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EXECUTIVE SUMMARY FOR POLICYMAKERS

CHAPTER 1 - NATIONAL CIRCUMSTANCES of the Third National Communication, briefly deibers
Saint Lucia’s geography, geology, history, climademographics, economic context, key economic
sectors including the energy sector, as well apthiey environment relevant to climate change.

Saint Lucia is a Small Island Developing State (S)Jvithin the Lesser Antillean Arc of the Caribbean
Archipelago. Saint Lucia is part of a volcanicadigtive ridge formed along the subduction zone & th
Eastern Caribbean, connecting to the islands ofiMque to the north and St. Vincent and the Gramesl

to the south. Theisland is 42 km long and 22 kdewat its widest point, and its coastline is apprately
158 km in length. The land area is approximatel§ ki¥. The coastal shelf has an area of 522, km
relatively narrow and drops off sharply along thestvcoast. Saint Lucia’s Exclusive Economic Zone
(EEZ) is approximately 15,300 KiSaint Lucia has a very rugged landscape, chaizetehby mountains
along a centrally located north-south oriented nt@unrange, deep valleys and rivers. Saint Lucia is
almost entirely of volcanic origin, with the oldestks dating back to the Early Tertiary period.

Saint Lucia lies within the north-east Trade Wiredtband is normally under an easterly flow of mois
warm air. The island’s location in the Atlantic @o¢Caribbean Sea, means that average ambient sea
surface temperatures vary little from 2&7at any given time. The island receives an almosstant
amount of surface solar radiation over time. THastors combine to give Saint Lucia a tropical rize
climate characterized by warm air temperature areganear 28C, but rarely rising above 32 or falling

below 22C.

The island’s weather is influenced by synoptic Wweasystems such as the Atlantic High Pressuresyst
(Bermuda Azores), surface, mid and upper level poessure systems, the Inter-Tropical Convergence
Zone, tropical waves and cyclones and the occalsitordal system. Mesoscale and microscale weather
features also affect the island.

The island has two climatic seasons, based onathiithe wet season extends from June to November
while the dry season runs from December to Maye Udlume of rainfall in the wet season is determine
mainly by the frequency and intensity of tropicaétdrbances (waves, depressions, storms, hurrifanes
which account for the greater amount of the reabndenfall during that season. Local convectional
showers and other weather systems account forethainder. In the dry season, most of the rainfall
originates from mid-latitude systems (troughs, fabtroughs, jet streams) intruding into the regidine
intrusion of dry season rain-producing systemsuslomly distributed temporally, and thus, the r@inf
they produce over the island is highly variablerdirae. Saint Lucia has experienced drought coonlti
each year since 2012, resulting in a decline i bio¢ total annual and temporal distribution ohfaili.

On the other hand, tropical disturbances in thesgason tend to occur with a predictable frequericy
roughly one every four days. The geographic infageof rainfall is quite pronounced with amounts
varying from about 1265mm in the relatively flatastal regions to about 3420mm in the elevatediarter
region.

Saint Lucia had an estimated population of 172j623015. The population is relatively young, with
46.9% below 30 years old and 12.6% sixty yearsodohel. The Castries district has the highest patpon
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density. Of the total 2010 populatipre5,656, or 39.6% lived in the city and its sulsurtGros Islet,
which is the tourism centre of Saint Lucia is thexthmost populous district with 25,210 persons,
representing 15.2% of the total population. Sauntia attained universal secondary education in 2006
In 2015 overall unemployment stood at 24.1%.

Saint Lucia joined the Caribbean Community (CARICYOM1974. In 1981, Saint Lucia also became a
member of the Organisation of Eastern CaribbeateS@ECS). Saint Lucia cooperates with other
member states of CARICOM and the OECS in econontigration, foreign policy coordination and
functional cooperation. In climate change, CARICOids made strides in coordinating a regional
response through, the creation of the Caribbeannamty Climate Change Centre (CCCCC) through
which a number of regional projects to addressatinthange mitigation and adaptation have been, and
continue to be implemented in Member States. Theoti2011-2021 Regional Framework for Achieving
Development Resilient to Climate Change, and ifglé@mentation plan, are currently being updated to
more adequately respond to the challenges facmgetliion in the upcoming next decade.

