribute to more sedentary lifestyles changesin dietary patterns and a growing importance of
fad food outlets. Evertually, thisleadsto a changein the pattern of diseagsfrom infectiousto
Chronic Non Communicalle Disea®s(e.g. diabetes cardiovascularillnesses hypertension and
obesty), which mayor maynot prompt greatr awareress about heathy food hahits and dietary
and lifedyle practices

Global and Caribbean Environmental Changes

Global trends

Predctions for GEC are here assumedto be roughly consistert with those from the IPCC. Up to
2050: a) global temperaure increagshby 1.5 to 2.0 degreeCelsius; -- for the Caribbeanthisis
expectedto reallt in anincrea® of 1.0to 1.5 degeeCelsius; b) rainfall increasesglobally but
with diverse spatial patterrs -- for the Caribbeanthereis huge uncertainty (potertial decreagin
averag, but increa® in intersity; c) extreme weater evertsincreag globally with increagd sea
tenperature -- again, for the Caribbeanthereis uncertainty (potertial increa® in frequerncy), yet
the trends evidenced by the currert active weather cycle is expectedto continue; d) sealevel is
predctedto increa® by 25 to 30 cm -- in the Caribbeanthis impact on the frequency of storm
surges increagdsalt water intrusion and deterioration of coral reefs, seagrass and mangrove
areas

Flooding

Flooding events continue to be frequert, but the capacity to cope with it gradually increaseswith
the growing national incomes However, somerisks remain at the community and household
levels, epecially interritoriesalread/ currertly affected by high incidence of poverty and natural
resource degradation.

Land use pattern

Land use patterns are driven by a more diverse economy and the resulting competition from the

service,tourism and other leisure related economic acivities Thistriggersaneedfor land zoning
and a more structured utilizaion of margnal lands.

32



Water availability and use

The wider spreadof ecanomic activities within the agriculture, fi sheries leisure and services
increagsthe demard and competition for water. Thisincreagd competition triggersdifferertial
water pricing asa mectanism for water allocaton.

Fish stocks and marine reources

Cdllaboration in fisheriesmaragemernt and erforcemert of harveding policiesincreag in
regoonse to the high exploitation levels of the fish stocks. The increaseddemard for fish and fish
products, both regonally and globally, triggersthe increagd exploitation of under utilised and
unutilised species Only after a nea collapse of CaribbeanSeafi sh stocks in the 2010s and 2020s,
animproved maragemert strategy isintroducedto include licersing ard the use of tradabe
quotas Therealso is agrowth in aguacuture and mariculture operatonsin regonse to the
increagddemand for fish and fi sh products.

Pollution (air, soil and water)

Increagd economic acivity is assumedto leadto anincreagd public demard for better control
and disposal of agro-industrial, chemical and industrial wage aswell aswade from tourism
actvities This reaultsin the desgn and implemertation of private secor oriented wade disposal
mechanisms, within the context of ervironmertal policiesunder the Oplluter-paysQprinciple.
Paricular attertion is givento the needto minimize any hammful effects on the tourism-related
reources This also hasa positive effect on minimizing contamination of the water-table and
supply. The increase in the consumption of fossil fuels and the consequertial emissions hammful
to the ervironment catalyzesa drive that harnesseswind and other ervironmentally friendly
erergy sources

Caribbean Food Systems I ssues

Begnning in the year 2006 through to year2010 international agreemerts currertly in the
pipeline areassumedto be succesfully implemerted. These serve to fully liberalze trade by
2015 leadng to a New Global Liberaized Economic orderin the 2020s. Also, during the period
2006-2012, the CARICOM Single Market Economy (CSME) isimplemerted, with strong
national policy support.

As a consequernceto the unfolding market conditions thereis increasd private secior invesmernt

overthe period 2012 to 2025, focussing on niche market agriculture from regonal and global
sourcesfuelled by low costs of labour and the atiracive Caribbeanlifesyle, among other things.
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Food sysemsactivities

Production: The liberalizaion of markets reaultsin the reduction of tariffs, both globally aswell
aswithin CARICOM. The reduction of subsidiesin developedcountriesleads to increased
specializaion of production by countries accading to natural resource endowmert, agro-
ecdogical factors or skills. Examplesof specializaiion that may be observedin this scerario
within the Caribbeaninclude ricein Belize, Guyana and Surinam; sugar in Belize and Guyamna
ard alittle in Jamaica; coffeein Dominica, the DominicanRepublic and Jamaica; cocoain
Gremadaand Trinidad& Tobagp; root crops, arrowroot starchand related productsin St Vincent
and the Grenad nes and exotic tropical fruitsin Belize,the DominicanRepublic, Guyam,
Jamarta, the Windward Islands.

The following developmerts arehere expectedin production:

¥ Rice: Overall, production of rice increa®s aswell asprocessing of riceinto specialty/read/
to eatrice products. In addition thereis further diverdfi caion of the riceindustry providing
by-products for export into other markets.

¥ Coffee: Coffeeproduction remains stalle, or decreagssdlightly and isincreasngly focused
towards niche markets.

¥  Bananas: Banana production decreasesoverall and the remaining production is targeted at
niche markets (e g. ethnic, orgaric).

¥  Exotic tropical fruits: Praduction of exotic tropical fruitsincreags aswell asthe importance
of niche markets for them

¥ Sugar. Praduction of sugarincrea®gsin Guyama and Belize. The other countriesthat were
former sugar producers diversfy out of sugar; either by utilizing the land for other crops or
by using the sugar care for other products such asalcohol (see Box on changes in the Sugar
Industry in St Kitts and Nevis).

Box: Recent Developments with the Sugar Industry in St Kitts and Nevis

Following recent years of economic downturn, the 350 year old sugar industry in St Kitts and Nevis was officially closed
on July 30™ 2005, following a debate in the parliament. In preparation for this historic and traumatic event the Government
pursued policies and programmes that sought to provide alternative work options for the workers as well as to cater to
their social needs. A special office has been established to offer advice on re-entry into the labour market as well as
counsel on the stresses of the changes faced by the now displaced sugar workers.

Training and re-orientation will be provided together with a small stipend to assist in meeting some of their expenses.

As part of its efforts towards a smooth transition from a sugar to a non-sugar agriculture based economy the Government
sought and received technical assistance from the International Centre for Cooperation on Agriculture (IICA) with the
delivery of the training of youths focusing on entrepreneurship, agribusiness, agro-processing and agro-tourism linkages.
There is also increased exploitation of forests and mineral resources in the resource endowed countries of the region.
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Processing: Thereisanincrea® in packagng and processing of the agricultural productsin
which the regons specializes in the context of the CSME. Some countries egecially Trinidad &
Tobago and Barbados, erhancetheir processing capecities For examgde, the majority of sugar
producedin Guyamaisrefinedin Trinidad & Tobago under a private sector joint-verture
ageamert, subsequert to the implementation of CSME.

Distribution: Food distribution mecransmsimprove at national and regonal levels. Exports
increa® in those products in which the regon specializes At the sametimefood imports
increa®. Food is distributed mainly by supemarkets owned by afew large corporations. The
governmert plays no major role in setting pricesor regulating distribution; however, it plays a
role in precluding monopolistic pracices

Consumption: Consumptions patterns aredominated by global trends and mass meda
advertising; however, the increa® in chronic diseases(seeabove) associated with unheakhy
dietary patterns eventually may leadto a surge in heath concerrs and a move to more healthy
foodsin thelong run.

Food availability

Food production: Track liberalizaion leads to specialization in afew agricultural products that
areproducedin afew countries however, the majority of food isimported, except for fresh fish,
riceand bananas Increaseddemard for fish and fish products for export, the tourism industry and
local consumption exerts signifi cart pressure on fi sheries

Food distribution.: Globally, food distribution mechansmsimprove. This becamesevidert in the
Caribbeanalso on accaunt of the infragructural and otherimprovements in support of intra-
regonal trade.

