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1. INTRODUCTION

In 1992, at the United Nations Conference on Emment and
Development (UNCED), the world community agreedht® United Nations
Framework Convention on Climate Change (UNFCCC) pammote
international cooperation in combating the probleassociated with a
changing global climate. In 1997 the Kyoto Protomithe UNFCCC was
agreed on, with the Protocol to come into force nvbeuntries, accounting
for 55% of global emissions, ratified the instrumeArticle 4.5 of the
UNFCCC promotes the development and transfer oir@mwentally sound
technologies to developing countfiems a means for enabling the
international community to fulfill the requirementd the convention. In
Marrakech in 2001 the UNFCCC Conference of Partleshighest decision
making body of the convention, agreed upon Decisid@P7 as a
framework for international and national action the development and
transfer of technologies.

One element of the technology transfer frameworkhes preparation of
technology needs assessmentlimate change technology needs
assessments are intended to assist developing riegsunt identifying
priority environmentally sustainable technologieattcan be considered as a
part of the response to the mitigation of climatarmé or as adaptation to
climate change

This report is intended to provide a technologydseassessment for Saint
Lucia indicating the priority environmentally susi@ble climate change
technology needs for Saint Lucia. In line with theidance provided in

4/CP7, it is expected that the results of the teldgy needs assessment will
be made available in national communications arrotelated national

reports.

! Termed non-annex 1 countries under the UNFCCC.

% The text of UNFCCC Decision 4/CP7 is provided gpéndix1.

% Other elements of the framework are technologgrinftion, enabling environments, capacity building,
and mechanisms for technology transfer.

“ See section 3 below.

® See section 3 below.



2. METHODOLOGY

Various methodologies have been developed for theduct of climate
change technology needs assessments. These imgpdeaches developed
by the Climate Technology Initiati?eand by the United Nations
Environment ProgrammeThese methodologies have certain basic common
characteristics and steps, and emphasize consaltptocesses aimed at
enabling stakeholder involvement in defining ptyptiechnology needs, the
establishment of criteria for selecting prioritch@ologies, and the linking
of climate change technology needs with wider dgwelent needs and
objectives. Both methodological approaches haven ha#idized within the
UNFCCC process. Further, both emphasize the neaeflefoble use of the
guidelines to suit particular national circumstasnce

As noted above, the identification of technologyde for responding to
global climate change should occur within the cenhief wider national
development goals. Given the existing challengest #iready confront
efforts to achieve sustainable development in agreg countries and the
uncertainties as to the pace and nature of clictzege, efforts for adapting
to climate change as well as for reducing greenh@as emissions should
be related to other non-climate change concerndh sag& economic
development, health and environmental protectiordraft framework for
technology needs assessments for adaptation taatelimhange in the
Caribbean has been prepared at a UNDP sponsordédivegrin Trinidad in
2003 which seeks to ensure a close linkage betweepriority technology
needs identified and national development pricitlppendix 2 provides a
schematic of the draft framework for technology deeassessment for
adaptation to climate change developed for thebBGadn.

For the implementation of the technology needsssssent in Saint Lucia,
the various methodological tools have provided irtgpd guidance within
the context of logistical, data and other constgainSpecifically, in
accordance with the terms of reference of the assgt, activities have

included:
« areview of available climate change related docuaten, including
the Initial National Communication of St Lucia, Wwita view to

® Methods for Climate Change Technology Transferdse®ssessments and Implementing Activities:
Developing and Transition Country Approaches angefiences. Climate Technology Initiative. March
2002.

" A UNDP/GEF Handbook on methodologies for technplngeds assessments. Final draft August
2003.UNDP.



identifying environmentally sustainable technologgeds for enabling
the country to adapt to and mitigate against globalate change,

« consultations with key stakeholders in public anggte sectors with
regard to the priority adaptation and mitigatioreas for climate
change technology (transfer and development), so @mable Saint
Lucia to identify priority technology need areas $obmission to the
UNFCCC, and

» Preparation of a report on climate change techryolmgds for Saint
Lucia, indicating the priority environmentally sastable climate
change technology needs based on the processegdwbove.

3. DEFINITIONS

Given the uncertainties that surround climate ckaibhgs important to use
accepted definitions for some of the terms usedtigreport.

Climate change is defined in the UNFCCC as “a change which islatted
directly or indirectly to human activity that alsethe composition of the
global atmosphere and which is in addition to redtalimate variability..”.
This definition distinguishes between natural clenm climate and those
arising from human activity. The effect of thesé\aties is a change in the
chemical composition of the Earth’s atmosphere.

The Intergovernmental Panel on Climate Ch&ng®CC) has defined
technology as “a piece of equipment, technique, practicalwkadge or
skills for performing a particular activity” antechnology transfer as
“..processes covering the exchange of knowledgenemoand goods
amongst different stakeholders that lead to theagpng of technology for
adapting to or mitigating climate chandeTechnologies may be “soft” such
as training and information technology, or “harditk as wind energy and
certain coastal protection technologies. The temef technology may be
via various means including private sector acgoisit government
ownership, and concessionary arrangements. Teaalkeeds are dynamic
and change with time so that a needs assessmeessagity reflects the
situation at a particular time. The acquisition tcansfer of a particular
technology may in itself affect subsequent techgyloeeds.

® The IPCC was established in 1988 as a joint inf&aof the United Nations Environment Programme
gUNEP) and the World Meteorological OrganizationNMV) to provide scientific and technical

Methodological and Technological Issues in Tedbgy Transfer. IPCC. 2000. Cambridge University
Press.



The IPCC report on Methodological and Technologidabues in
Technology Transfer defineglaptation to climate change as an “adjustment
in natural or human systems in response to actusfmected climate stimuli
or their effects, that moderates harm or exploésdiicial opportunities®.
This recognizes that adaptation activities may dsctive and/or proactive,
and that it is possible that there may also be fi@akopportunities arising
from climate chande It is important that adaptation not be seen as a
separate and distinct set of activities since imynastances adaptation will
involve incorporating knowledge of and concerns ¢bmate change into
existing and planned programmes and activitiesth&sIPCC has pointed
out, “a key misconception is that adaptation isaaktcarried out by
governments. Insofar as governments have propadyage responsible for
carrying out a variety of activities, they will bequired to take adaptive
actions. Most adaptations, however, will be carr@at by individual
stakeholders and communities.... Therefore, the gworent’s primary role

is to facilitate and steer this process>..”

From the standpoint of operationalizing adaptatidhere is general

acceptance of the need to link, or integrate, nreadior adapting to climate
change with other development goals and objectivdsis is important

given the long timeframes and uncertainties assatiaith climate change,
as well as the need to reduce existing vulnerasliso as to strengthen
capacities (ecological, technical and infrastruajufor responding to a
changing climate.

Finally, Mitigation of climate change refers to efforts to reduce siois of
the greenhouse gases that cause global climateggehand to efforts that
enhance the sinksof greenhouse gases. Mitigation includes greeségou
gas emission reductions through policies and measiunvolving use of
renewable energy, increased efficiency of energy aad enhancement of
greenhouse gas sinks through sustainable foresigeament.

1% See above op cit.

' While short term benefits may arise it is diffictd see any sustainable benefits to be derivad fro
climate change.

2 Third Assessment Report (Working Group I, p. 867)

13 See for example “Climate Impact and Adaptationesssnent: A Guide to the IPCC Approach”. Martin
Parry and Timothy Carter. Pages 114 — 136. Eanthd&88. Also “The Adaptation Policy Framework:
Users Guidebook”. Final Draft. UNDP/GEF New Yorkowember 2003.

14 Sinks refers to processes that remove carbondkcamd other greenhouse gases from the atmosphere.



4. OVERVIEW OF SAINT LUCIA

4.1 Introduction

The island nation of Saint Lucia is located at ¥jrées north and 61
degrees west in the Lesser Antilles of the eastanbbean archipelago,
situated between the archipelagic country of Safmcent and The
Grenadines to the south and the French territoiantinique to the north.

Saint Lucia has a population of approximately 16Q,@ersonS. Table 1
provides information on the growth of St Lucia’spptation over roughly
the last 150 years. The figures demonstrate rapmlation growth since
the 1960s. However population trends indicate & sbwards more stable
population growth. For 2001 population density \288 persons per square
kilometer nationally, with the figure rising to 79 Castries.

Table 4.1: Census Population 1843-2001

Year Population
1843 20,694
1901 49,883
1960 86,108
1970 100,893
1980 113,409
1990 133,308
2001 151,143

Source: Compendium of Environmental Statistics 2001

The island has a total land area of 616 sg. kmsisong primarily of a
rugged topography that reflects its volcanic origind is characterized by a
narrow coastal zone and a mountainous interior kvhiges to a height of
950m at Mt. Gimie. In addition to the mountainousas, the island also
possesses a number of valleys important to agm@lltproduction and
human settlements.

Saint Lucia possesses only limited natural reseupresently capable of
sustained exploitation. These consist primarily feftile lands, coastal

resources such as beaches and fisheries, and pu@wesiderable potential

exists for harnessing of the country’s alternatereergy sources such as
wind, solar and geothermal.

13July 2003 Estimate. Source: CIA World Factbook.200



The island’s landscapes provide habitats for a rundd terrestrial and
marine species of flora and fauna with life zoneghee island varying from
tropical dry forest in coastal areas to tropicah reorest in mountainous
interior locations. Terrestrial fauna include owamne hundred and fifty
species of birds, seventeen reptiles, nine mammuads four amphibians
including a number of endemic species. Pressurme frabitat loss and over-
exploitation means that a number of species ofafland fauna are
threatened.

Biodiversity in coastal and marine environmentalso rich and includes
coral reefs, sea-grass beds, rocky shores, wetleras and sandy beaches,
along with the various fisheries and other livingrme resources associated
with these habitats. These coastal resources motheé basis for the
country’s tourism and fisheries sectors.

4.2 Existing Climate

The climate of Saint Lucia can be characterizedtrapical maritime,
reflecting the influence of the sea and the coumiggographical position in
the western Atlantic. The island has a mean maxirtemperature of 30.1
Celsius and a mean minimum of about 24.5 Celsiughabthere is only
limited seasonal variation in temperature. Diurfuiytime vs. night-time )
variation is of the order of 6 degrees Celsius whsrseasonal variation is
near 2 degrees Celsius. The coolest months areniles to March and the
warmest from August to October. Altitude and toguimc factors result in
a number of micro-climates.

In contrast to temperature, rainfall figures cawv&agnlflcantly on spatial,
seasonal and annual bases. The island experiene@syaseason generally
from June to December and a dry season from FegbtoaMay. Average
total annual rainfall is about 1700 mm with Septemiteing statistically the
rainiest month. Orographic influences result imgigantly higher rainfall
over the mountainous interior than in coastal gredth the northernmost
and southernmost areas of the island being thetditeavy rainfall events
are generally the result of various tropical weathestems such as tropical
cyclones and tropical waves, as well as the infteeof the Inter-Tropical
Convergence Zone. Winds are generally out of tisé lmstween 070 degrees
and 100 degrees at an average speed of about 16 e windiest months
are from January to July.



Saint Lucia lies within the path of the annual Atla hurricane season that
lasts from May to November. During this period, gadticularly from July
to October, oceanographic and atmospheric conditioesult in the
formation and passage of a number of tropical wastesms, and hurricanes
across the Atlantic. Weather conditions associatiéial the passage of these
tropical weather systems include strong winds amcemtial rainfall. Saint
Lucia’s history contains many instances of the lofslfe and destruction to
property resulting from these conditions.

4.3 Overview of the Economy

Historically, the economy of Saint Lucia has beasdud on the production
and export of agricultural produce. During the 19&hd 1980s, banana
production for sale to protected markets in thetéthiKingdom dominated
the economy, providing the principal sources of lyment and foreign
exchange. The advent of free market arrangementbaoanas in the UK
and European markets since the latter half of tB804 has proved
problematic for small high cost banana produceks ISt Lucia where
cultivation of the fruit by small farmers, low teubiogical inputs, and
difficult terrain have meant that the industry rsable to compete with large
multinational agricultural corporations. Presentru#its in agricultural
development include improving competitiveness thgtowsoil and water
management and improving business skills and chipabi in the
agricultural sector. In addition to bananas, otggicultural produce include
root crops, livestock and poultry, citrus and masrggoMarkets include
export, tourism and domestic markets.