In 2015, Saint Lucia’s GDP stood at XCD$2,498.4lionl, an increase of 1.3% over 2014. Since 1990,
the economy has undergone a structural adjustrhahthis seen the service sector, and in particular,
tourism, leading economic growth. Between 1990201b, the contribution of agriculture declinednfro
13.85% to 3.00% of GDP while the tourism sectodstabution moved from 9.18% to 10.9%. Real
estate, construction and the transport (road,nairs@a) sectors are the leading contributors to.GD#
percentage contributions of key economic sectofS® between 2000 and 2015 are listed in Table E1.
Sectors which are more sensitive to the vagari€diofate (shown in italics and bold font in Tablg)E
together accounted for 60.7% of GDP in 2015, uradensg the vulnerability of the local economy te th
impacts of climate change.

Key public sector policies and measures under #nat Sucia Development Strategy 2012-2016 Sectoral
Action Plan are described in the report, for tH®feing sectors:

1. The Macro Economy 9. Physical Planning and Infrastructure
2. Tourism 10. Environment and Physical Development
3. Agriculture 11.Renewable Sources of Energy
4. Manufacturing 12.Housing and Human Settlements
5. Information and Communications 13.The Environment Protection and
technology Preservation Framework
6. Creative Sector 14.Watershed Management
7. Human Resource Development, Science 15. Disaster Risk Management
and Technology 16.Social Services, Social Justice and
8. Population, Youth Employment and Governance
Technology

1 Central Statistics Office, Saint Lucia.
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Table E1. Sector Contribution to GDP (XCD billions)
Gross Domestic Product at 2005 Constant Prices

Industry Contribution to the Economy (%)
Economic Activity 2000 | 2002 | 2004 | 2006 |2008 |2010 |2012 | 2014 | 2015

GDP (XCD billions) 2.14 | 2.05 2.31 2.47 2.57 2.54 2.54 248 2850

Agriculture, Livestock, Forestry, | 6.26 | 5.65 4.50 3.55 4.41 3.02 2.95 2.8 3.7
Fishing

Mining and Quarrying 0.09| 0.10 0.03 0.28 0.32 0.30 0.51 0.1 0.1
Manufacturing 492 | 4.92 5.24 4.90 4.93 5.06 481 7 4.| 4.8
Construction 111 9.23 11.55 12.16 10.65 9.73 9.54 7.3 7.8
Electricity and Water 3.80 | 3.98 3.87 3.84 3.93 4.24 4.31 4.4 4.4
Distributive Trade Services 7.35 7.01 7.34 9.19 09.2| 7.65 8.44 7.6 7.5
Hotels and Restaurants 10.5 9.85 10.63 10.21 9.57 10.3( 9.84 11/0 10.9
Transport 114 | 11.96| 12.71| 10.93| 12.66 12.69 11.77 13.1 13.4
Communication 6.06 | 7.40 8.11 8.89 7.43 7.60 7.16 6.0 5.7
Financial | ntermediation 6.47 | 6.48 6.04 6.87 7.63 7.50 7.81 8.0 8.9

Real Estate, Renting and Businesk5.4 | 17.55| 16.06 15.94 16.01 17.16 17.50 18.9 18.4
Activities
Public Administration & Compulsory 7.32 | 7.23 6.26 5.94 5.83 6.23 6.46 6.8 6.7
Social Services
Education 476 | 475| 4.10 3.88 3.89 4.15 4.3( 45 4 4.

Health 217 | 2.20 1.91 1.85 1.84 1.96 2.05 2.1 2.1
Other Community, Social and | 2.74 | 3.17 2.91 3.35 411 4.88 5.08 4.5 4.5

Personal Services
(Source: Central Statistics Office, Saint Lucia)

Information is provided on sector growth and clienatlnerabilities for the key economic sectors of
tourism, agriculture, infrastructure, as well as édher critical sectors such as water, healthygne
biodiversity and land use.

A description of the global, regional and nationredponses to climate change is also provided. At a
national level, the policy environment is detailad,well as institutional arrangements to implenteat
Convention. A comprehensive listing of climate pagmes and projects is provided.