Food exchange: Food imports significartly increase, both from within and outside the regon,
giventheraise in incomes demands from the tourist sector, and the specializaion of agiculture.
The role of the open marketin food exchange increases both globally and regonally. The main
concernof governmertsin food exchange would be to assure quality and safety and compliance
with SPSregulationsin the context of WTO ageamerts.

Food access

Affordability: Food becanesmore affordalde, asthe relative pricesof food decrease and incomes
increag. However, the price of fish and fish products increags in the longer term deite
increagd production of cultured fish products; atfirst due to increagd demard from outside the
regon and thendue the catch limits on the fi sh stocks introducedin the 2030s,
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Allocation: Food is allocaied more efficiently wherever it is neeced The main allocaing
mechanism hereis a functioning market

Food preferences: Food preferencesare drivenby global medaadvertising and pricing. The
influenceof mass medainitially increagsovertime. However, towards the end of the scerario
period (2030s, 2040s) the mass meda influence decreases aspeagple become more heath
conscious and agire lifegyle charnges

Food utilization

Nutritional value: Two main forcesdrive the percepion about the nutritional value of food. First,
convenience,which leads to anincrease in the consumption of packed and pre-prepared
unheakhy food; secand, a counterbalancing steady increa® in awareness about the nutritional
value of food in the longer run.

Social value of food: The social valuesattachedto food in the Caribbeandecaeas; however, it
remains importart. The main force driving those valuesaway are changesin lifesyles family
structuresand working arrangements.

Food safety: Food safety increagsbecause of competition. However, thereis greaer
vulnerability to exotic diseagsnot currertly coveredby WTOOsSaritary and Phytosaritary
regulations (SPS agreamert).

Related | ssues

Production diversification, trade and market expansion

The US Trade Embargo with Cubaisliftedin the 2010s. This leads to the expansion of cultural
and commercial tiesbetweenCuba and the English speaking Caribbean, initially informally and
ultimately formally with Cuba aswell asthe Dominican Republic becaning members of
CARICOM. Theertry of Cubainto CARICOM leads to the further developmert of commercial
actvitiesbasedon sugar being used asraw material for the production of pharmaceuticals or
other products.

Strongertieswith Certral Americaare also egallished (Note thatthe seeds for this development
canalread/ be seentoday, examdesinclude the current membership of Belize and observer
status of the DominicanRepublic in the Certral AmericanIntegation System (SICA) ard its
bodies(eg. Certral AmericanCommission on Environmert and Developmert (SIECA)), Certral
American Economic Integration Secretariat, among others; and the emerging Free Trade
Agreamert between Costa Ricaand CARICOM.)
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Transportation costs

Transportation casts arehigh, and lack of adequate transportation limitsintra-regonal trade. This
situation is gradually overcane by private led and governmert supportedinvegmert. Intra-
regonal air transportation improvesand a major carrier dominatesthe market. Marine shipping
capacity among the Islands and betweenthem and mainland countriesalso increaes

Tourism linkages

Niche tourism expands, in particular ecotourism, heakh tourism and marine tourism vertures
This growth in niche tourism is evidert in countriessuch asBelize, Guyana, Dominica, St Lucia,
Jamarta, Trinidad & Tobago and Suriname. This surge isinfluencedby Governmerts ersuring
safely of the operations through anincreagdinvedmernt in public safety. Intra-regonal tourism
also expands. As additional support of the tourism thrust, visarequiremerts aredropped or
waived for visitors from most countries The promotion/marketing of the tourism product is
industry led Agro-tourism linkagesincrease with visitors having the opportunity and the wish to
consume more locally producedfoods. There arealso stronger linkagesbetweenthe agricultural
and the tourist secbors, ashotel chains, with support from Governmerts, egallish mechanismsto
purchase fresh food locally. Some countriesexport humancagtal for working in the tourism
industry. Jamatcaand the DominicanRepublic leadin thisregard

Special focus on Haiti

Subsequert to thelifting of the US embargo on Cubathereis evengreatr international pressure
for aresolution to the ongoing instakility in Haiti. Evertually, with consideralie political leverage
from CARICOM, which securesthe active cooperaion of the super powersarnd international
acercies internal security is edalishedin Haiti and that country resumesan aciverolein
CARICOM. A global donor confererce on Haiti is convenedin the 2010s, and by 2025
conditionsin Haiti have finally stakilized Agricultural production in Haiti increagsbut thereis
greakrfocus on and promation of tourism and other leisure related verturesin order to further
diverdfy the ecanomy and secure sustained real growth.

Governanceissues

Democratic governance has improved in all countries and the CARICOM institutional
arrargemerts, as the regonal structure for setting policy frameworks, is widely recanized by
national governrmerts and the private sector.

Petroleum Guyana - Suriname

The dispute betweenGuyana and Suriname over oil/gasresrvesis settled, and the exploitaton of

oil and gasdevelops. Thereis a shift in labour towards the more lucrative oil/gasexploitation and

37



related industriesthat canleadto some disruption in the areaof agriculture production (sugar ard
rice). The reault is even more mechanization of agricultural production in order to maintain high
output levels. This may also creat job opportunitiesfor persons involved in the marine capture
fisheries which are willing to live out at seafor long periods.

Overview

Five Key ‘Global Orchestration’ Certainties

(1) The lifting of the trade embargo on Cuba imposed by the United States of America.

(2) Increased frequency and intensity of severe weather systems, as a result of global warming and other factors.

(3) The loss of traditional preferential markets for primary agricultural commodities.

(4) Unrestricted flow of labour and capital within the CARICOM Single Market (CSME).

(5) Increased aquaculture production of non-native food fish result in a challenge for the management and containment of

these exotic species that ultimately escape into the wild. This could be mitigated by a focus on utilising technologies
designed for farming indigenous species as practiced in Brazil.

Five Key ‘Global Orchestration’ Uncertainties

(1) To what extent can food systems and social infrastructure survive severe weather systems?

(2) What are the impacts of GEC on sea level rise, sea temperatures and marine life?

(3) By how much will intra-Caribbean migration increase and what might be the resulting impacts on domestic food
systems, following the removal on restrictions on movement?

(4) To what degree can preferential based agriculture production be @e-tooled@nto market led niche agricultural
production without causing a big social problem with the displacement of several workers?

(5) Can the trend of a declining age structure in the agricultural sector be successfully reversed?

Five Major ‘Global Orchestration’ Concerns

(1) The ongoing threat of marine pollution from accidental spills related to the trans-shipment of hazardous cargo using
the Caribbean Sea.

(2) The potential damage to food systems and destruction of infrastructure following the advent of severe weather
systems, threatening domestic food supplies as well as the ability to consistently serve the emerging niche markets.

(3) The threat to traditional tourism from the increased frequency of hurricanes in the Caribbean, with direct impact on the
domestic market for the hospitality industry as well as an indirect impact on the food security status of suppliers to that
market.

(4) The continuing impact of the fragile ecosystems in Haiti on the various food production systems in the country.

(5) Securing the investment required for financing the commercial and social projects necessary for the
strengthening/rehabilitation of the food systems and associated infrastructure.

Five Major ‘Global Orchestration’ Opportunities

(1) Application of new technologies in agriculture and agro-processing towards the development of products demanded by
the emerging niche markets.

(2) Diversification of agricultural production, following the loss of preferential markets, in a manner that seeks to supply
emerging niche markets while contributing to an improvement of the welfare of the displaced producers.

(3) Development of strong linkages with the tourism sector in the provision of agro-tourism and eco- tourism market
opportunities as well as in the enhancement of the supply of exotic foods to the tourism/ hospitality industry.

(4) Strengthening of the food production systems in Haiti through a country-wide network of community designed projects,
eventually leading to the gradual re-forestation of the hillsides of Haiti.