Following on the decline of the agricultural sectos been the rapid
expansion and development of St Lucia’s tourismasdzased on a number
of attractions including the country’s climate, mhatic natural scenery,
coastal and marine features, and cultural festiviadsirism now constitutes
the main engine of economic growth, including pdivy the main source of
employment and having substantial linkages witlep#ectors such as retalil,
construction, agriculture and services. In additioistay over visitors, Saint
Lucia also attracts large numbers of cruise shgs@agers, with the cruise
sector witnessing some of the most significant ghoim terms of visitor
arrivals over the last decade. Government planssage continued reliance
on tourism as a major catalyst for economic groavtti development.

In addition to the tourism and agricultural sectather major sources of
economic activity include construction, transpartd aommunications, and



government services. Manufacturing industry is anpeimarily at local

markets and consists mainly of agro-industrial poatsl, textiles, and
construction materials. Within the agricultural teecfisheries constitute a
major sub-sector.

Notwithstanding considerable achievements in a eawo§ social and
economic indicators, as well as in diversifying #®onomy, Saint Lucia
faces a number of critical obstacles to sustaindelelopment. Principal
among these are problems of persistent poverty thedr associated
environmental and social effects. Estimates fosli@éicated poverty levels
at 25% of the population. Downturns in economiavagt reflected in the
decline in the banana industry, the slowdown inigon earnings after 9/11,
and declines in the manufacturing sector are befiee@ have exacerbated
trends such as an increase in urban poverty anedased numbers of elderly
persons affected by poverty. A number of governmemigrammes are
aimed directly and indirectly at eliminating andélteviating some of the
problems associated with poverty in Saint Lucia.

4.4 Institutional Arrangements for Climate Change

Institutional responsibility for management of dite change concerns in
Saint Lucia resides with the Sustainable Develognaer Environment

Section of the Ministry of Planning, DevelopmentpvEonment and

Housing. This Section coordinates activities fa tmplementation of many
of the environmental conventions to which Saintiaus party. Among its

ongoing activities in relation to climate changee afforts aimed at

sensitisation of principal stakeholders, public semass, and capacity
building on matters relating to sustainable dewvelept. In terms of the
UNFCCC, the main activities at this stage revolreuad implementation of
the responsibilities relating to the reporting asttler requirements of the
convention, measures to promote capacity buildargl public awareness
activities.

Another agency with primary responsibility in theea of climate change is
the Meteorological Department, which is responsiblethe collection and
analysis of meteorological data. In addition, thatibhal Climate Change
Committee (NCCC) a multi-sectoral steering commaittemprising various
public and private sector agencies, provides teahninput on climate
change to the Sustainable Development Unit.



4.5 Vulnerability to Existing Climate and Weather

A critical set of obstacles to sustainable develepinarises from the island’s
vulnerability to a number of natural disasters.pburticular, Saint Lucia’s
geographic location and topographic profile makepibne to various
weather related disasters. These include hurricdloexls, droughts, fires,
storm surge, and coastal erosion. Other non-clanbtizards and risks
include earthquakes, volcanic eruptions, fires, im@araccidents, and
tsunamis.

Historically, hurricanes and floods have had thesthalisastrous impacts. In
the last half century a number of storms and hangs have resulted in the
loss of life and property. These hurricanes inclbdericane Janet in 1955,
and hurricanes Abby and Edith in the 1960s, allwdfich resulted in
economic losses to agriculture, infrastructure atiter property. In 1980
Hurricane Allen caused nine deaths, rendered 6p@®8ons homeless, and
caused damage estimated at EC$250 million. In 19%dpical Storm
Debbie resulted in losses in excess of EC$230anillin 1996 a strong
tropical wave incurred an estimated EC$12 milliordamages to properties
and infrastructure. In 1999, the eastward movingrigane Lenny generated
storm surge that caused extensive damage in caastd. These represent
significant events in the Saint Lucian context aaduire the diversion of
limited resources from other development prioritieg@wards relief,
rehabilitation and reconstruction activities.

In addition to vulnerabilities arising from topogtey and other natural
factors, there is also the influence of human #ots/ that enhance risks
resulting from natural causes. Deforestation, inappate land use, poorly
planned physical development, and certain agricailforactices increase the
risk of landslides and flooding that cause subg&ihuaiamage to property,
crops and coastal resources. Increasing volumesnapibper disposal of
solid wastes also contributes to flooding, paradyl in built up areas, and
increases risks of disease and contamination.

Another significant vulnerability relates to drowgBaint Lucia depends on
surface sources to meet its water requirements naittfall being unevenly
distributed both spatially and temporally. At pmfseannual dry season
conditions invariably affect the availability of wea supplies to residential
and other consumers. This is particularly signifida view of Saint Lucia’s



economic dependence on agriculture and tourisrthdrcase of agriculture
the variability associated with drought conditioosntinues to seriously
affect agricultural development and exports, incigdfruit quality and
supplies in the economically important banana itgudn the case of
tourism, rapid growth and high per capita demararatterize water usage
in this sector. Recent severe drought events, ascim 2001, resulted in
rationing of water supplies at tourism propertias, well as temporarily
reducing the attractiveness of the islands natscahery that is a critical
component of the tourism experience for which Shiria is marketed.

In addition to impacts on the economic sectorsuglnd conditions in Saint
Lucia also adversely affect human health. Theseaatspinclude increased
cases of gastrointestinal ilinesses, one of thecpoal sources of morbidity
in Saint Lucia, and enhanced risks for dengue fagea result of increased
storage of water. Dry dusty conditions also affespiratory health.

Other weather related vulnerabilities relate tosemo of coastal areas from
storm surge and rising seas that adversely afeeitiential, tourism and
fisheries property and infrastructure.

At a more general level, as a result of their s&eall island developing
States like Saint Lucia are recognized as beingjcpéarly vulnerable to
economic, environmental and security risks. FonShiicia, recognition of
such vulnerabilities has spurred various regionabperation initiatives
aimed at reducing vulnerability and increasingli&scy through the sharing
of limited resources and undertaking of joint atieg.

5. CLIMATE CHANGE MITIGATION ISSUES
5.1 Energy Generation Sector

Saint Lucia’s Initial National Communication reporthat the country
produced a total of 432 Gigagrams in emissions ldG& in 1994. Most of
these emissions originated from the energy gemeraector followed by the
transport sector.

In terms of electricity generation, Saint Luciasag demand has climbed
from 30.7MW in 1994 to 43.4 in 2002. The islandgenetly has an installed
capacity of 68.8MW supplied by diesel generatorstwigen 1995 — 1999,
electricity demand expanded by 32%. Official foistsasuggest that base

1C



demand for electricity will increase at an avera§®.2% annually over the
next few years with an estimated cost of approxagatUS$1million
annually required to fund this expansion

The country has achieved virtually 100% electrifima. An interesting
development from a climate change perspective leeh lithe growth of
summer time demand for electricity during day tise that peak demand is
now experienced in the day driven by extensivecanditioning use in
office buildings rather than traditional night timpeak demands related to
lighting"’. At present, there is no renewable energy in treegy supply mix
for electricity generation for Saint Lucia.

Reliance on petroleum-based electricity has mdwaitelectricity costs have
been affected by the steady increase in globgbraikes that have occurred
since 2002. The high cost of petroleum products reagwed interest in
renewable energy and in energy conservation pragesnExperience with
earlier efforts suggests that a number of regwatmstitutional, financial,
and technical requirements are needed if effontsefeergy efficiency and
use of renewable energy are to become instituimedland sustainable.
These requirements include the availability of loast or concessional
financing for purchase of technology, availabildl information regarding
opportunities in these areas, and certain levetsasfnical capability among
energy producers and end-users.

5.2 Road Transportation

The INC identifies the road transport sector assheond main source of
GHGs in Saint Luci¥ in 1984. Growth in this sector has been partitylar
rapid with the number of registered vehicles insmeg by approximately
25% in the five-year period from 1997 to 2001. A¢ tend of 2003, Saint
Lucia had a vehicular registration of 40,026 high per capita index of
vehicle ownership for a developing country. Theidagrowth of road
transport may have resulted in the sector now atoay for a larger share
of fuel imports and greenhouse gas emissions thanehergy generation
sector.

'8 Information relating to energy generation is takem “Energy Sector Policy and Strategy: a Green
Paper for Discussion. Volume 1”. Ministry of Phydi®evelopment, Environment, and Housing,
Government of Saint Lucia. October 2003.

" This may reflect both warmer or more humid comwdisi as well as a shift to more “modern” building
designs.

'8 Emissions arising from international air and seagport are regarded as fugitive emissions andatre
recorded as national emissions in the GHG inveragrged under the UNFCCC.

19 Source. Saint Lucia Road Transport Board. Jan2@éy.
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Table 2 below provides a comparison of transpatoseshares of petroleum
imports. This indicates that transportation doassome a greater amount of
petroleum imports than energy generation. Unfottelgahis figure does not
disaggregate road transport and other domestic fre@s international
transportation. This is significant since IPCC abtNFCCC reporting
requirements separate international, so-called tiiggi emissions, from
emissions involving domestic sources. This is agflgcimportant in the
case of St Lucia where long haul aircraft utiliziBg Lucia consume large
guantities of fuel.

Table 5.1: Transport Share of Petroleum Imports(BIC$ million)

1998 1996 1994
Transport sector43.7 34.9 27.3
cost (CIF)
LUCELEC fuel| 23.9 28.0 20.2
costs (CIF)
Total Petroleum 67.6 62.9 47.5
Costs
Transport sectorés 56 57
share (%)
LUCELEC share 35 44 43
(%)

Government of Saint Lucia. Energy Sector Policy arategy (A Green Paper For Discussion). Volum#linisiry of Physical
Development, Environment and Housing, CastriekuSia. October 2003.

For the road transport sector in addition to thebms associated with
greenhouse gases from vehicular emissions, theralap more immediate
development concerns related to lost productivigad safety, air and
ground pollution, infrastructural development andsts, and foreign
exchange leakage. Nonetheless, despite the prob&datisg to the transport
sector, effective regulation of growth in the sectamains difficult given the
strong demand for personal transportation and étance on petroleum
dependent imported transportation technologies.

5.3 Energy Efficiency and Conservation
In general, the structure of energy consumption Saint Lucia is
characterized by a large number of small consuinerssidential, tourism,

and commercial sectors. This has implications far type of mitigation
measures that can be successfully used. Energgieeffy/conservation
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measures would appear to provide opportunitieseducing rates of growth
and overall consumption of imported GHG producingrgy sources.

As the IPCC has pointed out, hundreds of technetogurrently exist that
can improve the efficiency of energy appliances amquipment and building
structures, the main end users of energy in Sautia. In the case of
buildings available technologies can result in emis reductions of as
much as 30%. The Government of Saint Lucia will have a majolerto
play in creating an environment that allows privegetor driven technology
transfer for energy efficiency through such measared policies as full cost
pricing of fossil fuels, regulatory actions, andgtmms and duties.