CHAPTER 2-NATIONAL GREENHOUSE GAS INVENTORY, responds to the UNFCCC requirement of
all parties to the Convention to update and reperiodically on their inventory of anthropogenic
emissions and removals of greenhouse gases (GH@dlowing the recommendation of the
Intergovernmental Panel on Climate Change (IPCiS)ittventory reports greenhouse gas emissions and
removals by sinks for years between and includid@02and 2010. The greenhouse gas inventory was
conducted on a sector basis for the following IRE@&@gory sectors; Energy, Industrial Processesgsbl
and Product Use, Agriculture, Land Use, Land-Usar@e and Forestry (LULUCF) and Waste. The
GHGs included are Carbon Dioxide (CO2), Methane 4ZHitrous Oxide (N20O) and partially
fluorinated hydrocarbons (HFCs) not covered unterNlontreal Protocol. Indirect GHGs including
Non-Methane Volatile Organic Compounds (NMVOC), I&ar Monoxide (CO) Nitrogen Oxides (NOXx)
and Sulphur Dioxide (SO2) are also reported as iz an important influence on chemical reactions
in the atmosphere that can lead to the formatiagre¢énhouse gases.
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GHGs are expressed as Carbon Dioxide Equivalentd@®y IPCC sectors. G€g expresses the overall
radiative forcing of different GHGs by a common netso that the relative importance of emissiohs o
GHGs such as CQCHs and NO can be easily compared. Figure 0.1 indicatedlaive contribution of
the four main greenhouse gases to total emissmnsaich of the inventory years 2000, 2005 and 2010.
Figure E1 excludes the LULUCF sector and FigurengRides the impact of LULUCF.

Figure E1: Total Greenhouse Gas Emissions expressadCO2eq Excluding LULUCF (Gg)
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Figure E2: Total Greenhouse Gas Emissions expressadCOze Including LULUCF (Gg)
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Overall GHGs in Saint Lucia have increased at @ sahilar to overall economic growth over the same
period. Average annual growth in emissions excgdiULUCF was 2.7% per year and including
LULUCEF it was 3.5% per year. Average economic ghofer Saint Lucia over the same time period was
estimated at 2.5% (World Bank, 2014).
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COzeqg mission growth is primarily driven by the grovitrenergy emissions related to increased demand
for fossil fuels. Emissions in the energy seataréased on average by 3.1% annually between 2@00 a
2010. Emissions from the waste sector that arardied by the solid waste disposal source categ@y
growing at a slower rate of 1.1% annually. IndasfProcesses and Agriculture emissions remainaiirt
unchanged since 2000. Estimates of emissions emdwvals for the LULUCF sector indicated that
LULUCF acts as a large carbon sink. Accountingtfos LULUCF removal decreases overall £Q
emissions by approximately 18%.

Trends in total Ceeq emissions for each IPCC category over 2000 10 20e shown in
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Figure 0.14E3 excluding the LULUCF sector. Figlr&5 identifies the emissions profile with the
LULUCF sector contributing as a net sink.

Figure E3: Greenhouse Gas Emissions in GgCO2e exding LULUCF (2000-2010)
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Figure E3: Greenhouse Gas Emissions in MtCO2e inalling LULUCF (2000-2010)
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GHG emission contributions by sector and GHGs arersarized in Table 0.1 for the year 2010. The
percent share of emissions by sector is showndriast column of Table E2. LULUCF removals that
reduce total emissions by 19% are indicated abtittom of Table E2.

Table E2: Summary of Greenhouse Gas Emissions anceRiovals in 2010 by Sector (Gg
Emissions (Gg)

CO2 CHa4

Percent

Total in Share (%)

CO2e

Energy -
Industrial Processes - - - 0.023 36 5.6%

Solvent and Produdt

- - - 0,
Use 0.007 2 0.3%
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Emissions (Gg)

Total in P
0,
CO2 CHa4 COse Share (%)
Agriculture - 0.508 0.082 - 37 5.7%
Waste - 3.55 0.012 - 78 12.1%
Total Emissions 493 4.18 0.105 0.023 647 100%
LULUCF -122 - - - -122 -19%
— 5
Total Emissions and 367 418 0.105 0.023 504 81_/o (_)f total
Removals emissions

CHAPTER 3-MEASURES TO MITIGATE CLIMATE CHANGE, recognises the serious threats posed by
climate change to Saint Lucia, and the requiremerdgecure the country’s development against the
adverse impacts of climate change. Saint Luciaundgrtaken a detailed mitigation assessment, throug
this TNC, to determine proposed mitigation actionsesponse to the climate change challenge. The
mitigation assessment will enable Saint Lucia @uoe the country’s vulnerability to climate riskdan
allow Saint Lucia to prosper under a changing demadditionally, it will assist Saint Lucia in spprting
global efforts to reduce GHGs.