(5) Develop a science-based system for the management and utilisation of the marine fisheries resources, with strong
fishing community level support, to cater to the long term sustainable utilisation of the marine fisheries resources.
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Depiction of Developments for Ecosystem Services and Human Well-being in 2050 compared with 2000 in
the Caribbean Global Orchestration Scenario

] Global Development Caribbean Development
Industrial Developing Caribbean

Provisioning Services

Suffi cient access to food " " "

Fuel " " "

Genetic resources # # #
Biochemicals/Pharmaceuticals $ " "

discoveries

Ornamental resources # # #

Freshwater " " "

Regulating Services of Ecosystems
Air quality regulation
Climate regulation

Water regulation

Erosion control

Water purification
Disease control: Human
Disease control: Pests
Pollination

Storm protection

Cultural Services
Spiritual /religious values
Aesthetic values
Recreation and ecotourism
Cultural diversity
Knowledge systems (diversity
and memory)

Material well-being " " "
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Health " " "
Security " " "
Social Reations # " "
Freedom and Choice # " "

' = increase in ecosystemsOability to provide the service,

# = ability of ecosystem to provide the service remains the same asin 2000,
$ = decrease in ecosystemsQability to provide the service,
Source: Adapted from Millennium Ecosystem Assessment (2006)
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Scenario 2: Caribbean Order from Strength

A Caribbean Scenario coherent with the MA-Scenario: Order from Strength

by Dr Ballayram, Christine Bocage and Adrian Trotman

Global Context

The Caribbean Order from Strength scerario begns from the observation that the struggle for
global power is currertly in a state of uncertainty asseveral countriesseekto egahllish their
regoective spheresof influence. The bags of world political power also shifts. For exame,
power is no longer a function of military and natural resource enrdowmerts only, but relies
increasngly on other factors, e.g. intellectual capacity and informaion technology in the cas of
India; cheaplabour in the case of China;technology and resource endowmert in the case of
Brazil. At the same time energy scarcity increagstrarsport costs, increasng therole of fuel and
transport in bilateral relationships and trace.

The reallt of thisis a markedincrea® in multilateraism, in whichit is ervisagedthat evertually
the modus operandi of global trade and politicsis based largely on ararge of Gnetopole-satelliteO
relationships; for example, China may be a metropole with several AsianPecifi c countriesbeing
its satellites or Brazil competeswith the United Statesover being a metropole for mary
Caribbeanand Latin Americancountries

Meanwhile the gap betweenthe rich and the poor widens both betweenand within countries The
scerario also assumesa global population of 9.6 billion by 2050, due to relatively high fertility
ratesand mortality levels and high population growth. Assuming increagd threas of and the
execuion of coordinatedterrorist atacks in the 2010s the USA and EU significartly reduce
immigration and increase impedmerts and policing of travel. Exports thus become subjectto
increagdregulations - thus reaulting in higher transaction costs to trade. Consequently, intra-
regonal trade increases Foreign directinvedmen deaea® and come with strong corporate
control of the means of production and profits, particularly in minerals, servicesand natural
resources

Oil and gaspricesincrea® and the USA, aswell asother metropole countries attempt to setup
unilateraltrade agreemerts with individual nations to secue reurce availahlity. With the
advert of GMOs ard its dominanceby large multilaterds, agriculture in the reg of the world
becanesmore dependert on importedinputs (seeds, insecticides weedcides, exposedto greatr
risks with regectto invasve species gere pollution and leads to higher costs to food safety
monitoring.
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Caribbean Context

In this scerario, thereis a high potertial for the Caribbean Single Marketand Economy (CSME)
to disband in the longer run. Initially, however, global developmerts and high export tariffs might
trigger Caribbeancountriesinto stronger cooperaton: The CSME is givenastronger hand and
Caribbeannations move to strengthening itsrole in orderto promate a stronger regonal trade and
cooperaion and to mitigate future trade shocks. Between2010 and 2015, evena new regonal
plaming systemhelps to plandiff erert country focuses(Guyana: food production, Jamaica: niche
crops and others Trinidad oil). Individual country governmerts even may give up some of their
soveregnty/powerto allow more regonal governance.

However, dueto the global context, the CSME breaks done after only a few yeas. Because of
pressuresfrom consumers demarding cheaper food, export and imports from outside the regon
increa® again in some countriesthat bypass the CSME system. Trinidad, for example,istargeted
by the USA and begns bilateralnegotiations. Other countriesalso develop preferertial trade
ageamerts with Brazil, disregarding CSME agreamerts. Thisrealtsin CSME to breakdown in
the late 2010s; and the Caribbeanbecameshighly fragmertedleadng to weakenedfood systems
greakerinequalities and increasd poverty widenng the gap betweenrich and poor.

Regonally, amual growth ratesin Gross Domegic Product (GDP) are relatively low, with an
average 1.4% up to 2020, and decreasng further following the CSME breakdown to 1.0% up to
2050. Average income growth is moderat to low and thereislittle invegmert in humancagtal.
In the less competitive economiesthere arejob losses(further fragmerting the regon). Higher
inequality, both within countriesand intra-regonally result, and exacerbatespoverty.
Technological advancemen is also some pacesbehind that at the global level because of a lackof
invedmert in high-level tecmology. It is the private sector thatinvedsin humancaptal, and it
doesso solely profit driven Thereisinstahility with repectto state administrationsleadng to
civil unreds and increased crime, which puts pressure on the regonal tourist industry.

Global and Caribbean Environmental Changes

Global meantemperaure is expectedto increa® in the range of 1.5 to 2.0 degreesCelsius by
2050, and meantemperauresin the Caribbeanrise in the range of 1.0 to 1.5 degreesCelsius.
With regpectto average rainfall, thereis anincreas globally though this follows adiverse spatial
patterrt For the Caribbean future expecied average amual rainfall is highly uncertain. Here a
gereraldecreaseis ervisaged accanpaniedby anincrease in high rainfall intersive everts. The
number of extreme weaher everts, including tropical depressions, stormsand hurricares are also
likely to increa® with possible increa® global seatemperaures In the Caribbeanthereare some
uncerfainties but potential increased frequency and consequent vulnerablity to these weather
paterns continue to be high.
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A heighteredirregularity in weather patterns unfolds over the next ten, twenty yeas. By 2020,
additional flooding problemsoccur due to the increased frequency and severity of rainfall, storms
and hurricares Famersfind it diffi cult to recover and the governmerts continue to pump relief
into the secor. Additionally, thereis anincreased salinizaion in Guyamaand Suiname with the
readuction in freshwater fisheries

Key Environmental Drivers
(Up to 2050)
Flooding No flood planning

Scenario: Caribbean Order from Strength

Land Use Patterns Initially, there is more intense use of land, followed by use of marginal land to
provide for basic food needs. Good land is captured by cash-crop export
markets underlined by search for profits with scant regard for environmental
considerations

Water Availability Limiting factor for agriculture
Strong competition for water between sectors that use water and this
competition intensifies as water shortage becomes more pronounced

Fish Stocks and Marine Resources Fishing follows individual capacity with keen competition for available
resources - No fishing regulation hence potential for negative feedback on the
resource, egg. over fishing and collapse of the resource - The is some
potential for selective aggressive management to secure markets

Pollution (Air, Soil, & Water) Potential for high pollution due largely to lack of environmental management
practices and regulations

At the sametimethatoil pricesare soaring, the ahility of the ecasystemto erhance or support
pharmaceuicals and biochemical discoveriesis deaeasng. Thereis also areducedalility to
support ornamertal and freshwater resourcesdevelopment particularly in Guyana and Suriname.
Air quality, climate regulations, water regulations, erasion control, pes and disea® control in
both plants and animals camot be sustainedin large parts of the regon. Paricular disader evens
hit the regons hard (such ashurricares chemical spills, efc.) aseffective Emergency
Managemen Strategesare lacking in most countries

42



Caribbean Food Systems

The tabe below summarisesthe situation envisagedfor food system outcomesunder the
Caribbean Order from Strength Scerario.