In Saint Lucia responsibility for energy consergatmeasures resides with
the Sustainable Development Unit and with the matficelectricity utility.
Actions in this regard have tended to be promptgdnimvements in
petroleum product prices and there is yet to beng-term national plan on
energy conservation embracing a range of public ansiate sector
stakeholders. Improvements in energy efficiencyehsre potential to reduce
foreign exchange outflow for petroleum imports,ueel pollution associated
with petroleum fuels, and to provide avenues fopleyment in energy
conservation related occupations

5.4 Natural Gas

In Saint Lucia and elsewhere in the eastern Caaibpmterest exists as to
the possibility of a natural gas pipeline from Tded in the south to
Guadeloupe in the north. As envisaged, the pipelmeld be used to
generate electric power in the French territorids Guadeloupe and
Martinique, and in Barbados, from where overall dathfor electric power
IS expected to rise by at about three per centaa ¥nergy cost reductions
are estimated to be as high as 40-50 per cenfwepcompanies using No.
2 fuel oil to generate electricity

Advantages of natural gas are that it is a clednel; is versatile in its
application; the technologies for using this reseuare in use and widely
available; and natural gas can be adapted as sptarand household fuel
with fairly marginal conversion costs. These fastonake natural gas a
potentially attractive option for greenhouse gasission reduction and

2 |PCC ‘Climate Change 2001: Mitigation. Summary Ralicy Makers and Technical Summary of the
Working group 111 Report. IPCC Secretariat. Gen2081.
L “C’bean gas pipeline behind schedule”. Trinidaca@lian February 19,2004
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energy substitution in Saint Lucia, once issue$ sischase demand for (and
therefore feasibility of) the fuel and costs fostallation of the necessary
infrastructure can be addressed.

5.5 Renewable Energy

Expected economic growth and development meanreffiatency increases
alone will be insufficient to reduce GHG emissidran the energy sector.
Options to reduce emissions per unit of energy yeed include various
forms of new and renewable energy. Saint Lucia d@ppear to possess
considerable indigenous energy potential partiplan solar, wind,
biomass, and geothermal energy sources.

The Initial National Communication of Saint Luciadicates that the

country’s Sustainable Energy Development Plan (SEWBjects that 20%

of the installed electricity generation would cofran renewable energy by
2010. In order to achieve this a number of actwitare envisaged in the
SEDP including resource assessments, reform opdlesr sector, and the
establishment of a project investment fund. At enéssolar energy for

heating is in widespread use in residential andratipplications.

The government’'s Green Paper on Energy SectoryPahd Strategy notes
that at “the present time renewable energy makesambribution to the

supply mix in St. Lucia. Even though it appears thand and geothermal
energy could make a significant contribution to #m@ergy supply mix,

existing energy sector policies do not encourageréipid development of
these renewable energy resources. New policienedd to be put in place
to facilitate the speedy introduction of renewabiergy production in the
national energy mix”.

5.6 Geothermal Energy

Efforts towards exploitation of the islands geothar energy have been
enhanced by the recent signing of a US$10 milligne@ment between
government and private investors for initial explosn and development of
geothermal energy on the island’'s west coast. HEseltant geothermal
power is intended for electricity base load appiccawith official forecasts
for geothermal providing up to 15 to 20 percent tbé total annual
production of electricity. Press reports indicab@ttan economic impact
study produced by the National Economic Council QY Estimates that the
potential savings to the St. Lucia economy willitb¢he vicinity of EC$2.5

14



million annually for each one cent reduction in ther unit cost of
electricity. The NEC report estimates that govemimeould also earn
royalty payments and that the potential sale obaarcredits could be
applied to further reduce electricity prices to mmers. Development of
geothermal energy would also contribute toward®nat energy security.

5.6 Mitigation in the Land Use, Land Use Change, ah Forestry
(LULUCF); Wastes; and Agriculture Sectors

The Initial National Communication of Saint Lucradicates that the country
produces small amounts of various GHGs through gases of land use,
land use change, and in the forest ecosystemsvertheless Saint Lucia’s
Initial National Communication indicates that thelLUCF category is a net
sink of GHGs so that the country is under no legabther obligation to

undertake mitigation activities in these sectors.

The Initial National Communication points out thedme emissions of
GHGs, chiefly methane and nitrous oxide, also oé@mm Wastes and from
the agricultural sector. In the case of Wastesdhamanate primarily from
landfill activities. For agriculture, emissions oker from the digestive
processes of animals and from management of atynallfields. In all

instances these represent negligible contributitms overall national
emissions.

Consequently, any mitigation activities in thesetses should be directed
primarily at non-climate change related concernsgchsas improving
agricultural efficiency or environmental and ecomorbenefits in landfill
management, with climate change mitigation benefgsa by-product or
additional benefit. At the same time there is tleedhto be aware of
opportunities for technology financing and othepopunities that may exist
for these sectors through linkages with climatengeafor example under the
Clean Development Mechanism of the Kyoto Protocol.

5.7 Conclusion

The prospects for mitigation of climate change am&Lucia are fairly wide
ranging and include opportunities for mitigation ithe energy,
transportation, forestry, agriculture and wastedas. Given the fact that
most of the country’s GHG emissions originate frahe energy and
transportation sectors, the concentration on niibgaefforts would appear

22 Termed LULUCF in the UNFCCC acronyms.
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to be most required in those sectors. Additionalijigation in the energy
and road transport sectors appears to providefisigni opportunities for
economic and environmental benefits for Saint Lwema therefore to be
consistent with the need to link climate changémetogies with wider
national development goals and objectives.

6. PROJECTIONS FOR CLIMATE CHANGE
6.1 Global Changes

Technology needs for responding to global clim&tenge will be dependent
on the types of impacts that climate change praslud@e International
Energy Agency in its forecasts for world energy2@20, indicates that
world energy use and related £6missions will continue to increase
steadily with fossil fuels accounting for 90% ogtkworld primary energy
mix by 2026°. As a result emissions of GHGs will be signifidgritigher
than those required for meeting the requirementshef UNFCCC for
stabilizing global emissions at levels that wouldlow sustainable
development to proceed.

The report of Working Group 1 of the IPCC Third Assment Report
entitled “Climate Change 2001: The Scientific Bgsisoncludes that
globally averaged surface temperatures have inededy 0.6° — 0.2°C
during the 20th century. The report projects glgbaveraged surface
temperatures in 2100 to increase by 1.4° - 5.89&tive to 1990, while
globally averaged sea level is projected to ri€8 @ 0.88m by 2100.

The IPCC projections indicate that globally, wargiinwould be
accompanied by increases and decreases in préoipita various regions.
In addition, there would be changes in weatherabdity, and changes in
the frequency and intensity of some extreme clinptenomena. These in
turn will profoundly impact the Earth’s ecosysteraffecting terrestrial and
marine biodiversity and the economic productionteays related to them.
Other projected changes include shifts in oceanicreats, shifts in
terrestrial life zones, and reductions in global¢over.

Influencing these changes in climate will be thesalcamount of greenhouse
gas emissions that occur into the atmosphere. Vel scenario for future
energy demand and supply will be determined by mbmr of factors

2 |International Energy Agency. ‘World Energy Outldbi2000. Paris
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including technological innovation and developmeg@opolitical concerns,
and environmental/climate change policies.

6.2 Impacts of Climate Change in the Caribbean

IPCC projections for climate change the Caribbeslect global forecasts.
By 2050 temperatures in the region are projectedirtcrease by
approximately 2°C while rainfall totals are genbradxpected to decline
particularly during the traditional rainy seasorripeé. Both daytime and
night-time temperatures are expected to increasanf&l variability,
already a problem for Saint Lucia, can be expetbethtensify so that in
addition to increased periods of drought, incidemitdlooding and other
heavy rainfall events are also likely to increasables 3 and 4 provide
information on IPCC projections for climate chanfge temperature and
precipitation.

Table 6.1: IPCC Temperature Changg°C) Projections
for the Caribbean — 2050s

Annual mean Temperature| Temperature
temperature | December/ | June/August

change February
GHG 2.03 2.00 2.01
GHG+A* [1.71 1.68 1.71

Source: IPCC. Climate Change 2001: Impacts, Adiptand Vulnerability. TAR 2001

Table 6.2: IPCC Precipitation Projections
for the Caribbean - 2050

Annual mean Precipitation | Precipitation
precipitation | change (%) |change (%
change (%) | December —+June - August

February
GHG -5.2 3.4 -14.4
GHG + A -1.3 5.9 -6.9

Source: IPCC. Climate Change 2001: Impacts, Adiptand Vulnerability. TAR 2001

IPCC analysis of projections for behaviour of tagbistorms and hurricanes
indicates that additional research is needed to gduller understanding of
the impacts of climate change. Nevertheless, sarrentdfic assessments
suggest that there is likely to be an increaseh@imtensity, and possibly
frequency, of tropical storm systems.

4 This refers to the impacts of greenhouse gas @mssalong with emissions of Aerosols, which
generally produce localized short term coolingiot@mperatures.
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These changes in climatic parameters can be exptrteave a considerable
effect on the natural resource base of Saint Landbe reflected in impacts
on economic activity, human health, and socio-malitinstitutions. Many of
the likely sectoral impacts of climate change aentified in Saint Lucia’s
Initial National Communication.

For example in relation to water resources, Saiatid already faces
considerable difficulty in meeting demand at certéimes. Anticipated
impacts of projected climate change include inomsif salt-water into fresh
water particularly in coastal and estuarine areath vikely adverse
implications for ecological systems and for humaesu While projections
for enhanced tropical storm activity can be expkdteresult in temporary
increases in water supply, this is likely to beseffby destruction and/or
modification of watersheds by increased frequenog/@ intensity of
rainfall. Extreme rainfall events are also liketyihcrease existing problems
of soil erosion, siltation, and damage to wateakets, dams and reservoirs.
All these projections indicate increased stressabbeady stressed water
resources.

Projections for precipitation in the Caribbean atsggest that agricultural
production will continue to be intimately affectdyy the availability of
water. Overall, projections for greater variability rainfall, higher
temperatures, annual reductions in rainfall, arehtgpr evaporation can be
expected to impact negatively on agricultural piaun.

In the coastal areas enhanced storm activity wsult in destruction and
possible loss of ecologically important coastal systems (such as coral
reefs, mangroves and sea-grass beds), the losci&ational beaches for
local and tourist uses, increase significantly ¢bsts of damage to coastal
property (residences, hotels and other commerciedpgsties) and
infrastructure (ports, roads and communications), serve as a disincentive
to investment in coastal areas. These impactsilaly ko be enhanced by
the effects of sea-level rise.

In the health and human settlements sector, higgmeperatures associated
with climate change will increase morbidity and tabty from heat-related
ilinesses. Droughts will reduce water availabilfy many communities
particularly in low-income areas. Impacts from o in hurricane strength
and frequency will include loss of life and damageroperty and this will
necessitate the use of appropriate building stalsdand guidelines. In the
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health sector, a range of adaptive technologidsbeirequired including for
strengthened monitoring and vaccination programmesearch, and
information systems.

Empirical evidence suggests that there may alrdsmdgome indicators of
changes in weather and climate parameters affe@migt Lucia. These
changes include greater variability in rainfall, rm&r night-time
temperatures, and increasing episodes of warming se& surface
temperatures.

Adapting to these changes will require the useeohmologies that reduce
vulnerability to climate change and of technologiést can enhance
resilience to adverse effects. In addition to awass, an adequate enabling
environment will need to exist to facilitate adopti of these new
technologies. This would include the availability financing and the
presence of a regulatory structure that promotasratice and restricts non-
compliance with any necessary codes, practices staddards. Climate
change technologies will be required in all sectarswill also be required
at crosscutting levels particularly in terms of acipy building and public
awareness.

6.3 Climate Change and Technology Needs

Actions to promote adaptation to climate changel, the technologies for
these purposes should be consistent with widepstevelopment goals and
objectives. A major aim of adaptation, and of thechnologies for

adaptation, will therefore be to integrate climati@ange concerns into
human activity in a manner that satisfies climatel aon-climate related
objectives.

Saint Lucia’s contribution to global climate changemicroscopic so that
adoption of climate change mitigation technologiksuld be determined by
technological choices that are primarily targetédnan-climate change
related needs but also satisfy, or are not comfgctvith, climate change
related objectives. In Saint Lucia’s case theselavoiclude development of
new and renewable sources of energy and improvedygrefficiency to
improve economic performance and reduce greenhgasemissions.

Saint Lucia’s climate change technological needsihtherefore be aimed
at two levels:
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1. Enablingadaptation to possible adverse consequences of alterations
in critical weather parameters. At the same tintee tirgency of
existing development concerns and uncertaintiethén nature and
timing of climate change mean that it is importdmat adaptation
measures are integrated into other wider developoigactives.