The report presents Saint Lucia’s mitigation evidue analysis, describing the mitigation options
undertaken in the six IPCC and UNFCCC mitigatioctaes. Five of these are listed in the first column

of Table E1 below, with the sixth being industpabcesses. The assessment is a bottom-up asséssmen
of mitigation opportunities that have been propoaed selected based on broad national consultation.
Many of the mitigation options presented are alyeiadthe initial stages of planning and preparation
However additional finance to support implementatio achieve the emission reduction potentials is
required. Ten prioritised mitigation actions weedected based on current evidence of alignmett wit
government priorities; GHG mitigation potential atite possibility to deliver sustainable developimen
and adaptation benefits. These mitigation actiort expected emission reductions are summarized in
Table 3..

The total emission reductions represent a decriealsaseline emissions of 11% from 2020, 14% from
2025 and 16% from 2030. Relative to 2014, the ¢gnaw emissions declines from an average emission
growth rate of 1.4% per year to 0.4% per year. $5man reductions of the mitigation actions relatwe
the baseline are illustrated in Figure 3..

A summary of overall quantifiable sustainable depeient benefits related to implementing mitigation
actions is provided in Table E4. Some additionalés are difficult to monetize. These includergased
GDP, employment, time savings related to reducaffidrcongestion and climate change resiliency
benefits such as water resource protection andifgiltabitat protection.

Table E3: Summary of Mitigation Actions and Reducton Potentials

% of Overall

Prioritized Mitigation Reductions
Sector Actions 2015 2020 2025 (2015 -
2030)
Energy Efficient Buildings . . .
Energy Demand Energy Efficient Appliances 0 6.5 10.7 7.2 5.8%
Electricity 35% Renewable Energy Target
Generation by 2020 (Average of 30 44.1 44.1 44.1 41.9%
scenarios)
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Prioritized
Actions

Mitigation

2015

2020

% of Overall
Reductions
(2015 to
2030)

Improvements to Grid

Distribution and Transmission0 6.6 7.3 8.1 7.4%

Efficiency

Efficient Vehicles 0 10.1 16.2 23.4 15.1%
Transportation Improyed and Expanded Publ % 0.3 18 3.0 1.6%

Transit
Agriculture and | Agroforestry 0 1.6 7.9 7.9 5.4%
Land-Use, Land-
Use Change and Forestry Management ar 0
Forestry Reforestation do 3 13.5 7.2 12.5%
(LULUCF)

Water  Distribution  ang o
Waste Network Efficiency 0 038 1.9 2.1 1.6%

HFC Phase-Out 0 0.7 4.7 8.5 4.3%
TOTAL Emission Reductions 0 78.1 108 128 100%

Figure E5: Emission Reductions for all Mitigation Actions (GgCQee)
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Table E4. Summary of Sustainable Development Bentdi

Foreign exchange is reduced as a result of reddeetand for fuel. At 2014 average

GDP / Macro-economy wholesale prices: EC$93 million per year by 2030.

Energy Security Reduced overall demand: 26 million litres of diemedl 7.4 million litres of gasoline.

Fuel combustion results in air pollutants that iaréurn related to health risks including
increased mortality and morbidity.

Overall emission reductions estimated at:

Environment / Health 525 tonnes of nitrogen oxides (NOX)

2,200 tonnes of carbon monoxide (CO)

416 tonnes of non-methane volatile organic comps{hd1VOC)
37 tonnes of sulphur dioxide (SO2)

Households Energy savings: $EC230 million between 2015 ar2D20
Industry / Commercial Energy savings: $EC71 million between 2015 and)203
Government Energy savings: $EC106 million between 2015 ar2D20

Total investment and programme costs related tdeimenting the mitigation options are summarized in
Figure E6 and E7. Investment costs refers todta tapital finance required to implement the gaition
actions that is incremental to baseline expendtuienis does not include the energy savings astsati
with implementing measures or changes in operatsts. Programme costs refer to expendituresdy th
government for supporting the programme and inctuadgs for planning, conducting studies, developing
strategies, implementing regulations, enforcemeapacity building, public awareness campaigns and
capacity building.

Figure E6 identifies annual investment and progranwmsts and represent net present value (NPV) in
current 2015 Eastern Caribbean Dollars (EC$20EFxjure E7 identifies the cumulative investment and
programme costs over time.