(+) Increase in some countries (depend on resource endowment)

(-) Decrease in some areas (less efficient production systems)

(-) Climate variation (increased natural disasters)

(-) Fisheries collapse (?)

(-) Increased transport cost

(-) bioterrorism

(-) impact of GEC slows or destroys distribution

(-) Some trade barriers

(+) Increased food imports (except for Belize, Guyana and Suriname)
(-) Sometimes demand cannot be met due to high costs, resulting in food
shortages

(-) Affordability and preference do not favour balanced diets
(-) likely more diseases

(+) Low information on nutritious value increases role of traditional and religious
settings
(0) Current practices are likely

(-) Increase in diseases due to diets
(+) very basic dietary requirements are met but at low nutritional value

(-) lower economic growth, less income
(-) increase in food prices, also of staple food
(-) GEC shocks

(-) often mismatch where food is and is needed

(-) distributional constraints

(-) GEC hinders allocation.

(-) rich served first

(-) often cheaper food, no focus on nutritional value
(-) due to low education and low affordability

(+) with money you can get what you want

Legend: ++ or +:very positive or positive developments expected for the Caribbean; -- or - : very negative or negative
developments expected for the Caribbean; o : no changes expected / current situation continues in the
Caribbean; ? : very uncertain development

Food Availability, Distribution & Exchange
Food production increasesin some countriesdepending upon resource endowmert - while for

othersthereis a reduction because of loss of preferertial markets, increagd competition and the
imperaive to achieve intermational competitiveness and assome countriesreallocate resourcesto
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activitiesotherthanagiculture. Environmertal variahlity and lack of ervironmertal
maragemert leads to the collapse of the fisheriesindustry. Food distribution is compromiseddue
to increagdtransportation cost, bioterrorist acivitiesand overal impactof GEC. Food imports
for several countriesincreags(excep Belize, Guyana and Suriname). However, for mary
countries large proportions of the population lackaccessto this food - asincome inequality
increags economic growth slows, and depetion of natural resourcesis aceleraedby GEC.

Utilization

Lack of affordakility and preference do not favour balanceddiets, whichin turn leads to increagd
prevalence of nutrition-related chronic diseages(NCDs). With regectto social value, thereis an
increagdtendercy to resort to traditional and cultural food consumption patterns due to low
informaion on healthy food choices Food safety is compromised, due largely to lack of human
captal capacity to monitor and implemert food safety regulations, in turn reulting in an
increagdburdenon the heakh secbor. Increagd pressure on land and fi sheriesreault in increagd
natural resourcesdegradation. Increaed agriculture leads to higher attertion to proper cultivation
pracicesin some places but increagd erosion and degradation of fisheriesin most. The gereral
trend is to resort to self-suffi ciencyN much like the currert Cuban example.

Focus. Food Security and Food Safety
Keyissuesfor concem:

In this scerario, the food-heakh link is of particularinteres. Giventhe above-mentioned
assumptions that underpin this scerario, several issuesof concern emerge:

¥ Many countriesstill lackthe legslation and akility to monitor food safety.

¥ Lack of trainedstaff to do normal food safety checks at the differert ports of ertry.

¥ Increasng prevalence of nutrition related chronic diseasesand overweight/obedty asmajor
risk factors.

Consequently, under-nutrition and nutrition-related diseagsconstitute the main cawsesof death
and ill-heath in the CaribbeanRegon. In turn, thes are determined by factors that are (i) food-
related (e g. food availahility, acces and biological utilizaion); (ii) heath-secior related (e g.
water and sanitation, food safety, heath careservices including early childcare and development;
and (iii) multi-secboral (e.g. income distribution, acessibility to heakh care, poverty). However,
while heath and nutritional concerns become pressing, regponseisincreasngly reective ard
ineffective. (The Box below givesexamplesof how pressing heakh and nutritional concerrs
might be addressed, to Onsure againstCthe impacts of a Caribbean Order From Strength scerario
unfolding unchecked)
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Box: Adressing Health and Nutrition Problems

To effectively address the health and nutrition problems in the region specific actions/interventions would be required.
These actions cannot be posed as @uick-fixOsolutions but as comprehensive and long-term in nature and involving the
participation of all stakeholders, including the private sector and civil society and partnerships among regional and
international agencies. Specific actions to counter some of the negative developments for health and nutrition issues
expected in the Caribbean Order From Strength scenario may include:

National Food and Nutritional goals

Countries need to establish national food and nutritional goals so that their agriculture and food systems can deliver
adequate and nutritionally appropriate quantities of food, especially to low-income and vulnerable groups

School Based Initiatives

Nutritional problems can be countered school based initiatives, such as school-based attendance programs (e.g.,
conditional cash transfers), school feeding programs fulfilling nutritional goals rather than @illing empty stomachs® and
healthy lifestyle programs that are aimed at engendering good eating habits and healthy lifestyles among school children.

Micronutrient Supplementation

In most countries anemia prevention and control programs do exist. These programs are in dire need for expansion to
increase and sustain coverage of beneficiaries. Additionally, better targeting is required, especially among children who
require complementary foods (e.g. provision of iron supplements).

Regional Approach

A regionally agreed approach to food production and trade is needed. What must be decided is which country grows what,
and trades with whom, to provide the nutritional needs and at the same time reduce the imports into the region.

Overview

There areseveral key issuesof concernand opportunitiesin the Caribbean Order From Strength
scerario:

1. With stress on water availability the imperative is for better water management including differential
pricing policiesfor more efficient use of the resource (e.g. domestic vs. industrial).

2. Withrising sealevels and for countries below sealevel (e.g. Guyana,Belize) investments must be made

in sea defences (e.g. planting mango forests on sea banks, seawall construction).

Aquaculture and mariculture are appropriate responses to impending fish stock depletion.

Change in cropping systems (when we grow what, what we grow, where we grow).

Development of comprehensive disaster management system

Reactive safety nets: Compensation for flooded farmers; food aid (do nothing and let it increase).

Sectora changein activities, i.e. amore concerted and judicious approach to diversifying production.

No o~
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Scenario 3: Caribbean Techno Garden

A Caribbean Scenario coherent with the M A-Scenario: TechnoGarden

by Justin Ram, Donna McRae-Smith and Lauren Justice

The Global Context

In the early yearsof the 21% certury, the world economy is ata crassroad, the Doha round of
trade talks awaits completion, but thereis mistrust among tradng partners The major
international trade dispute is the farm subsidiespaid to Europeanand Americanfarmersby their
regective governmerts. Sauthem farmerswart access to the Europeanand Americanmarkets,
and at the same time Sautherngovernmerts do not want their markets flooded with cheap
subsidised Americanand Europeanproduce. The price of erergy is ever increasng asreflected
by the price of oil and Sauthern societiesneedto earnforeign exchange to help offset their
growing erergy bill. Progress on trade talks followed US presdent Gearge W. Bush meeing with
his Brazilian counterpart, Lula De Silvaand his commitmert to lower Americanfarm subsidies
oncethe Europears arepreparedto do the same.

In the early 2010s, climate change issuesand sustainable developmert are atthe top of the agenda
for all nations. A remarkalle shift in trade negotiations follows asthe US and Europears reduce
farm subsidiesand allow farm products from the Sauth to erter their markets. The US-backed
regonal FreeTrade Areaof the Americas(FTAA) isbackon trackdesite somereservations
from Verezuela and other countriesin Latin Americaand the Caribbean The FTAA, afreetrade
areathat stretchesfrom Alaskain the north to Chile in the south is rejuvenated because of
Americanand Europeanconcessions on farm subsidy reforms. The FTAA isreaisedby the yea
2030, and includesall Americancountries

Meanwhile, fishing quotasand other market based natural reource mamgemert techmiquesare
agreedupon and arebeing stringertly enforced New food production systemsare developed
basedon innovative technology that areenvironmentally benign and abe to take advantage of
margnal land and marine conditions. Nevertheless, growing concernover the health and
biodiversdty risks of genetically modifi ed foods leads to the abandonmert of GMO technol ogy.