2. On themitigation side, forecasts suggest that global emissions will
exceed the targets needed for stabilizing climhtnge at levels that
will allow sustainable development to proceed. Thisng with
technological developments is likely to spur admptiof cleaner
energy options. For Saint Lucia, mitigation teclugyl measures in
many instances can provide possibilities for ecanoas well as
environmental benefits.

7: NATIONAL DEVELOPMENT PRIORITIES
7.1 Official Development Plans

Priorities for climate change technology should lbe&ked to national
objectives for sustainable development. This réflélee need to ensure that
climate change concerns are incorporated into maltidevelopment plans
and programmes. At the same time uncertainties #setspecific details of
future global climate chanfemean that it is also necessary to adopt
approaches that are consistent with wider sustlrddyelopment plans and
objectives. Additionally climate change — along hwisuch factors as
population growth and environmental degradationil- e one of many
factors that in the future will affect Saint Lu@aécological systems and
economic development.

The 2003 - 2004 Saint Lucia Budget Speech entittédivancing

Infrastructural Development and Economic Recoveny an Uncertain
World” highlights a number of the major developmeahcerns facing Saint
Lucia and the official ongoing and planned respsrsethese challenges.
The Budget address points out a number of the maftdorces that have
adversely impacted Saint Lucia’'s economic perforrearand outlines
measures in target sectors — bananas, tourism,fatatng, construction,
services and financial services — for enabling eodn recovery.

Underlying these measures are the concerns to deoemployment;
improve infrastructure such as roads and schootsgengthen the

% Uncertainty is particularly prevalent in regarddikely regional changes in climate and for snteatid
spaces like Saint Lucia.
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government’s fiscal performance; and generallyrtavigle improvements in
the standard of living of the population.

The Budget seeks to restrict the growth of rectreependiture; to promote
capital expenditures as a stimulus to wider econognowth and for the
provision of services; and to identify new revermeasures. Reflecting
concerns for social issues, the principal recigienit budgetary resources
include the education and health sectors, as weltha national capital
development programme focusing on various aspettanfaastructural
development.

In terms of linkages to climate change a numbemwijor efforts are
underway by the Government of Saint Lucia to prartbe sustainability of
critical natural resource assets on which developnge dependent — and
where impacts of climate change are in many ingsnikely to be most
significant. These include initiatives in the maeagnt of coastal areas,
assessment and improved management of water reso@wstablishment of
a national disaster mitigation policy and strengthg of capability in this
field, and development of an integrated nationatifapolicy. Additionally
the Government of Saint Lucia has elaborated aioNat Climate Change
Policy and Adaptation Plan that outlines sectoral macro level measures
for enabling adaptation to climate chaffge

7.2 Development Technology Needs

On the issue of technology needs, a 2004 reportnessioned by the
Government of Saint Lucia on strengthening scieacel technology
capabilities in Saint Lucia noted that while themas an increasing
appreciation at policy and enterprise levels ofrtbed to enhance economic
competitiveness through technological innovatianersce and technology
standards were generally below those required fatermational
competitiveness. Allied to this were the existewnéanadequate levels of
institutional capability for technology and a wepklicy framework for
promoting science and technology in Saint Lucia.

This is relevant to the issue of technology neexiscfimate change as in
many cases appreciation of the significance of aienchange issues, and
therefore of the technological responses associatigdthem, is still at an
early stage. This suggests that a crucial elemetheninitial response to
promoting the wuse of environmentally sustainablemaie change

% National Climate Change Policy and Adaptation PGovernment of Saint Lucia. 2003.
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technologies in Saint Lucia should relate to insheg technical awareness
of the issue, and of the type of technological oeses that will enable
adaptation to, and mitigation of, a changing clienat

7.3 Linkages to Climate Change

Development plans for Saint Lucia are intimatelymected to changes in
global climate. Tourism, the main emphasis for fatuevelopment, is
dependent upon maintenance of environmental qualityare plans for
agriculture, the other main export sector. Propedifor the effects of global
climate change suggest that changes in rainfalt@mgerature regimes, sea
level rise, and enhanced tropical storm activitll wmpact heavily on Saint
Lucia’s natural resources with potentially seri@adyverse implications for
economic activity and human health.

In terms of measures related to climate changegatian, plans exist for
expansion of the islands road transport network fandhe reform of the

energy sector including development of geothernradrgy and various
forms of renewable energy. These initiatives regmegesponses to the
increased number of vehicles on the roads in tls® ad the transport
network, and an attempt to modernize the energyergéion sector to

promote economic efficiencies and provide a stabsiergy platform for

economic development.

The national development priorities for Saint Luei@ focused on efforts
that will promote meaningful employment and provide@ economic
environment that will allow for economic growth addvelopment, poverty
reduction and the provision of internationally guedle standards in such
areas as education, health and environmental mamage While
recognition exists of the Iimportance of technology economic
development, the institutional framework and suppgrinfrastructure (e.g.
legislation, technical institutions, and stakeholdeareness) for promoting
technology development remains weak.

In addition to satisfying its own development pityomeeds, Saint Lucia’s
technology needs are also related to the coundhiligations under Article 5
of the UNFCCC to promote research and systemaser@htion of climate
change related parameters. In addition to dataiofatl, winds, temperature
and other climatic information this requires thdlexion and analysis of
data in such fields as biodiversity and land usenglk so as to gain a more
complete picture of the relationship between chaggilimate and wider
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socio-economic and environmental processes. Thisnmation is expected
to be of sufficient quality and transparency to tmegquirements for official
international data transfer.

Information of this nature is central to climateanlge adaptation activities
by providing data on existing and changing weatret climate, as well as
being vital for climate change mitigation initiagis’ by providing information
for mitigation options such as wind and solar eperéd number of studies
have pointed to the growing inadequacy of the dlaiemate observation
system for providing the required level of data amfdrmation to meet the
needs of assessment of climate chahge

Technology needs for climate change for Saint Lugiaencompass a wide
range of areas where impacts may occur, and whpp®artunities for
mitigation arise that are consistent with othernegcoic activities. Given
official development emphasis in certain targetaarsuch as tourism and
agriculture, it will be necessary for climate chargdaptive measures that
target realization of these goals. Similarly mitiga activities that can be
expected to contribute to sustainable economicldpuent such as energy
efficiency can be considered as among the prioglynate change
technology needs for Saint Lucia. The present sthtavareness of climate
change means that information awareness is an tedselement of any
move to promote technology for climate change.

8. IDENTIFICATION OF CLIMATE CHANGE
TECHNOLOGY NEEDS

8.1 Introduction

Various efforts have already pointed to a numberadfptation and
mitigation requirements and priorities for St LuciBhe climate change
technology options outlined below have thereforenbdrawn from various
sources. In some instances, it is necessary to tinéetypes of technologies
that may be needed from the measures proposed. Mdhg adaptation and
mitigation options are included in the Initial Natal Communication,
which identifies a number of priority needs forpesding to the challenges
of climate change. Additional priorities have beeatentified during

%" See for example The United States Detailed NaltiBeport on Systematic Observations For Climate:
United States Global Climate Observation SystengiRimm. National Oceanic and Atmospheric
Administration. August 2001.
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discussions held with stakeholders. Other possédalenological approaches
relevant to St Lucia are provided in various naidechnical reports as well
as in UNFCCC and IPCC documents.

The Tables below identify adaptation and mitigataptions, indicate the
wider development benefits associated with thesgomg indicate the

climate change technologies required, as well dg&cating the principal

barriers that presently exist to use of the teabgies. For adaptation,
climate change technologies in eight sectors haen lidentified. These are
based on sectors identified in the Initial NatioGalmmunication as well as
priority areas (e.g. disaster management) to emelgeng stakeholder
consultations and from the documentary review. mttigation, the sectors
examined are energy generation, transport, geotdienenewable energy,
and LULUCF and Wastes.

The technologies highlighted generally relate tocima@ical or physical
processes along with the associated skills andastipg human resource
capabilities required for their use.

8.2 Technology Needs for Adaptation to Climate Chage

Adaptation to Climate Change will involve actiorr@ss a range of sectors
and activities. In many instances the first elemehtadaptation will be
receiving and understanding information on the iotpaf climate change,
and devising adaptation responses to these. Tigatrssue here will be the
ability to modify behaviors, processes and prastitat increase risk and to
adopt responses that reduce vulnerability to cknchtange.

In many instances, technology needs will involvedifications in use of
existing technologies, rather than the need for te®hnologies. In a number
of cases technologies are already in use for reBpgnto problems
associated with climate existing climate and valigb (e.g. air
conditioning, meteorological monitoring equipmerdand GIS). These
technologies will in many instances also be neettec@ddapt to climate
change, though they may need to be modified to mewnged
circumstances arising from climate change and dthare developments.

To be successful, adaptation measures will alsair@garious supportive

legislative, institutional, human resource, andhiedogical policies and
measures.
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8.2.1 Coastal Zone

The coastal zone will be on the front-line of imggatrom sea level rise,
intensified storm action, temperature change anfissim ocean currents.
This is in addition to existing pollution and oth#avelopment stresses. The
significance of coastal areas for human settlemenmntairism, and
infrastructure means that adaptation measuresbsailcrucial to ensuring
economic and social progress and development.

Saint Lucia’s Initial National Communication iddigs various policy and
administrative measures for managing adaptatiaimencoastal area. These
emphasize soft technological approaches such asaten, as well as
harder technological needs such as breakwaterseandalls.

A number of barriers constrain adaptation in cdast@as including
financial constraints, limited public awarenesg] arstitutional limitations.
In some cases technology needs are required tesxldnese weaknesses
such as information technologies for facilitatimgcneased technical and
public awareness. Financial constraints emergepassastent barrier.

As noted earlier, the Government of Saint Lucia in#gated a programme
for strengthening natural resource management astab areas. This is
likely to be supportive of the type of technicaldgparticipatory responses
needed for enabling adaptation.

Table 8.1: Coastal Zone

Adaptation | Development Technology Needs Barriers

Option Benefit

Restrictions | Restricts future Information Costs.

on future| losses and enhance®chnologies Limited land

development | existing ecological (computer space available.
functions and theirhardware andLack of technica
economic benefitssoftware, GIS). information.
(fisheries, tourismHuman resourceLimited public
etc). development. awareness.

Reinforcing | Protection of Groynes, Costs.

existing existing costly bulkheads andEnvironmental

structures coastal seawalls. concerns.

(e.g. docks) | infrastructure. Very Information Limited technical
often the least costechnologies. capabilities.
medium term Construction
response. engineering tools
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and techniques.
Environmental
engineering

and techniques.

tools

Flood plain| Protection oft Information Development
management| residential, technologies (GIS,pressures. Costs.
commercial, computer hardwargLimited
tourism and and software), institutional
agricultural Saltwater intrusionframework.
development. barriers.
Health benefits. Meteorological
measurement
equipment.
Floodgates and
tidal barriers.
Improved Provides Information Limited
data information for| technologies. appreciation o
collection and policy making and Technical training.| significance.
analysis for increasing Financial
awareness. Builds constraints.
technical capacity. Limited technical
Low cost response. capabilities.
Contribution to
global climate
research.
Building Promotes Information Popular attitudes.
Codes sustainable technologies (GIS,Limited
development. computer hardwargenforcement
Effective least cogtand software). capability.
option.
Habitat Advances Information Limited available
Protection continued use aftechnologies (GIS,land-space.
and important  marine computer softwareDevelopment
reforestation | resources, providesand hardware).pressures.
resistance to stormEnvironmental Limited public

surge and sea-lev
rise.

eéngineering  tools
and techniques.
Meteorological
measurement
equipment.

sappreciation.
Costs.
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Public awareness.
Seed material.
Human resource
development.
Guidelines | Protection of Information Development
and critical habitats andtechnologies (GIS,pressures.
restrictions | beaches. Ensuringcomputer softwargEnforcement
on sand sustainable  sandand hardware).difficulties.
mining. supply. Environmental Cost of
Shoreline engineering toolsalternatives.
protection. and techniques.
Replacement
building aggregate
materials.
Artificial Assure future Meteorological Costs.
Reefs fisheries byt monitoring Popular
reduced pressure orquipment. acceptance.
existing reefs. Human resourceCompeting
Promote continueddevelopment. development
employment and interests.
earnings in
fisheries and dive
tourism sectors.
Reduced  coastal
erosion

8.2.2 Freshwater Resources

Models for climate change impacts in the Caribbsaggest that altered
precipitation patterns are likely to be among thestrsignificant effects.
This will affect Saint Lucia where the two dominaetctors are both already
sensitive to water shortages and variability in ewagupply and quality.
Consequently adaptation measures for freshwatecrdieal to the viability
of these key sectors as well as for maintainingdmuhealth and well-being.