Figure E6: Annual Investment & Programme Costs Fjure E7: Cumulative Investment & Programme Costs

60 400
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Total cumulative investment costs by 2030 are etgoeto be $EC 334 million while programme costs
are estimated to be $EC 43 million. These costeffiset by energy savings and other benefithduld

be noted that expected net present value of ersangngs of $EC361 million over the same time period
are approximately equal to total investment costs@ogramme costs.

CHAPTER 4-MEASURES TO FACILITATE ADEQUATE ADAPTION TO CLIMATE CHANGE,
summarises the findings of the Vulnerability andapthtion (V&A) assessment undertaken for the TNC
of Saint Lucia. It focuses on a number of key samonomic sectors of Saint Lucia including coastal
development, agriculture including livestock, wateurism, health, financial services and vulnegabl
settlements.

The sectoral V&A assessments were based on tharsogof two of the more highly ranked downscaled
global climate models. Two regional downscaled atenchange scenarios provided requisite data éor th
pertinent climate variables. These included airgerature, rainfall, solar radiation and evaporatmm

an annual, monthly and daily basis for a currery&ar period (1986-2014) and two future 30-yeaetim
slices (2040-2068 and 2070-2098), to cover theodeof 1961 to 2100 for Saint Lucia. Nine (9) grid
points (on a 25 km grid in and around Saint Luaiaje used for the mapping of minimum temperature
(Tmin), maximum temperature (Tmax), mean tempeeafiimean), precipitation (rainfall) and water
excess and deficits (P-E) for the entire island. amalysis of the socio-economic sectors, the land-
based grid point located about 5 km north-eastoofft®ere in the Forest Reserve was used. The models
results for temperature and rainfall are summariaehble ES.

The coastal zone assessment revealed Saint Lucia’s vulnerabilityeta level rise and storm surges. As
such, ecosystems (mangroves, sea grass, corg| mtés (Castries), infrastructure (e.g. buildingbads,
ports) and communities (e.g. fishing villages, talagricultural land) are likely to be at highkrit
climate change and variability. Adaptations optiamsl barriers to adaptation to climate change were
identified. Adaptation options included economisaerces, technical knowledge, adaptive capacity la
availability for displaced peoples. Possible oppoities and priorities for enabling effective amdactive
adaptation to climate change and sea level riskdrcoastal zone of Saint Lucia were identifiedeSén
include coastal protection infrastructure, enforeatrof coastal zoning changes and setback limits.

In thewater sector, according to both downscaled climate scenariengés in total annual rainfall are
minimal, but changes in the variability (timing, aamt and intensity) are expected to be significartihe
future (2040-2069 and 2081-2100). The incidencedafughts as estimated by the Standardized
Precipitation Index (SPI) does not change signifilya in spite of slight increases in intensity and
frequency in the future (2040-2069 and 2081-2180) continue to remain in the ‘near normal’ range
according to both the downscaled climate scenavitaer deficits are expected to increase sligintighe
future (2040-2069 and 2081-2100) according to kbt downscaled climate scenarios. Adaptation
options in the water sector focused mainly on watgiservation measures.

In theagriculture sector, the focus was on crop yield changes in respanskmate change. Three crops
were chosen for study namely, taro/tanya (a roop)rtomato (a vegetable crop) and banana (a
commercial crop). The results according to both mkna@led climate models, show that taro and tomato
yields are expected to decrease in the future (2088 and 2070-2098). Banana yields are expected to
increase during the two future periods (2040-2068 2070-2098). For the live-stock sub-sector, the
results show that small ruminants (pigs and gaatsl) chicken will be negatively affected by climate
change in the future (2040-2068 and 2070-2098).a8sessment of the adaptive capacity of farmers
showed that social capital and institutions, clenatange and variability and water availability angply
were among the main factors affecting the abilitigomers to adapt to climate change. Adaptatidroos
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for the agriculture sector focused on technologieabvations, government programs, farm production
and farm management.