The United Nations Developmert Programme (UNDP) brokersa dealbetweenrich countriesand
southernnations that facilitatesthe trarsfer of technology and knowledge globally. Rising prices
for hydrocarbon fuels leads to a shift in the use renewable sourcesof energy. Greater emphassis
now placedon sustainakle forms of energy. The use of fuels that are net carbon dioxide emitters

is regulated through market mecharismsincluding carbon tradng and use of the Kyoto protocolOs
cleandevelopmert mechanism.
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Eco-tourism asaproportion of the total global tourism industry continuesto expand. The Eco-
tourism industry is therefae a thriving industry thatis aleadng innovator in global
environmertal solutions.

Caribbean Context

Suwecesful completion of global trade negotiations that aredeemedfair by all partiesis an
important conduit for political change within the Caribbean Rising energy pricesalso meanthat
Caribbeanecanomiesstruggle atfirst, but Caribbeanpopulations demard economic and political
reformsthat would help them deal with the changed world order. Pditicians rally behind the
Caribbeanpeople ard call for greaer Caribbeanintegration and state the importance of Caribbean
agiculture,in line with CARICOM goals for food self suffi ciercy (i.e. reduceddependence on
importedfood). At the top of the agendais deeper regonal integration thatincludesthe free
movemen of labour. The Caribbean Single Market and Economy (CSME) becanesoperational
well before the full FTAA implemertation, and labour now movesfreely within the Caribbean
amang certersof production based on skill value/needs Bthus CARICOMOgoal of sufficiency is
realzed

At anaggregate level, the Caribbeanpopulation remains stalle in absolute numbersbut lower
fertility and mortality ratesleadto increasedlife expectancy resulting in anageing population.
Intra-regonal migration is driven by the location of new industriesincluding but not dominated
by agro-industries Agrarian'rural populations decreas. Thisleads to anincrease of populationin
some and deaea® othersof the islands. For example, Trinidad and Tobago and Barbados seean
initial rise in population numbersaslabour from other parts of the regon fl ock to these countries
because of their booming economies which aredrivenby erergy, science and tecmology and
cultural tourism. Other countriesexperience a decline in population astheir skilledlabour moves
to other Caribbeancountrieswhere their margnal product of labour and hence wage is perceived
to be higher.

This economic transformaion of the Caribbeanregion, follows the Lewis model of
Olrdustrialisation by InvitaionObut it happers at aregonal level, wherethereis a Otarsfererce
wagedn the more modern economiesthat helps attract labour from lower paying industries?
However, labour immigratesto higher paying jobs, and this allows the subsistence sectors
(mainly agriculture and tourism, wherethe majority were employedin their home countrieseg.
in Belizeand Guyana)to becane more productive asthe margnal product of labour in these
secborsincrease. Over timethe wagesin these sectors improve asthey provide food ard

2 Lewis, W.A., 1950, OThe Industrialization of the British West Indies. In Caribbean Economic Review, 2
(1) pp. 1-8.
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recreaton for the populations in the modern countries® A cadre of well-trained, local
professionals areattractedto these secors, astheir productivity improvesand profits are
increagd Improved profitahility allows new techology to be emdoyed and once non-arable
lard like salt marshes became Of@d basketsO.This change in the fortune of Caribbeansocieties
isdrivenby the changesat the global ecanomic level (of freertrade) and the call by Caribbean
peagple for political, social and ecanomic integration to help adust to the new global reality.
Gereraly, thereis greaer equity, eventhough the tecmology is concertratedin afew comparies
aswealh tricklesdown and unemgoyment reduceswith rising invegmert in education.

Deeper political and economic integration becanesalasting agpectof Caribbeanintegration.
There aresome social tensions, asnative populationsin some countriesadust to the new arriving
immigrants and their culture. The Weg Indiescricketteamand other catalysts of social
integration help quell any social tersions.” By 2050, culturesbecane merged, and the Caribbean
becanesa melting pot of culture which helps propel cultural tourism asa major source of foreign
exchange earrings for some countries

Table TG-1 givesabrief overview of pag GDP trendsin selected countries It shows thatthe
ecaomic performance of Caribbeancountriesvary significartly. For example the GDP of
Trinidad & Tobago grew by 51% over the period 1995- 2003, while the GDP of Jamaicaand St
Luciagrew by only 4% and 3% regectively. Differing ecanomic prospects provide a conduit for
the immigration of labour betweenCaribbeancountries

Table TG-1 Total GDP (US$ million) at constant prices (Source: Justin Ram, pers comm)

1990 1995 2000 2003
Antigua & Barbuda 377 415 524 550
Barbados 1646 1588 1845 1852
Belize 464 620 870 951
Dominica 198 218 234 226
Grenada 211 233 299 319
Guyana 317 477 561 558
Jamaica 4786 5240 5278 5449
Saint Kitts & Nevis 161 194 249 253
Saint Vincent & the Grena. 192 223 261 275
Saint Lucia 325 367 375 378
Suriname 535 519 561 588
Trindad & Tobago 4871 5348 7506 8059

Overall economic growth is relatively high, but the economic equality decreasesinitially dueto a
few capitalizing on novel technology opportunities but thenincreasesasmigration and acces to
ecaomic opportunitiesacrass the regon improve. Unemploymert decreasesasinvegmert in

% Lewis, W.A., 1958, CEconomic Development with unlimited supplies of labourOln Agarwala, A.N. and
S.P. singh (eds.), The Economics of Underdevelopment, Delhi: Oxford University Press pp 431-435.

“ Beckles, Hilary (1999), The Development of West Indies Cricket: The Age of Nationalism. University of
Michigan Press
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educaton increaes Thisinvedmen in humancaptal leads to a positive feedback in ecaromic
invegmert from outside the regon, but regulated by regional goals. For example Brazilianfirms
begntoinved in alternative erergy usesof sugar care such asthe production of ethanol (thisis
deat with in more detail in secion on G\daptation and Response Options and Related IssueD)

Regonal cooperation is strong, however, thereis specializaion by nation. The law of
comparative advartage works for the berefit of all. Thus, for example, Guyana begnsto grow
more rice and stapgesfor the regonOgood demard. Through specializaion, the regon becomes
food suffi cient and the food import bill falls asa consequernce.

Global and Caribbean Environmental Changeto 2050

There area number of factors that through their inter-relationships arereailting in aphenomeron,
whichis gererally referredto asglobal environmertal change (GEC). Thisincludestemperature
and rainfall changesthat have hitherto not beenexperiencedat the global scale, extreme weather
evens such astropical depressions, storms and hurricanes and greaer fluctuationsin sealevels.

At the global level GEC is often equated with Odobal warming,Obut much more thanwarming is
involved The rising concertration of carlon dioxide and other greerhouse gasesisleadng to
more extreme storms, higher-intensity hurricares rising oceanlevels, melting glaciersand ice
shees, droughts, floods and other climate changes Even the chemistry of the land and oceanis
changing, with the oceanbecaming more acidic Bthus threaening coral reefsbasareault of
higher carlon dioxide levels.