The Initial National Communication emphasizes aatamis to physical
plant and technologies as well as various poliay fiormation initiatives
for promoting climate change adaptation for frest@weesources.

Barriers to transfer and use of these technolageade the financial costs

involved as well as wide ranging social and ecomomsues (e.g. land
ownership, competing interests, stakeholder awarmenetc). Various
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initiatives are underway to address many of thebleras affecting

management of freshwater resources in Saint LUdiase range from the
privatization of the water utility to the elaboratiof national land and water
policies for Saint Lucia.

Table 8.2 Adaptation Options for Freshwater Resoures

Adaptation Development Technology Barriers
Option Benefits Needs
Reductions in Economic New Pipelines. | Costs.
line losses. savings to utility Water treatment
and consumers. | facilities.
Increased Geographic
availability of | Information
water for| Systems.
consumption.
Improved health
and sanitation.
Meteorological
measurement
equipment.
Restoration  of Increased Geographic Costs.
Riverbanks andavailability  of| Information Land Ownership
Wetlands freshwater Systems. and legal issues.
supplies. Meteorological | Public
Relatively  low| monitoring Awareness.
cost and equipment.
environmentally | Environmental
sound approach.| engineering tools
Enhances  ecqg-and methods.
tourism potential| Earthmoving
equipment.
Computer
hardware and
software.
Improved  data Provides Information Limited
collection  and information for| technologies. appreciation  of
analysis policy  making| Technical significance.
and for| training. Financial
increasing Public constraints.
awareness. awareness. Limited technical
Builds technica capabilities.
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capacity. Low
cost response.
Contribution to
global datg
banks.
Water Increased supplyPublic Limited
Conservation of freshwater to Awareness. Institutional
consumers. Low flow water| Capacity.
Reduction in technologies forLimited Public
costs from waterdomestic usesAwareness.
wastage. (e.g. toilets andCost of
Sustaining faucets) Conservation
riverine levelg Institutional Technologies.
and  ecological Strengthening foy
processes. Water
Conservation.
Drip and trickle
irrigation
technologies.
Forest ResourceEnhanced Geographic Development
Management Security of Water Information Pressures.
Supply. Systems. Institutional
Soil Computer constraints.
Conservation. | hardware andLimited Public
Eco-Tourism software. Interest.
linkages. Meteorological
Cultural benefits.| measurement
Improved water equipment.
quality. Public
awareness.
Development of Enables long: Geographic Institutional
National Water term response tolnformation Constraints.
Management water issues. Systems.
Plan Meteorological | Computer
measurement | hardware and
equipment. software.
Allows Meteorological
stakeholder measurement
participation in| technologies.
response.
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Increasing Allows for | Water  storageCosts.
Available Waten meeting present(dams and Competing
Resources and expectedreservoirs). development
future demandsNew pipelines tg interests.
in residential] reduce leakageComplex
tourism and and seepage)technical choices.
industrial Desalinization | Institutional
activity. plant. Constraints.
Meteorological
measurement
equipment.
Maintaining Essential for Pollution Costs.
Water Quality health, prevention andLack of
agriculture, control equipment.
industry etc. technologies. Inadequate
Ensuring Water surveillance
environmental | monitoring capability.
quality. equipment.
Public
awareness.
Pipelines.
“Smart Bacteria”,
Patrol vehicles.
Water Recycling Cost-effective Pipeline and Social
and Re-use response. treatment acceptability.
Allows for | facilities. Costs.
optimum use ofHuman resourcePublic
limited resources.development. awareness.
Public awarenessTechnical
considerations.
8.2.3 Tourism

Impacts of climate change on tourism will emanatemf a number of
sources including those on the coastal zone, higperating costs from
increased temperatures and impacted water suppeswell as from
hurricane and storm action. The critical role o@irtsm in the national
economy in terms of employment, linkages with otbectors, and foreign
exchange means that the success of measures fptatola will be
important to wider national development.
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The Initial National Communication indicates a n@nlbof adaptation
options for the tourism sector in Saint Lucia. Aghvother sectors, adapting
the tourism sector to the impacts of climate chanderequire the use of
hard technologies (e.g. sea walls) and soft teclymes (e.g. human resource
development, public awareness). Because of therenaifi the industry,
adaptations in other sectors (e.g. health, watpplgu coastal zone) will
have direct relationships with the tourism sector.

Barriers to the utilization of climate change a@#iph technologies in the
tourism sector in Saint Lucia include costs of dd@pn such as
refurbishment of capital stock, as well as limigadareness of vulnerabilities
to existing and future climate, and competing saettioterests.

Table 8.3 Adaptation Options for Tourism

Adaptation Development Technology Barriers

Options Benefits Needs

Maintaining Contribution  to| Integrated coastalLimited

Coastal Tourismsustaining mainzone awareness

Attractions. economic sector, management. Issues.
Environmental | Human resourceCosts.
protection for development. Limited
biodiversity, Information institutional
storm surge, angtechnologies. capabilities.
marine resources.Environmental | Competing

engineering toolsdevelopment
and techniquepinterests.
(beach
nourishment,
wetland
reforestation,
seawalls,
revetments,
bulkheads).
Coastal
monitoring
equipment.
Meteorological
monitoring
equipment.
Public
awareness.
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~

Protection of Contribution to| Hurricane/storm | Costs.
Tourism sustaining mainresistant physicalLimited
Facilities and economic sector, structures. awareness Q
Infrastructure. Employment Public Issues.
benefits. awareness. Weak regulatory
Minimizing Information framework.
economic lossestechnologies.
to tourism. Human resource
development.
Data collection Provides Information Limited
and analysis information  for| technologies. awareness a
decision making Human resourceissues. Costs.
in important| development.
tourism  sector,
Contribution to
global datg
banks.
Maintaining Contribution to GIS hardware Competing
Terrestrial sustaining mainand software. development
Tourism economic sector, Remote sensing.| interests.
Attractions Watershed Satellite imagery| Limited  public
protection. Human resourceawareness.
Biodiversity development. Costs.
protection. Meteorological | Weak regulatory
Employment monitoring framework.
benefits. equipment.
Land-use
planning.
Liquid and solid
waste
management
equipment.
Diversification of| Reducing GIS tools. Limited public
Tourism Product| dependence ormHuman resourceawareness.
existing tourism development.
attractions. Information
Employment technologies.
generation. Tourism
Economic development

linkages to othe

I planning.
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sectors. Public
awareness.
Landscaping
tools and
technologies.

8.2.4 Agriculture

Distinctive features of agriculture include its netability to existing
weather and climate, its traditional resiliency thanging weather
conditions, and its ongoing processes of adaptatoronstantly changing
conditions. Despite its resilience, projected intpanf climate change on
Saint Lucia could devastate present systems anaagpes of agricultural
production. This would have adverse effects on egmpéent, economic
growth, human health, and the natural environment.

Adaptation options identified within the Initial Ki@nal Communication and
in UNFCCC documentation emphasize a number of sfiecand technical
responses. Technology needs related to these sptaoy from irrigation to
contour terracing and crop research. These withamy instances need to be
supported by measures for capacity building an#esialder awareness.
Barriers confronting climate change technology sdled agriculture include
financial, institutional, and socio-cultural factor

Table 8.4 Adaptation Options for Agriculture

Adaptation Development | Technology Barriers
Option Benefit Needs
Changing land Improved GIS Limited
topography  ta agricultural technologies. awareness.
improve  water productivity. Earth-moving Limited
uptake, reduceReduced soil equipment institutional
run-off, and| erosion and (graders, capabilities.
reduce soi| resultant  river bulldozers, Costs.
erosion. and coastalcranes etc).

pollution. Meteorological

Reduced monitoring

agricultural equipment.

losses from Agricultural

floods and engineering

droughts. technologies

33



(contour

i

terracing, deep
plowing,
windbreaks).
Human resource
development.
Data collection Provides Information Limited
and analysis. information for| technologies. appreciation 0
policy making| Technical significance.
and for| training. Financial
increasing Public constraints.
awareness. awareness. Limited technical
Builds technica capabilities.
capacity. Low
cost  response.
Contribution to
global research
and data.
Introduction  off Will allow for | Seed material. | Public awarenes
salt tolerant continued use afPropagation of need.
crops lands affected byfacilities. Markets for
sea level rise. | Human resourceproduce.
development. Familiarity — with
existing crops.
Hydroponics Allows for Hydroponic Costs.
improved crop production Limited technical
production. facilities. capability.
Allows for | Chemicals. Limited
greater Human resourcestakeholder
consistency indevelopment. awareness.
production. Information Market
Possibility  for| technologies. constraints.
employment and Lack of familiarity
exports. with the
technology.
Introduction  of] Will assist| Research Costs.
heat and droughtpresent effortsfacilities. Limited
tolerant  cropsfor agricultural Seed and stakeholder
and animals. production propagation awareness/interes
during periodig material. Existing  market
droughts. Human resourcearrangements.

it.
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Facilitate
agricultural

employment andawareness.

development.
Public

exports. Meteorological
monitoring
equipment.
Artificial cooling
technologies (air
conditioning,
fans etc).

Crop research Promotes Laboratory Costs.
agricultural research facilitiesLimited
development and equipment. | institutional and
including agrg Human resourcetechnical
industry. development. capabilities.

Information
technologies.

Greenhouses Allows fodmproved Costs.
improved crop greenhouse Land constraints.
production. Technologies. | Market

Information limitations.
technologies.

Farm relocation | Prevents longsIS hardware Low policy
term losses tpand software. priority.
farmer and Information Electoral
community. technologies. concerns.
Provides new Costs.
opportunities for Limited
agricultural availability of
production. appropriate lands.

Improved  pestReduces lossednformation Costs.

and diseaseto farm and technologies. Limited

management agricultural Human resourceinstitutional
sector from development. capabilities.
insect and otherPublic Limited
pests. awareness. stakeholder

Environmentally | awareness.
friendly

extermination

and contro

material and
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equipment.

[}

it.

Agricultural Promotes widerInformation Market factors.
diversification. | economic technologies. Familiarity — with
growth and Human resourceexisting
sectoral development. production.
linkages. Meteorological
Potential for, monitoring
employment andequipment.
exports.
Forest Maintenance ofGIS Competing
management freshwater technologies. development
supply  quality] Information interests.
and quantity. technologies. Limited
Maintaining Remote satellite¢institutional
employment data. capabilities.
opportunities Public Inadequate publi
linked to forestry awareness. awareness/interes
(timber, Meteorological
agriculture, monitoring
ecotourism etc) | equipment.
Reducing  soil Human resource
erosion and itsdevelopment.
and its adversg
environmental
impacts
Irrigation Allows for | Dams and Costs.
systems improvements inreservoirs. Availability of
water supply to Water water supply.
agriculture. distribution Available land
Improved qualityt systems (pipes,resources.
of  agriculturall pumps, treatment
production. facilities).

Drip irrigation.
Environmental
agricultural
engineering.
Information
technologies.
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8.2.5 Health

Human health represents a cross-cutting set oéssand concerns that will
be affected by the impacts of climate change orem&ipplies, housing and
other buildings, and agriculture. In many instanegisting health concerns
of solid and liquid waste management, cardiovascu&sease, and
maintenance of public health facilities will be adsely affected by
projected future changes in climate.

Adaptation measures in the Initial National Comngation report include

physical, policy and institutional capacity nee@gntral to many of these
will be capacity building and public awareness effothat provide

information to stakeholders (ranging from speciahedical personnel to the
general public) on the effects of a changing clenah human health and
welfare.