Table E5. Results from two models for future projeted changes in temperature and rainfall

Climate Time slice | Model Projected change(compared to 1981-2015)
variable
Air temperature| 2040-2069 1 ~1.750C
— wet season
Air temperature| 2040-2069 2 ~1.25°C to ~1.75°C
— wet season
Air temperature 2040-2069 1 ~250C
- dry season
Air temperature 2040-2069 2 ~1.250C
- dry season
Air temperature| 2081-2100 1 ~2750Cto>3.00C
— wet season
Air temperature| 2081-2100 2 ~3.00°Cto ~3.29C
— wet season
Air temperature 2081-2100 1 ~2750Cto>3.00C
- dry season
Air temperature 2081-2100 2 ~3.0°Cto~3.259C
- dry season
Rainfall - wet | 2040-2069| 1 Decreases in seasonal (June to December) rainféiéifuture (2040-
season 2069) along the western coast, ranging from ~ m2%season to ~ -
20 mm/season near Soufriere. For the rest of thedslecreases in
seasonal rainfall range from ~ - 60 mm/season alloagast coast tq
~ - 35 mm/season in the interior.

Rainfall — wet | 2040-2069| 2 General decrease in seasonal (June to Decembe@lrairthe future
season (2040-2069), for most of the island, of the ordere 75 mm.
Rainfall —dry | 2040-2069| 1 Greater decreases in seasonal (January to Mayphlagmthe future

season (2040-2069), especially along the eastern coasbétite order of ~ -
75 mm/season. For the rest of the island coveriogt of the west
coast and the central regions, decreases in sdaaorfall range from
~ - 100 mm/season to ~ - 125 mm/season in theanter
Rainfall —dry | 2040-2069| 2 | Generalized decline in seasonal rainfall, with teerdase being of the
season order of ~ - 75 mm/season over most of the island.
Rainfall - wet | 2081-2100| 1 Significant decreases in seasonal (June to Decemiefjll,
season especially along the western and central parteetbuntry, ranging
from ~ - 350 mm/season to ~ - 400 mm/season.
Rainfall —wet | 2081-2100| 2 General increase in seasonal (June to Decembefiltainthe future
season (2081-2100) for most of the island, of the orderof 65 mm to ~ +
75 mm for most of the island.
Rainfall —dry | 2081-2100| 1 Lesser decreases in seasonal (January to May)lra@viraging ~ 75
season mm/season over most of Saint Lucia.
Rainfall —dry | 2081-2100| 2 Generalized decline in seasonal rainfall, the deserdeeing of the
season order of ~ - 75 mm/season over most of the island.

The current contribution of theurism sector to the economy of Saint Lucia is acknowledgedm@te
change along with sea level rise will directly andirectly affect the tourism sector. Direct impautill
very likely result in loss of beaches, propertiad aublic infrastructure and will make Saint Lutzas
attractive as a tourist destination. Beach and-baséd activities attract the majority of foreiguirists.
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Coral mortality from climate change and other husmatuced impacts are likely to reduce the appeal of
underwater recreational activities to visitors. Toes of beaches and coastline due to erosiondation
and coastal flooding and loss of tourism infradue, natural and cultural heritage will reduce the
amenity value for coastal users. The overall efééet changing climate on Saint Lucia’s tourismusialy

will be a loss of employment and higher insuranegtfor properties in vulnerable areas.

Increases in air temperature to 3 C) towards the end of the century may make cambtunbearable,
especially for the elder retired tourist, who makea significant segment of the visitor populatioBaint
Lucia. Projected variability in precipitation wilery likely lead to extreme conditions, with incse®y
drought in the dry season and torrential rains fowhing in the rainy season, and to water and food
shortages (or higher prices of imported items) pigal storms and hurricanes, compounded by se& leve
rise, are also likely to increase in number anersity, and apart from flooding and erosion of eational
beaches, will also very likely cause flooding aman@ge to transport and other infrastructure. Demand
based considerations include weather conditiom®umtries of origin of tourists (mainly North Ameai

and Europe), perception issues such as security é&xtreme weather events and pricing policies for
transport, lodging and entertainment may also daute to the impacts on the sector.

For thehealth sector, the emphasis was on vector-borne diseases (Denguegrticular), water-borne
diseases (Gastroenteritis) and air quality-reldisdases (respiratory diseases). The analysisadased

on the sex and age of people likely to be affectdubre appears to be some relationship between the
incidence of dengue and gastroenteritis and raiimfahe future (2040-2069 and 2081-2100) under the
climate scenarios considered.