From the presen timeto 2050, Caribbeantemperaturesareexpectedto increae 1.0 to 1.5 degee
Celsius, and there is a high level of uncertainty with respectto rainfall variation. A trend that
pointsto adecrea® in average rainfall, with anincrea® in the intersity of the showersseemsto
be emergng. With regect to tropical storms, depressions ard hurricares it is believedthat any
risein temperauresmay leadto increagsin the number and intersity of windstorm relates
natural hazard events, eecially hurricares but thereis no doubt that these continue and that the
CaribbeanRegon continuesto be highly vulneralie to these. The IPCC suggeds therecould be
anincrease of approximatly 10-20% in intersity of tropical cyclonesunder erhanced CO2
conditions cawsed by greerhouse gasemissions. Sealevel is expeciedto increase by 25to 30 cm
and thereis avery realpossibility thatthis could leadto more storm surges and to salt water
intrusion into ground water systems

With regpectto agiculture and food security, anincrease in windstorm related events could
significartly affectfood systems In the aftemrmath of Hurricare Ivan, which affeced Grenadain
2004, for example, it is edimatedthat 91% of the fored wasdegroyed|eavng bare the watershed
and anecaystemthat supportedfauna and fl ora; 85% of nutmegtreeswere dedroyed and 90%

49



of cash crops werealso dedroyed. From these edimates it may be concludedthat food systems
and food security could be severely undemminedby future windstorm related evens.

Relatedto the above, other general agects of climate change such astemperature, rainfall, length
of growing sea®n and the timing of extreme everts could decide the succes and/or failure of
agiculture policiesin mary countries The directimpact of GEC arisesfrom variationsin the
aforemertioned climate conditions while the indirect impact that GEC may have on agriculture
could include unanticipatedundiagnosed peds and diseasesthat affect crops and which may not
be easly quartifiade.

Caribbean Food Systemsin the Scenario
Food policy

The main goal of Caribbeanfood policy is self-suffi ciency. This, however, is predcatdon the
use of technology that allows for more effi cient production and higher value added processes
such asorganic tecnologiesto be employed The focusis on production of greenagiculture and
fisheriestechnhology. Therelative price of stapgesgoesdown dueto (i) ecanomiesof scalein
certralizedproduction areas and (ii) intraregonal shipping costs which areless thanfrom the
USA and other extra regonal tradng partiners However, increasng wealth and educaion lead to
higher demard for higher quality, organic, whichis more expersive.

At present, agiculturein termsof importance to GDP plays arole that variesheanily by country.
However, ataregonal level agicultural GDP contribution is high. In mary islands, and in
particularin mountainous regons, agricultural production takesplace on smal farms. Using the
examgde of Dominica, most farmers currertly have poor land terure and use low technology
systems Small islands of the Caribbeanalso tend to equate to alackof fertile land for cultivation;
main crops are sugar care, banana, riceand coconut. In termsof the food system, imports also
play a significart role in nourishing the population. The recert trends for the main crops have not
beenencouragng, pricesand exports have beenfalling mainly dueto lost preferential acces to
markets and global over supply.

Giventhis background major changesthat arelikely in the Caribbean Techno Garden scerario in
Caribbeanfood systemsare discussed herein more detail:

I mpact of new trade arrangements
The Caribbeanis already losing acess to its preferertial markets. As areallt thereisadeclinein
production and profitakility of these tradtional crops. Thisislikely to continue asthe US ard

Europe reducetheir farm subsidiesand opentheir markets to food produced from maost countries
Caribbeanlow tecmology food production systemsare unalde to compete. Thisleadsto an
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increag in unemgdoymert since farm workersare retrenchedand small farmersno longer
producetheir tradtional crops. Energy pricesrise, the regonsOmport bill increases ard as
mertioned before, reformsare calledfor, which refocusesthe path of agriculture. Greater political
and ecanomic integration of the Caribbean, mainly through the CSME allows for labour to move
to otherislands wheretheir skills areneeded The marginal product of agricultural labour
therefae increasesin countriesthat have a comparaive advantage, namely Belize and Guyara
and these two countriesbecame the ObeadbasketCOof the Caribbean

To compete with importedfood, high tecmology is employedincreasngly, which allows for
examgde non-aralde land to be cultivated The tecmology for the new agricultural proceses
comesfrom other southern nations. Companesfrom thes nationsinved in the Caribbeansince
the Caribbeanhasaccess to the lucraive Americanmarket under the commissioned FTAA. The
regonOsgood systemsare now characierised by large scale high-techoperaions mainly in Belize
and Guyana that sell to other Caribbeannations aswell asexport to North America. Agriculture
in someof the other islands is also characterised by high tectnology for export to Orew green
marketsObut mainly in high value added products such ashorticulture and the developmert of
procesedindigenous products for niche markets.

Impact of GEC

Smal farming in the Caribbeanbecamesparticularly vulnerable to increagsin number and
intersity of storms The poor land terure mears that small farmersare unalde to insure against
thes everts and are forcedto leawe agricultural production. The new high techfarmsin Belize
and Guyana have invededin storm redstart crops aswell asbuildings, which help protect against
the adverse impacts of more extreme everts. For exanple, salt mardes which have increagd
due to hurricare acivity, have beenconvertedinto aralde land through the use of tecimology.
Market policies such asinsurance and market based environmertal policessuch asecaosystem
markets help protectthe ervironmert. The Caribbeanhowever, still hasa food import bill and
GEC mears thatthisis a source of vulnerablity asstormsinterrupt the shipping and delivery of
food both importedto the Caribbeanasa whole and within the regon from the new GCaribbean
food basketsOof Belize and Guyara. This mears that buffer stock arrangemerts are made and
during the non-hurricare season, raw agicultural producefrom Belize and Guyana are storedin
someislands. Pracessing of food, a non-tradtional form of agri-business, becanesanimportant
industry for someislands asa further adaptation to GEC.

Food sysemactivities

¥ Procesing is charecterizedby wade and pollution minimizaion and meets international
quality and safety standards.

¥ Distribution infragructure is strong and ervironmertally sound.

Higher food milesintra-regonally, but lower extra-regonally.

¥ Refil emphadson environmertal and nutritional berefits.

®
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Better education results in consumption of healthier ad most expensive foods.

Food consumption based on cultural preferercesremains strong.

Eco-tourism also drivesregonal food production.

Sacial value of food remains high and the movemert of skilledlabour reaultsin a deeger
multicultural mix.

K K K K

Adaptation and Response Options and Related |ssues

Technological transformation

Technological transformaiton of the agricultural secior islikely with the use of technology
transferredfrom southern nations, such asMauritius and China. A preeent examgdeis Brazilian
invegmert in ethanol from care in Jamaica and other countries Brazil's presden, Luiz Inacio
Lulada Silvahaspledgedinvegmert and export financing from his country's developmert bark,
BNDES, for Jamaica’s sugar secbor if Brazilianfirmsgo aheadwith plansto inved heanily in
Jamaica's sugar and ethanol industries(Jamaica Observer, 9 November 2005).

Thistype of technology transfer from other developing nations becanesmore likely asthe
Caribbeanbecamesintegratedinto the FTAA in this scenario and thereis a needfor greatr
productivity in agriculture. Ethanol providesa good examge of how new tradng partnersand
markets canbe nurturedin the face of changing WTO rules The Jamaicansugar industry is
reformedbecatse of the intertion by the Europears to reducethe price by 39% that they pay for
sugar from ACP countrieslike Jamaica. The Braziliars with better production techmiquesare alle
to help the Jamaicars trarsform their sugarindustry into a modern secior thatis akble to compete.
This scerario repeasitself in the Caribbeanasnew trade reg mesareegallishedand Caribbean
agiculture needs to be reformedto compete in the future or over the next five decaces

Overview

Key Factors in the Caribbean Techno Garden Scenario
Farm subsidies in America and Europe are reduced

Farming becomes more competitive, with adverse impact on Caribbean food production

Caribbean integration increases and CSME is implemented and free movement of labour is
allowed

Belize and Guyana become @aribbean Food BasketO

Technology from south is employed

Major GEC affecting region is CC with frequency and intensity of windstorms increasing
Delivery of intra regional and extra regional agricultural produce is vulnerable to storms
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Scenario 4: Caribbean Adapting Mosaic

A Caribbean Scenario coherent with the MA-Scenario: Adapting Mosaic

by Sharon Hutchinson, Dunley Auguste and Joseph Lindsay

Global Context

In the Caribbean Adapting Mosaic scerario population continuesto grow, peaking atto 9.5
billion in 2050. Thisisarealt of high fertility ratesup to 2010, which decline only slowly to a
medum rate by 2050. Initially, in developed countries medum rate of GDP growth continues
developing countriesin gereral are worse off relative to developed countries and have alow
GDP growth rate. However, over time, these income growth ratesincreas, leadng to aper capta
growth rate of around 1.9 % by 2050 for all countries International cooperaion is weak and with
regardto ervironmertal concernsthere is afocus on the local level only. Overtime, countries
increag invedmertsin humancaptal and new produced assets, eventhough thes invedmerts
areinitially medum and low for the developedand developing countriesrespecively.