Existing barriers to the adoption of technologies tlimate change
adaptation in the health sector include the costsived, limited personnel,
and lack of public awareness of linkages betweeiatles/climate and
health.

Table 8.5: Adaptation Options for Health

Adaptation Development Technology Barriers
Option Benefit Needs

Strengthened | Tackles  manyHuman resourceLimited public
environmental | existing principal development. | awareness.

health. public health and Solid waste Costs.
sustainable collection Institutional
development receptacles andconstraints.
concerns. vehicles. Changing role of
Cost  effective Heavy-duty public health
vis-a-vis equipment. services.

secondary andPublic
tertiary  health awareness.
care. Vector
eradication
supplies and
equipment.
Human resourc
development.

D

Improved data Enhances Information Low policy
collection  and decision making technologies. priority.
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analysis. for health andHuman resourceCompeting fisca
sustainable development. | demands.
development. Laboratory Limited
Contribution  to| testing institutional
global researchequipment capability.
and data.

Strengthened Integrates Information Limited

development economic, technologies. institutional

control spatial and GIS capacities.
socio-cultural technologies. Competing
concerns. Public development
Critical to sound awareness. interests.

environmental

Human resourc

management andlevelopment.

physical
development.

<)

clnadequate publi
awareness/interest.
Costs.

Cost  effective

means for

enhancing

integrity of

physical

structures.

Reduces losses

to natural

disasters.
Medical Contribute tog Vaccination Costs.
interventions enhancing equipment andLimited

population healthsupplies. institutional

and welfare. Medical capabilities.

facilities.

Human resourc
development.
Public
awareness.

D

8.2.6 Human Settlements
Climate change impacts on human settlements indluose deriving from
intensified storm and hurricane activity, incregsitemperatures, and
impacts in coastal areas. In many instances, husesitements in Saint
Lucia are already vulnerable to adverse impactexs$ting features of
climate and weather. For human settlements, maimgrofactors will
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determine the impacts of climate change, includitige extent of
urbanization and official and public attitudes tacls matters as building
standards and public health.

Adaptation options identified in the Initial Nat@nCommunication and in
UNFCCC adaptation literatufe focus on strengthening policy and
institutional measures as well as on harder tedgyobptions. Because of
the cross-sectoral impacts of climate change onanusettlements it is
important that adaptive policies and measuresdspanding to the impacts
of climate change on human settlements be consistaéth wider
development objectives.

Barriers to adoption of climate change technologogshuman settlements
relate primarily to financial constraints at thevgomimental, enterprise and
household levels and to the lack of awarenessefititks between climate
and development.

Table 8.6: Adaptation Options for Human Settlements

Adaptation Development Technology Barriers
Option Benefit Needs
Inland relocation| Reduces risk&IS Costs.
and costs totechnologies. Public response.
vulnerable Information Limited lands for
coastal technologies. relocation.
properties. Heavy-duty
equipment.
Human resource
development.
Public
awareness.
Strengthened Integrates Public Limited
development economic, spatialawareness. institutional
control. and socio1 Human resourcecapabilities.
cultural concerns.development. Competing
Critical to sound GIS development
environmental | technologies. interests.

management andnformation

physical

technologies.

development.

8 See “Adaptation to Climate Change: Options andchfielbgies. An Overview Paper”. R. Klein and R.
Tol. UNFCCC FCCC/TP/1997/3. October 1997.
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Cost effective

means for
enhancing
integrity of
physical
structures.

Reduces losses to
natural disasters

Hazard mapping| Provides GIS Costs.
information  for| technologies. Limited
assessing Information institutional
physical risks. | technologies. capability.

Reduces lossedHuman resourc
from natural anddevelopment.
other disasters. | Meteorological
monitoring
equipment.

D

8.2.7 Disaster Response

Projections for changes in frequency of tropicarrsis and hurricanes,
increased temperatures, and sea-level rise arfsamg climate change are
among factors expected to contribute to a globatei@se in incidents of
natural disasters arising from storms, floods anoughts. These natural
phenomena already impose heavy financial costsaomt Sucia across all

aspects of social and economic life so that futieneelopment prospects will
be dependent on successful adaptation to projectedme weather events
associated with global climate change.

The Initial National Communication does not dirgadientify technology
needs for climate change for disaster response edemit would appear that
technology needs would embrace various hard regeinés in terms of
equipment and supplies, as well as soft requiresnéot technologies
relevant to policy development, stakeholder awaersmd human resource
development.

Table 8.7 Adaptation Technology Needs for Disastd&esponse

Adaptation Development Technology Barriers
Options Benefits Needs

Community Enables  short,Information Traditional
Response medium and longtechnologies attitudes.
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term action. (computers, Costs.
Social and internet,  GIS);] Limited
community environmental | institutional
empowerment. | engineering (e.d.capability.
Participatory contour terracing, Bureaucratic
approach artificial reefs).| procedures.
encourages Human resourceWeak
ownership. development. community
structures.
Emergency Reduced disasteiCommunications| Costs.
Preparedness |losses (life andequipment. Limited
property). Meteorological | institutional
monitoring capabilities.
equipment. Public
Information awareness.
technologies.
Audio-visual
hardware and
software.
All-terrain
vehicles.
Hazard and RiskReduced disasteiGIS
Management losses (life andtechnologies.
property). Information
Cost  effective technologies.
response toHuman resource
minimizing development.
vulnerability to
climate and non-
climate risks.
Improved  data Provides Information Limited
collection  and information for| technologies. appreciation o
analysis decision-making | Technical significance.
(e.g. trend training. Limited technical
analysis) and forPublic capabilities.
increasing awareness.
awareness.
Provides
institutional
memory of
disaster events.

41



Builds technica
capacity.

Represents a
relatively low
cost response.
Contribution to
global researc
and data
collection efforts.

=)

8.3 Technologies For Mitigation Of Climate Change

The report of the IPCC’s Third Assessment Reportikivig Group Three,
entitled “Climate Change 2001: Mitigation”, pointait that there are an
increasing number of technologies presently avil&r mitigating climate
change through reducing emissions of greenhousesesganto the
atmosphere. These include technologies for redummigsions from energy,
transportation, LULUCF, agriculture, and wastes fddmnately, in many
instances, limitations of small size means thasehgptions do not represent
immediate or medium term prospects for micro-Statesh as Saint Lucia
where the small size of the market as well as éditechnical personnel
restricts the opportunity for adoption of even wedtablished technologies
such as those for mass transit in the transporoisexr for many instances of
fuel switching or waste heat recovery in indusing @nergy generation.

Against this background, and in view of the needin& climate change
technology needs to development priorities, itngaortant that mitigation
technology choices for Saint Lucia represent win/vaptions that are
consistent with wider goals for national social awbnomic development.
This is also important given Saint Lucia’s micrgsicocontribution to global
GHG emissions. Consequently the climate changegatitin technology
options presented below represent those that caegaeded as representing
possible viable options for Saint Lucia in the ot of its wider
development efforts and not solely for purposesclohate change. The
options are drawn from the Initial National Comnuation as well as from
the IPCC TAR.

8.3.1 Energy Generation

Energy generation provides one of the principalrees of Saint Lucia’s
GHG emissions. Provision of a secure and stableralal supply will be
essential for maintaining economic and social dgwekent. Demand for
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electrical energy can be expected to rise as ptpualancreases and
development in sectors such as tourism proceeds.

Mitigation technology needs in the energy generatsector involve a
combination of hard technologies in the form ofipquent and other capital
inputs, as well as soft technologies that providpadility for utilizing the
hardware. In most cases the technologies involvednat new but have
benefited from recent technological and/or pricidgvelopments that
enhance their potential for application. The ppatibarrier to use of these
climate change mitigation activities remains tmaficial costs involved.

Table 8.8 Mitigation Technology Needs for Energy Qeeration

Mitigation Development Technology Barriers

Options Benefits Needs

Fuel switch tg Reduced Natural gas Costs.

cleaner and pollution  with| Pipeline and Environmental

cheaper fuelsattendant healthStorage facilities| concerns.

(possibly natural and High Lack of

gas). environmental | performance experience  with
benefits. engines. natural gas as |a
Lower energy Conversion  of fuel for energy
costs. existing plant tg generation.

natural gas. Need for

Human resourceconversion to use
development. alternative fuels.

Information
technologies.
Improved Reduced realElectricity lines| Costs.
transmission costs of and feeders.
efficiency. electricity. Information
Lower costs totechnologies.
electricity Human resource
suppliers. development.
Demand side Relatively  low| Human resourceLow policy
Management. cost. development. priority.
Benefits accruePublic Costs.
at individual and awareness. Limited
national levels. | Information institutional
Incentive, rathertechnologies. capability.

than command,Energy  saving
based approach.| domestic and
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Promotes tourism  sector
stakeholder equipment.
awareness and
action.
Data collection Provides Information Limited
and analysis information  for| technologies. appreciation  of
policy making,| Technical significance.
for investment; training. Financial
and for| Public constraints.
increasing awareness. Limited technical
awareness. capabilities.
Builds technica
capacity.
Contribution to
global research
and data
collection efforts.

8.3.2 Road Transport

In Saint Lucia road transportation represents #stest growing source of
GHG emissions. Experience globally demonstratdgdifies in controlling
growth in this sector due to its close associatuith lifestyle changes and
the virtually complete dependence on fossil fualshie sector. Saint Lucia
faces special challenges in aiming to meet thelatgds of reducing
emissions in road transport arising from the codsitrmountainous
topography which limits possibilities for certaippes of mass transit and
also requires increased fuel use because of tlogitaphy.

Mitigation options should be complimentary towasdsler national goals
such as tourism development, reducing imports ef, fenhancing safety in
road transportation, and maintaining environmenqtadlity. In addition to
hard technologies, other needs such as human oesdavelopment, public
awareness, and transport policy measures will sengisl elements for
successful adoption of mitigation measures in thedrtransport sector in
Saint Lucia.

Table 8.9 Mitigation Technology Needs for Road Tnasport

Mitigation Development Technology Barriers
Options Benefits Needs
Mass transit More  efficientEnergy efficient Costs.
use of energy. | rail system. Safety regulation
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Employment Public buses. concerns.
possibilities. Information Topography.
Safety standardsechnologies. Cost
above vehicularHuman resourceeffectiveness
travel. development. (population
Provides Public size?)
important public awareness.
service.
Improved vehicle Reduced averagev/ehicle energy Public
efficiency energy use forperformance awareness.
road transport. | enhancing toolsLimited
Reduced air angdand techniques. | institutional
ground pollution.| Public capacity.
Financial savingsawareness. Lack of
from gasoline. | Human resourceregulatory
development. framework.
Costs.
Road transpontCost effective Information Limited
Planning approach. technologies. institutional
Allows for | GIS capacity.
incorporation of technologies. Topographical
different Human resourceand Spatia
stakeholder anddevelopment. constraints.
sectoral interests.Public Costs.
awareness. Sectoral interests
Alternative Reduced Natural gas) Costs.
transport  fuels dependence orbiofuel and Technical
(natural gas, fossil fuels. electric stations. | feasibility in
biofuels, Cleaner energyHuman resourceSaint Lucia not
electric). sources. development. yet assessed.
Vehicle fuel
conversion Kits.

8.3.3 New and Renewable Energy
Closely linked to energy generation is the issua@felopment of Saint
Lucia’s considerable potential in renewable andtlygmnal energy. With
economic growth, rising living standards and popaarfaincrease, efforts for
mitigation in the energy sector will require mohan energy efficiency to
achieve significant reductions in GHG emissiongrfrenergy generation.
Consequently there will be the need to intensifiprés at developing the
various indigenous forms of renewable energy s &hable a shift to new
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and renewable energy as a complement to petroleuived energy sources.
In addition to benefits relating to GHG mitigatiotevelopment of these
sources has the potential for satisfying widerarati development goals in
terms of employment, foreign exchange savings, aratlucing
environmental pollution.

Barriers towards use of these mitigation techn@sgielate to awareness,
costs, and institutional and policy gaps and wes&e& Various efforts for
advancing integration of renewable energy intogbpply mix are already
underway, including a National Sustainable EnerdggnPand a regional
project being financed by the Global Environmentilig with support
from the Government of Germafly

Table 8.10 Mitigation Technology Needs for New andRenewable
Energy

Mitigation Development Technology Barriers

Options Benefits Needs

Solar energy Foreign Photovoltaic Costs.

development. exchange applications Unlikely to
savings. (lighting, provide major
Employment cooling, heating, amount of powef
possibilities. general power). |in short to
Reduced Human resourcemedium term.

dependence ondevelopment.
imported  fossil Information

fuels. technologies.

Geothermal Foreign Geothermal Costs.

energy. exchange electricity Technical
savings. generation assessments.
Employment technology. Inherent risks
possibilities. Human resourceassociated  with
Reduced development. exploratory
dependence 0onGIS drilling?
imported  fossil technologies.
fuels. Information

technologies.

Wind energy. Foreign Wind turbines. | Technical
exchange Grid assessments.
savings. interconnection | Costs.
Employment capabilities. Restrictive

29 Caribbean Renewable Energy Development ProjecE(g.

46



possibilities. Information institutional
Reduced technologies. framework.
dependence omHuman resourceLimited public
imported  fossil development. awareness.

fuels.
Improved  data Provides Information Limited
collection and information  for| technologies. appreciation  of
analysis policy  making| Technical significance.
and for| training.  Wind,| Financial
increasing solar, and relatedconstraints.
awareness. measurement Limited technical
Provides private technologies. capabilities.
sector with
information.

Builds technica
capacity. Low
cost response.
Contribution to
global researc

-

and data
collection efforts.
Ocean ThermalForeign OTEC plant. Costs.
Electric Current exchange Human resourceTechnical
(OTEC) savings. development. feasibility not yet
Employment established.
possibilities. Technical
Reduced capabilities.

dependence on
imported  fossi

fuels.

Freshwater byt
product can
contribute to

domestic andad
agricultural water

supply.

8.3.4 LULUCF & Wastes

The Initial National Communication identifies th&JLUCF, Wastes, and
Agricultural sectors as sources of GHGs. However fitale of these
emissions remain so miniscule as to negate anyteffolink them with
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mitigation efforts for global climate change. Naheiless, it is possible to
identify certain areas where climate change migatechnologies can
contribute to wider national development goals. sEhmclude measures for
sustainable management and protection of foresuress, and for possible
harnessing of methane from the country’s landfill.

Table 8.11 Mitigation Technology Needs for LULUCF ad Wastes

Mitigation Development Technology Barriers
Options Benefits Needs
Forest Watershed Meteorological | Competing
management farprotection. measurement | development
GHG mitigation. | Ecotourism technologies. interests.
related revenues| GIS Cots.
Employment. technologies. Public
Information awareness.
technologies.
Public
awareness.
Environmental
management
Tools and
techniques.
Utilization of | Provision ofl Methane Operational
methane from energy fon powered engines.feasibility.
landfills. national use. Human resourceEnvironmental
Foreign development. concerns.
exchange
savings.
Employment
possibilities.
Reduced
dependence on
imported  fossi
fuels.
Data Collection Provide Information Costs.  Limited
and analysis information  for| technologies. technical
decision-making | Laboratory capabilities.
and public| testing
awareness. equipment.
Contribute to Human resource
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global datg development.
collection and
research efforts.
Build local
capacity.

8.4 Conclusion

From the climate change technological options petliabove, seven main
interrelated categories of climate change techrylmeds can be identified
for Saint Lucia:

1.

2.

Information technologies — e.g. computer hardwamd aoftware,
Geographic Information Systems (GIS), training, &mdrnet access.
Environmental engineering technologies — e.g.resf@ation, waste
management, watershed management, coastal aregenaara (e.g.
terracing, sluices, and restoration/rehabilitatadndegraded systems
that provide natural barriers such as coral reeflsraangroves).
Habitat protection technologies e.g. for protectfogest and coastal
habitats.

Civil works — e.g. breakwaters, water treatmentlifaes, drainage
systems.

Management technologies — e.g. training, publicran@ss, resource
management methodologies, Strategic Planning (@dapting
building codes to mitigate climate change impadisA.

. Meteorological and environmental measurement tdolgnes — e.g.

Automatic Weather Stations, rain gauges, tidal gaugutomated
salinity and temperature gauges.

Energy technologies — e.g. energy efficient eleityriplants, wind
turbines, Photovoltaics, and energy conservationrelogies.

In most cases, the technology requirements idedtiinclude hard and soft
technologies. Ciritical barriers to adoption of die change relevant
technologies are the availability of financial reszes, limited awareness of
climate change adaptation and mitigation issuestacithologies, a variety
of institutional constraints, inadequacies in daaad limited technical

capabilities.
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9. BARRIERS TO AND POSSIBILITIES FOR CLIMATE
CHANGE TECHNOLOGY

9.1 Introduction

As noted above a number of barriers presently eaishe introduction of
climate change technologies in Saint Lucia. Theselude the costs
associated with purchase and maintenance of thesendlogies, the
financial feasibility of these options, limited tiiational capacities for
implementation, and inadequate awareness of theilp@simpacts of
climate change and of the technological and othmrons available for
responding to these changes.

In order to overcome these barriers it will in mamgtances be necessary to
pursue other actions that can create an enablimgyoament to allow
individuals, households, enterprises, communit@sl, government agencies
to adopt adaptation and mitigation strategies aotrtologies necessary for
meeting the challenges of global climate change.

9.2 Adaptation Barriers and Possibilities

Several approaches exist to adaptation of climaenge. These include
institutional, technological, legal, and regulatomgasures and policies. In
most cases some combination of all of these tygesesponses will be

required given the pervasiveness of the likely iotpaof global climate

change. However, one essential element will be uibd bawareness, as
increasing understanding of climate change prosesisd impacts will be a
necessary first step to responding. The tables aaldentify that limited

awareness of climate change at sectoral levelsinsnaaprincipal barrier to
technology transfer and use.

In order to overcome barriers relating to awarendss following
crosscutting measures will be needed:

» Improving awareness of potential implications ofmete change
among decision-makers at all levels (from grasssrtmnational level
policy makers).

> Increasing knowledge of climate change and climaeiability,
including through improved understanding of longvteveather and
of short-term weather forecasting.
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» Enhancing research, development, and demonstragitorts of
climate change adaptation technologies.

These types of efforts are likely to be particylarhportant in raising the
awareness of important stakeholder groups (suclovasers of coastal
tourism properties) that may be required to und#terteostly remedial and
preventative measures.

At the same time these measures themselves fatackssin relation to the
cost of even these actions, and financial congtraamd limitations are
identified as among the principal barriers to $gtg climate change
adaptation technology needs for Saint Lucia. THesacing barriers exist
at three levels:

1. The cost of the technology itself is expensive.(beach nourishment
and construction of groynes or other coastal defgnor the
reforestation of watersheds).

2. Financial feasibility of the technology is constradl by the small size
of operations (e.g. measures for relocation of cttings from
threatened coastal areas).

3. In addition to the actual technologies the coststha& supporting
institutional structures (regulations, personngjipment) represent
challenges for government finances in the face ompmeting
development financing challenges for payrolls, tmedlacilities,
maintaining law and order etc.

Financing adaptation measures will be particulail§icult for persons in
lower income communities who will need to adjustisiag design, possibly
relocate from vulnerable coastal and/or hillsideasr and take other
precautionary and proactive measures that can Ipected to present
financial challenges.

While various possibilities for financing the demgient and use of
adaptation can be identified, it is likely that fireancing of climate change
adaptation technologies will remain a major impeghirto their introduction
in Saint Lucia. Among the type of policy measules tan be put into place
for securing financing for technologies include:

» Introduction and enforcement of technology stansigelg. for low
water use flush toilets, and rainwater harvestitiggt will ensure
introduction of these technologies.

» Direct government spending, through integratingnale change
concerns into existing recurrent expenditure pnogmnas and projects.

51



» Tax and fiscal incentives for persons and entezprengaging in an
identified set of adaptive actions (e.g. coastal watershed
protection).

> International and regional financing sources (Gaedn Development
Bank, World Bank, Inter-American Development Bankby
integrating climate change adaptation concerns Intateral and
multilateral loans and assistance (e.g.

» Support for indigenous research and developmentitaes utilizing
available educational and technical facilities.

» International assistance from the Global Environtalefrund.

» International assistance through the Climate Chadgptation Fund
to be established under the Clean Development Mesimaof the
Kyoto Protocot’.

Notwithstanding these possibilities, financing oflaptation technology
needs for Saint Lucia is likely to remain a consadiée constraint to their
introduction in Saint Lucia.

9.3 Mitigation Barriers and Opportunities

As with adaptation a number of barriers exist tooduction of climate
change mitigation technologies in Saint Lucia.

In the energy generation sector virtually all of tharriers identified restrict
the introduction of environmentally sustainablehtemlogies and practices.
Privatization of the electricity supply and deregidn of fuel prices
represent initial steps by the Government of Saintia to improve the
efficiency of energy supply and demand. Nevertrsebxdditional measures
will be required in terms of its wider energy pglief measures for
promoting energy conservation and adoption of ned r@newable energy
are to succeed. As with efforts for adaptation, uaniner of awareness
building actions are likely to be required for decating movement to
sustainable energy futures.

For a variety of reasons, climate change mitigaéifiarts in Saint Lucia are
likely to be addressed through a portfolio of iostents involving

% The coming into effect of the Kyoto Protocol wiligger the implementation of the Clean Developtmen
Mechanism (CDM) designed to encourager alia the transfer of environmentally sustainable
technologies to developing countries. A proportidfunds generated from the CDM are to be applied t
implementation of adaptation projects in developingntries.
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regulation, technology, capacity building, and telbgy. The IPC&
identifies so-called “market failures”, that didtonarket-based forces, as a
major source of difficulty confronting introductionf climate change
technologies in developed and developing countiiiBsse include subsides
for fuels and other measures that inhibit the ditfa of technologies that
provide economically efficient alternatives to ¢ixig energy uses.

9.3.1 Energy Generation

For spatial and environmental reasons many of tphtoms available

internationally for reducing GHG emissions from #ergy sector involve
technologies, such as nuclear energy or cogeneydhiat are not feasible in
the Saint Lucian context.

The Energy Sector Policy and Stratefyidentifies a number of policy
priorities for reform of the petroleum sub-sectdhese include pricing,
taxation, safety and standards regulation, andnaltee fuels, particularly
natural gas. Technology needs identified includeuigggent for the
terminalling of the fuel, as well as for regasifioa of the fuel. Other
measures advocated in the Energy Sector PolicySaradegy for reform of
the energy sector emphasize institutional and etgryt actions including
appointment of an Independent Regulator.

Alongside these policy measures for creating a rive enabling
environment for mitigation activities, the need féinancing of the
accompanying technology needs remains a principstiacle to adoption of
mitigation technologies in Saint Lucia. Mechanisthat can be identified
for advancing energy conservation and managemegrgmmes in relation
to financing include:

» Use of energy efficiency standards to promote ulemibigation
oriented energy technologies. This involves regudapublic use of
particular technologies and thereby enforcing thee.

» Voluntary standards (e.g. among hoteliers) to adeantroduction of
agreed environmental standards.

» Regional and international development agencies €DB, World
Bank, GEF) can provide financing and technical staece for
mitigation related projects.

» The Clean Development Mechanism of the Kyoto Padtaghich
allows developed countries to invest in and gaitermational

3L Climate Change 2001. Mitigation. Summary for Pgfi@kers and Technical Summary of the Working
Group Il Report. WMO/UNEP. 2001.

%2 Government of Saint Lucia Energy Sector Policy Strategy Volume I. Ministry of Physical
Development, Environment and Housing, CastrieqjtSaicia, October 2003.
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emission credits, from GHG mitigation projects irevdloping
countries. Problems with this mechanism includefialifties in
estimating mitigation estimates. For small coustfike Saint Lucia it
iIs unclear how attractive the CDM would be as atiainsource of
investment.