Technology advancesare medum-low acrass all countries The absence of a climate policy
globally, coupledwith localregonal co-maragemert, lead to mixed outcomesin specific
environmertal quality changes Humanwell-being is generaly expectedto rise in the areasof:
material well-being; healh, secuity, social relations and freedom of choicefor all countries

Caribbean Context: Regional Inter pretation of the Global Assumptions

This scerario assumesthat for CARICOM countries thereis afocus on harnessing local skills,
knowledge, expertise, and institutions in orderto improve the quality of local ecosystems It is
also recaynizedthat the local ecosystemsare the basesfor sustainahility of these economies The
primary managemert approachis atthe national, and not the regonal level, and each country
adoptsits own, and varied style of maragemert. Approachesrange fromrigid to fl exible methods
of assessing eccsystem performarce.

Thereis awide range in the ecanomic status of Caribbeancountries However, all of the regonOs
countriesareviewed asdeveloping. For thisregon, population growth ratesare low, and may
continueto fall asout-migration increags Per captaincome growth ratesare low on average,

but areexpectedto rise. Caribbeancountriesdo not cooperat much with extra-regonal countries
or institutions on ervironmertal policy issues and the focusis conserving national or regonal
ervironmerts only.
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An increagdemphass on tertiary educaion and training leads to increagsin humancagtal, and
invegmert in physical captal, though currertly low, risesin the coming decaces Degite therise
in humancagital, the continuation and possible increase in human captal migration result in
medum-low technology advancesby 2050. Until 2015 individual nations, or groups of nations,
focus on their own environments using localregonal co-maragemert.

It isexpeciedthatthereisless concertration in mega urbancertres Insteadthere are more small
urbancertresaround communities As arealt thereis expectedto be less rural-to-urban
migration. Countriesare expeciedto becane moreinsular. Thisredrictstrade flows and therefore
thereislessinjection of invegmerts of money from outside the Caribbeanboth in termsof aid
and foreign exchange. Caribbeancountriesadapt to the new world order and therefore initially
overal ecanomic growth in the Caribbeandeclinesbut experienceslow stead/ growth after 2015.
As areallt of the emphads on community developmert, thereis more equitale wealth
distribution. In the trarsition period unemgdoymert risesinitially, and thenfalls steadly overtime.

The dominart policy is gearedtowards national and regional food secuity. To promote this, there
is strong promotion of agricultural knowledge science and tecology (AKST). Thisisapplied
towards the developmert of products for niche marketing, such asorganic and functional foods
(low volumehigh quality/high price).As areailt of redrictedtrade flows, local food pricesare
also expectedto go up in the short term and down in the long term. Thereare higherinvegmerts
in AKST fundedby a mix of private and public sector partnership initiative and funding. This
aimsatimproving sustainahlity and environmertal resources Therealso are higherinvedmert in
humancagtal, which boosts local capactty.

The CARICOM Single Market plays a more effective role by 2010 arnd theredter. High lalbour
movemert occusintra-regonally and labour follows emergng options. The ecanomic disparities
amang countriesdrive the mobility of labour. Thereis someregonal cooperation initially but this
islimited, and sustainable developmert is addressed on anational level. The CARICOM single
ecanomy (CSME) is emacted by 2020.

Global and Caribbean Environmental Changes

Under the Caribbean Adapting Mosaic scerario, thereis expeciedto be anincrea® in the
ecasystemOsahlity to provide fuel, geretic resourcesand ornamertal resourcesin industrial and
developing countriesin the long run. In all Caribbeancountries thereis also expectedto be an
increa® in water regulation, erosion control, water purifi caion, storm protecion and peg control.
Thereis, however, not expectedto be any change in air quality regulation, climate regulation and
the rate of pharmaceuical discoveries

Global meantemperaure is expectedto increa® by 1.5 to 2.0 degreesCelsius by 2050, however,
in the Caribbean the changeis expeciedto be less: 1.0 to 1.5 degreesCelsius rise. Global and
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Caribbeansealevels are expectedto rise 25-30 cm by 2050. Thisleads to arise in salt-water
intrusion. Rainfall meanand variahility areexpectedto increa® globally but with diverse spatial
global patterrs. In the Caribbean there arehuge uncertaintieswith a potertial for decreagsin
meanand variakility but increagsin itsintersity. Extremeweaher mayincreas globally with
increagsin seatemperature. In the Caribbeanthere is uncertinty asto the frequercy of extreme
weather everts but there is a potertial or anincrea® in frequerncy of these everts, which further
increa® the CaribbearOsulnerablity.

Caribbeancountriesfocus on the CaribbeanSea, foreds, erergy, freshwater and coadal zone
maragemert askey to their developmert. While eachcountry recanizesits own auonomy, there
continuesto be the developmert of the CARICOM Single Market and Economy (CSME), which
isexpectedto be fully implemeried by 2020, with commitmerts by all goverrments and without
any major barriers

Community level activism increases and is spurred by deteriorating local problems, such as
flooding, unemydoymert and natural disagers Thisis coupledby anincreagd demard for natural
resources and rising oil prices Thereis also growing movemen toward developing ecotourism
asaviabe economic acivity.

Fres water quality and quartity areexpectedto decline under the Caribbean Adapting Mosaic
Scerario. More integrated land maragemert pracicesreducethe incidence of flooding. More
small-scale agriculture is promoted, and more marginal lands are brought into production. This
small-scale agiculture isintersive and focuseson niche products. In the Caribbeanthereis a
better water maragemert and the implemertation of new greentechnology. As areault, the
incidence of flooding is expeciedto further decline, and in the caseswhere fl ooding occurs, the
wateris retained and better utilized In addition, better water maragemert lead to increagd
availahility of water, whichin turn canbe usedto facilitate agricultural production on margnal
lands. Pdlutionisrelatively low asareult of proactive environmertal plaming and the
implemertation of more local solutions through community participation and empmpwermert.

The dominart role of community managemert leads to the better use of local fi sheries However,
sincefisheriesresourcesare shared without regonal supervision, national-level maragemert of
the fish stock of fisheriesleads to sub-optimal decisions. This hagers the declinein regonal
seafaod availakility, and over time, mayleadto the collapse of thee fisheries

Impact on Caribbean Food Systems
Food SysemActivities

Production in Caribbean Adapting Mosaic is basedon small-scale agriculture. It is anticipated
thatfood pricesrise. To combatthisrisein prices initiativesareimplemented aimedatincreasng
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productivity. The increased competition for land seenthroughout the Caribbean, especially from
tourism, housing and industry, boost the local price for land (which push food pricesup). Local
food production activitiesrise, asareault of the reduction in extraregonal trade. However, there
ismore localregonal trace, to offset the declinesin extra-regonal trade.