9.3.2 Road Transport

A number of barriers confront efforts towards GHG@igpation in the road
transport sector in Saint Lucia including financenstraints, inadequate
awareness, and weaknesses in technical capasityiatis levels. The IPCC
Mitigation report notes the difficulties that haassen in terms of efforts to
control GHG mitigation in the road transport sect@entral to successful
measures are sustained programes of awarenesgrassivell as integrated
approaches to urban and transport planning.

Traditional sources of financing for public sectovestments in transport
come from road taxes, and loans from various ssurtigroduction of

mandatory and voluntary standards also represettioae for facilitating

technology transfer in the road transport sector.

9.3.3 LULUCF and Wastes

Barriers confronting utilization of climate changehnologies for LULUCF
and Wastes also range across regulatory, instiaitiand other areas. The
Issue of costs again arises as a major constrathtfor government, which
will be required to take a lead role in activit®sch as reforestation, and for
individual landowners and enterprises.

For agriculture and forestry lack of capacity foresitific research will affect
the development of agricultural production (cropsl éivestock) and forest
cultivars suited to the needs of a changing clim&teforestry, macro-
economic trends that favor certain types of lanesusuch as housing and
tourism also present barriers to mitigation inttiie sector.

For solid wastes, the principal barriers to tecbhgygltransfer include limited
financing and institutional capacity, and the ne&m community

involvement. Efforts for harnessing methane are akely to face lack of
experience with these technologies and possible@@maental and safety
concerns relating to possible escape of gases.

Measures identified by the IPCC to address findranna other barriers in
these sectors include:
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» Expansion of credit and savings schemes.

» Improvement of disaster warning systems, and

» Strengthening research and development into impafctdimate on
tropical agriculture and forestry.

Additional possibilities for funding and technicsistance include regional
and international development banks and the GlBhalronmental Facility.
In areas such as research and development oppm@suwould also seem to
exist for enhancing regional cooperation in thesas

10. CONCLUSION

Climate change technology needs assessments arel@ck to provide an
indication of priority environmentally sustainabtechnologies that can
assist developing countries like Saint Lucia tophda and mitigate against
climate change.

Scientific projections for changes in global climatn be expected to have
profound impacts on the natural environment of Sdumcia, with
consequent impacts on virtually all aspects of eomn and social
development. As a small island developing courBgint Lucia is already
vulnerable to existing weather and climate pattgoasticularly extreme
weather events such as hurricanes and droughts.

National development priorities for Saint Lucia oexe around efforts at
securing economic development and growth, job meatmaintaining

government’s fiscal integrity, the provision andhancement of public
services and infrastructure, and protection of tb&untry’s natural

environment. Given the extent of the present probleconfronted by
developing countries like Saint Lucia and the utaeties in the science of
climate change, any measures taken to advancediegynacquisition and
use for climate change, whether for adaptation drgation, should be
consistent with wider national development goals.

A range of adaptive measures, across such sectoce®astal zone, fresh
water management, disaster response, tourism, hheagjriculture and
human settlements will be needed to allow actizitemed at promoting
sustainable development to continue. At the same twhile Saint Lucia’s
emissions of GHGs make only microscopic contrimsgioo global climate
change, possibilities would appear to exist forpdithgy mitigation measures
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in such areas as energy generation and conseryaightransport, and new
and renewable energy that can meet climate changgation objectives
while also contributing to national development emives. Additionally
certain cross-cutting technology needs exist, @adrly for information
technologies for data collection and analysis, orelegical measurement
equipment needed for mitigation and adaptation rneldgies, and for
capacity building. As well as meeting national pties for climate change
adaptation and mitigation, many of the technologgds identified can be
expected to assist Saint Lucia in meeting its alblan for providing data
and information to the global climate observatigstem.

Technology needs identified for climate changeudela wide range of hard
and soft technologies. All will require supportivgstitutional, regulatory

and policy frameworks that serve to provide theetypf enabling

environment necessary for introducing these teduies.

The technology needs presented here should be ¢jesdfirst generation”

technology needs in that they represent an in#@l of responses to the
problems of global climate change. Depending on frecesses of

adaptation and mitigation, other technology neeaid eequirements will

arise.

While technology needs will be critical for resporgl to the challenges
presented by climate change, other factors sucétakeholder awareness,
availability of financial resources, and regulatognd institutional
frameworks are also vital to overcoming many of liaeriers that exist to
incorporating climate change adaptation and mibgainto development
plans and programmes. A particular set of need#e®lto awareness of
climate change as an essential first step in taglkddaptation and mitigation
priorities for technology transfer and use and Amjpe 3 provides an
indicative project profile for this activity.
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APPENDICES

APPENDIX 1
UNFCCC DECISIO4/CP.7

Development and transfer of technologies (decisiod#CP.4 and 9CP.5)

The Conference of the Parties,

Recalling chapter 34 of Agenda 21 and the relepemtisions of the programme for the
further implementation of Agenda 21 on the transfeznvironmentally sustainable
technologies adopted by the United Nations Gerfesaémbly at its nineteenth special,

Pursuant to the relevant provisions of the Conweenin particular, its Articles 4.1, 4.3,
4.5, 4.7, 4.6, Article 9.2(c), Articles 11.1, 11amd Articles 12.3 and 12.4,

Recalling its decisions 11/CP.1, 13/CP.1, 7/CPQPAR, 4/CP.4, 9/CP.5 and the relevant
provisions of its decision 1/CP.4 on the Bueno®#iPlan of Action,

Recalling further its decision 5/CP.6 containing Bonn Agreements on the
implementation of the Buenos Aires Plan of Action,

1.

Decides to adopt the framework for meaningful affielctive actions to enhance
the implementation of Article 4, paragraph 5, af honvention contained in the
annex to this decision as part of the technologydfer consultative process
(decision 4/CP.4);

Decides to establish an expert group on technai@ngsfer to be nominated by
Parties, with the objective of enhancing the impmatation of Article 4,
paragraph 5, of the Convention, including inteadlly analyzing and identifying
ways to facilitate and advance technology transtéivities and making
recommendations to the SBSTA. The Conference oP#rées will review at its
twelfth session the progress of the work and tesfieference, including, if
appropriate, the status and continuation of theggroup;

Requests the Global Environmental Facility, as perating entity of the financial
mechanism of the Convention, to provide financigdgort for the
implementation of the annexed framework througitliteate change focal area
and the special climate change fund establishedruhetision 7’CP.7;

Urges developed country Parties to provide teclhicd financial assistance, as
appropriate, through existing bilateral and muiétal cooperative programmes to
support the efforts of the Parties in implementimg programmes and measures
identified in the annexed framework and to enhd@heemplementation of Article
4, paragraph 5, of the Convention;

Requests the Convention secretariat:
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(a) To consult with relevant international organizasipand solicit
information on their capabilities and abilitiessigpport certain activities
identified in the framework for meaningful and efige actions contained
in the annex to this decision, and to report offimdings to SBSTA at its
seventeenth session.

(b) To facilitate the implementation of the annexedfeavork in cooperation
with the Parties, the Global Environmental Faciéityd other relevant
international organizations.

8" plenary meeting
10 November 2001

APPENDIX 2: Draft Framework of Modified TNA Activit ies as applied
to Adaptation
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6. Identify interrelationshi
between sectors

v

7. Listing of priorities
vulnerability issues

!

8. Compile list of response
adaptation measures that can be
implemented to address the
specific vulnerability issues.

Based on technical feasibility andlaffordability

9. Prioritize list of practicablt
adaptation optior

Based on social, cultural and poliiical factors

Environmental, socia
economic assessment

10. Identify technologies with tt
potential to assist in implementin
adaptation options in Step 9.

\ 4
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Information, Virtual
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Skills Bank facilities
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|

13. Implementation Actions (as
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Project (if desirable), including
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=
N

T

Monitoring and
Evaluation
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Capacity and othe
“soft” requirements;
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APPENDIX 3: Climate Change
Information System Project Profile

Project Title: Climate Change Information Systems

Problem The level of awareness and understanding of tinwhange
adaptation and mitigation among decision makers amesn low.
Consequently vulnerabilities to the impacts arerdasing and available
mitigation technological options are not beingizgd.

Objective To promote increased knowledge and awarenesslimiate
change issues and concerns among critical stakeisolthrough the
provision of electronic based sources of informatiocluding a pilot
programme for assessing implementation.

Links to Sustainable DevelopmeAttivities dealing with disaster response,
health, agriculture, tourism, and coastal zone kealhefit from information
that reduces vulnerability in these sectors to texjsclimate extremes
(drought, hurricanes, floods etc.) as well as enimgnability to adapt to
future changes in climate.

Assumptions Adequate institutional arrangements exist forilfating
information flows. Targeted stakeholders are desirof accepting and
utilizing information relating to sectors.

Barriers: Financial resources. Limited technical capabsitigquipment,
personnel).

Ongoing Initiatives The Ministry of Planning has established a web &r
information on climate change issues relating tantSa&ucia. Public
awareness activities are ongoing using differerdienancluding workshops,
newsmagazines and posters. Some existing knowletigimate change
Issues among technical personnel.

Technology Need$nformation; management.
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Activities
Enhancement of database
Training of technical staff
Orientation of target audiences
Establishment of climate information network
Implementation of pilot phase
. Technical backstopping and support
Indicative Budget:
1. Hardware/computers — US$15,000.00
2. Training and Orientation — USHE5,000.00
3. Pilot phase — US$10,000.00
4. Total — US$40,000.00

ouhkhwnE

The table above identifies the climate change arstiagable development
problems and concerns to be addressed by the project edtlimhe
Objectiverefers to the overall goal that the project setekaddress. The
table also identifies the beneficial effects the project can have in other
areas obustainable developmesiich as environment and employment.

Assumptiongook at some of the external factors that are rassuto be in
place if the project is to be successful, but whioh project has no control
over.

Barriers are factors that can be expected to present dbsté@ project
implementation.

Ongoinginitiatives refer to some of the activities that may be alyeta#ting
place, or be planned, that are likely to have $igamt linkages with the
project.

The Technology needsow identifies the main types of technologies that
may be required. ThActivities row provides an indication of the type of
policies and measures necessary to implement thjegbr Thelndicative
Budgetrow gives rough guidelines as to some of the fir@mosts that may
be involved in implementation of the project.

APPENDIX 4: ABBREVIATIONS

GHG Greenhouse Gases
GIS Geographic Information Systems
IEA International Energy Agency
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INC Initial National Communication

LULUCF Land Use, Land Use Change and Forestry

SEDP Sustainable Energy Development Plan

UNDP United Nations Development Programme

UNFCCC United Nations Framework Convention on @lienChange

APPENDIX 5: PERSONS CONSULTED

1. Mr. Bishnunarine Tulsie — Head, Sustainable Devalemp Unit,
Ministry of Physical Development, Environment anauding.
2. Mr. Crispin d’Auvergne, Sustainable Development tUMinistry of
Physical Development, Environment and Housing.
3. Mr. Cornelius Fevrier, Sustainable Development UMinistry of
Physical Development, Environment and Housing.
4. Ms Judith Ephraim, Sustainable Development Unit,nistry of
Physical Development, Environment and Housing.
Ms. Joanna Octave, Sustainable Development Unitisity of
Physical Development, Environment and Housing.
Mr. Joseph Maxwell, representative, Insurance Cooh&aint Lucia
Mr. Cornelius Edmunds, LUCELEC
Ms Anita James, Ministry of Agriculture
. Mr. Christopher Cox, , Ministry of Agriculture
10 Ms. Keren Monrose, Ministry of Agriculture
11.Ms. Shanta King, WASCO
12 Mr. A. Frederick, WASCO
13Ms Dawn French, NEMO
14 Mr. Herbert Regis, Met Office
15 Mr. Descartes, Met Office
16 Mr. Daune Heholt, Physical Planning
17.Mr. David Joseph, Environmental Health Division
18 Ms Annette Augustine, Transport Division, MCW
19 Ms Susanna Scott, Department of Fisheries
20. Mr. Herold Gopaul, CEHI
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