The ecanomiesof the Caribbeanfocus on increasng the variety of secondary food product. In
thislight, processing of local food is key to sustaining local food production. With the
developmert of more small urbancertres it isarticipatedthatthereisanincreasein local
distribution of food. However, the variety of food stuff atlocal markets decreags with lestrade
for certain commoditiesasa reault of limited production capacitiesin the regon. Consequenly,
therealso isless variety in the consumption patterns. Thereis more use of local food, but local
food pricesarehigher because of initial lower levels of overal food availahlity.

Food Sysem Outcomes

The amount of food from regonal production slowly increags particularly in the area of niche
products. There is greatr distribution of products, since thereis greater proximity of production
and consumption centres(more decertralizaion), asareault of more local market places The
efficiency of food distribution depends on the intra-regonal trarsport services Initially, thereis
higherinequity ascountriestransition from currert trade systems but overtimethereisamore
favoural e distribution of food.

There is aslowing down with exchange extra-regonally, but anincreag in intra-regonal trade.
Intra-regonal trade is a must, but this depends on the level of Caribbeancooperation. Thereisa
lower affordahility of food, asthe moderat increagsin wealh are outweighed by food price
increags This outcome canbe mitigatedonly if agricultural productivity increags Thereis not
expectedto be any change in the allocation of food, ascurrent formal and informal marketing
systemswork well. There aremixed effects on food prefererces Some persons prefer local foods
overtime;otherscontinue to prefer foreign foods. These effects arebased on food pricesand the
availahility of conveniencefoods.

In this scerario, thereis also much greatr nutritional value food availabe. This occus asareault
of asignificart risein educaion about food, better food quality, more local control and the
greaker availahility of fresh food. Social value of local food also greaty increa®s asimported
food isless availabde. Food safety outcomesare mixed Initially thereare no systemsin placeto
ersure adequate food safety, regulation or enforcemert. As plaming and training increags food
safely increaseesover time.
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Adaptation and Response

In order to adapt suffi ciertly to the emerging changesunderthe Caribbean Adapting Mosaic
scerario, variedregponsesareimplemerted As global temperature increas the Caribbean
ecanomiesareforcedto engage in adaptation reseairch, i.e. find new fl ora and fauna speciesto
adapt to changing climaic conditions, find new food production systems aswell asengage in
more mechanization, and appropriate agricultural technology to improve productivity. Overall
more traditional or other local knowledge is applied

To combat the water availahility stress, new regulations areimplemerted for building the
ecanomy with water harveging, and water saving techniques This also includesthe use of
differertial pricing policiesfor water use to encourage more efficiernt use of water by all users

Seawalls are built in Belizeand Guyana, to combatrising sealevel. There isanincread use of
aquacuture and mariculture, to supplemen the availahlity of harvegedwild fish. In orderto
maintain and/or increa® wild fish stocks, stringert fishery maragemert policiesand strateges
areimplemerted Thisincludesthe use of environmertal assessmerts, quotas bars and
community maragement. Supplemerting this, thereis more researchon role of the environment
on fisheries(for better underganding), and to improve the regonOsadaptive capacity.

To combat existing pollution, advocacyrisesto build public awareress. Wage maragement
systemsare implemertedto reduceland-based sourcesof pollution.

Sincethe emphagsis on maragng local ervironmerts, thereare more pro-active safety nets,
such ascrop insurance, not only for tradtional crops, but also for afairly wide range of cropsto
promote food security. Supporting this, also acomprehersive disager maragemert systemis
introducedin most regons, aswell asstrategesto reducerisk in fisheriesand integrated coadal
zone maragemert.
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Annex Il BParticipants evaluation of workshops

At the end of the secand workshop, participants wereaskedto evaluate the scerario exercise. The
evaluation quedionaire wasbasdon five quedions. In total, twelve reponseswere received this
secfon reports these:

Question 1: From your perspective, was this workshop worth attending?

All regponseswere positive. Some additional comments wereraised, such as

¥
¥

KK KKK

+K

Discussion was interesting, but we also need to discuss how to incorporate findings into policymaking.
Assisting in developing scenarios that can make our policy-makers think (about alternative) isworth it.
Itisalso important in helping the GECAFS Caribbean programme to focus better.

Yes, but | am concerned about the outcomes getting to the relevant policy makers to properly plan
against these scenarios.

Y es, very much so. It helped to share with other persons.

It provided a different perspective regarding development planning.

Very valuable Bit would helpful in the implementation of CARICOM/FAO food security project.

The workshop was well planned and theobjectives were met. It allowed me to think a bit more long-
term and gave new meaning to the short-term planning that we do in the region.

This was aworthwhile exercise. It raised very topical issues and proposed somereally interesting
solutions.

Actualy, | think this has been the best of the 4 workshops | have attended thisyear.

Question 2: Did you gain any new insights from this workshop and the scenario exercise?

Again, all regponseswere positive. Same additional commerts were raised, such as

¥
¥

+K

KK K K

Absolutely!

Gave meinfo on scenario building, especially on how to evaluate scenarios as a method of scientific
research. Additionally | have gained a more structered way of looking at food systems in the Caribbean
and the importance of GEC.

A lot of new insights about the different ways the world may transform, and how it may affect the
Caribbean.

Different possible worlds help to think about policy solutions.

Yes, all scenarios are important for decision-making. None is more likely.

Y es, developed an appreciation for the scenario research from the presentations and participation in
group discussions.

Yes, but | till have afundamental problem with the philospohical foundation and rationale of the
TechnoGarden scenario (of the Millennium Ecosystem Assessment).

Yes, | learnt atremendous amount B particularly on how GEC impact on Caribbean food systems.
The need for long-term planning and integration of different views and situations.

Y es, it emphasised the need for long-term visioning in the face of uncertainty.

Yes, | gained insight into the food system activities with which | was not familiar (not having
participated in the Jamai ca workshop)
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Question 3: Is there anything that could have been better during the workshop(s)?

Overall participants weresatisfiedwith the course of the workshop:

¥ No, not that | can think of.

¥ Notrealy. | believe we addressed any issues that would have affected the smooth running of the
workshop.

¥  No. Guidance from resource persons (i.e. GECAFS Team) was excellent.

¥ Theworkshop waswell organized and the facilitation has done exceeding well.

Nevertheless, some suggedions regardng logisticsand agenda weremace:

¥ | really cannot think about that at this time. Maybe a QittleOmeeting with the people involved in the
SANREM proposal, involving national and regional organisations.

¥ Yes: A bit moretimely provision of hard copies of some of the intermediate outputs of our discussions.

¥  Perhaps start earlier and finish earlier. Otherwise it was very well executed. The final sessionin
relation to concrete response in the Caribbean to the GEC situation could have been more in-depth.

¥  The Caribbean programme might be a bit different to the other two regions. | think therefore that an
approach which seperates national / local thinking (as in the general Caribbean plan) from regional
(centre of analysis) from the beginning might have made thinking clearer. Some of this was later
resolved. Also thinking about arosy options in each of the four worlds helps policy-makers think more
positively

Question 4: Do you have any comments on and how would you rate:

(a) Meeting organisation, logistics? | Excellent  Very Good Good
(2) (6) (2)

(b) Workshop agenda, facilitation?  Excellent Very Good Good
(3) (3) (2)

Question 5: Any other comments?

¥  Theworkshop could benefit from more stable/ consistent participant attendance.

¥ Inafew instances some sessions dragged, causing my attention to wander. |®n unsure whether this
was a perception of other participants. | welcomed the opportunities to contribute.

¥  Onemore day would have allowed for the full completion of the scenarios.

¥  Useful exercise DHow can we get the messages across to society and policy-makers.

¥ Therewasalot of hard work of the organisers, and | realy appreciate it. It made things flow very well
and they were able to clarify ideas.

¥  Looking forward to future collaboration.

¥  Keep developing the scenarios
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