Vulnerabilities ofcritical infrastructure related to the Financial Services Sector (FSS) to future (2040-
2065 and 2081-2100) climate change, climate-dreesn level rise and storm surges, within the coastal
zone in the vicinity of Castries were examinedrdafructure pertaining to the Financial Servicedme
(buildings, airport, ports and harbours, roadslaidfes, electricity and telephone and telecomnaitiun
lines) that are likely to be at high risk to clireatriven sea level rise and storm surges were ifgkht
Other climate change factors that may affect saétastructure were examined, included high winds
during storms and hurricanes, excessive rainfall #moding, and extended droughts affecting water
supply to financial institutions.

Since critical infrastructure (buildings, roadwapsidges, data storage facilities) that are locatetthe
near shores will very likely come under direct #iras a result of sea level rise and storm sutges,
insurance sector may increase premiums which wilb#ssed on to consumers. As clients become more
aware of the impacts of climate change and theymgit to reduce their vulnerability, the FSS wiltéa
increased demand for insurance coverage and bank to address adaptation concerns. This will requi

a broadening of FSS portfolios. Other factors thay affect the FSS will very likely include safetyd
security concerns, evacuation measures and planggponse to hurricanes, droughts, etc.), comfort
levels for workers in buildings (air conditioningder very hot conditions), and economic and goverea
issues relating to the security of investments.

Climate change and sea level rise will very likaffectvulnerable groups such as women, children and
the elderly who are already beset by socio-econamicpsycho-social problems, such as abject pgverty
food insecurity and lack of proper diet; inadequsateitary conditions and water quality; lack of eahion

and labour skills; and poor housing and shelters Kery likely that these living conditions willeb
exacerbated by climate change and climate-driven Iseel rise and storm surges. The complex
interactions of livelihoods, poverty and inequalitith climate change, climate variability, and extre
events are explored, and impacts of climate changjected up until 2100. Observed evidence suggests
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that climate change and climate variability worgersting poverty, exacerbate inequalities, andyerg
new vulnerabilities. It is acknowledged though,tttiamate change is rarely the only factor thaeef
livelihood trajectories and poverty dynamics; climahange interacts with a multitude of non-climati
factors, which makes detection and attributionalehge.

CHAPTER 5- OTHER RELEVANT INFORMATION (ORI) TO THE ACHIEVEMENT OF THE
OBJECTIVES OF THE UNFCCC, covers six broad areas:

1. Steps taken to integrate climate change considesatinto national development and policy
formulation

Activities related to transfer of environmentallystainable technologies

Information on climate change research and systerobservation

Information on climate change education, trainemgg public awareness

Information on capacity building activities, opteand priorities

Measures to promote information exchange and n&tngr

Ok wWN

Since the preparation of the Second National Comeation (SNC) there has been an infusion of climate
change considerations into a variety of regionatiomal and sectoral policies. However, a numier a
still in draft form, and implementation of recomndations is quite low. Many stakeholders are calling
for improved implementation of recommendations arate tangible action at the community level, if
significant social, environmental and economic lhiéneon the ground are to be realised. The re-
structuring of the policy environment and legalniework for the energy sector appears to be quite
advanced, and construction of a 3MW solar projedhe south, spearheaded by the power utility Saint
Lucia Electricity Services Limited (LUCELEC), isgjected to commence in 2017.

Saint Lucia has not yet succeeded in continuouslyetating and managing relevant and reliable
environmental research data on a timely basisittegand inform national decision making, publicippl

and development planning. Many agencies have atdirelevant research and/or systematic observation
responsibility, and some of their persistent negitldbe addressed through initiatives planned uriter
PPCR/ DVRP. A Technology Needs Assessment (TNA) wadertaken in 2017, and development
priorities and suggested technological responses wientified. Centralisation of certain actionsaat
regional level was also recommended to accelerathnblogy transfer, as well as improved
synchronization of regional activity with natiorddvelopment priorities.

The role of the NCCC in sharing information betweawrany relevant agencies and facilitating their
networking and collaboration is acknowledged. I1i2@abinet endorsed signing of the Principle 10
Declaration on Access to Information by Saint Lu&anciple 10 seeks to ensure that every persen ha
access to information, can participate in the dewsimaking process and has access to justice in
environmental matters. This aims to safeguard ifjiet to a healthy and sustainable environment for
present and future generations. In that regardlifiation and enactment of the Freedom of Infororati
Bill to give the public a general right of acceesofficial documents is also recommended in the ORI
report.

A number of Knowledge Attitude and Practice (KAR)des have been undertaken since 2010, with the
latest being completed in 2017. The findings oké&heeports suggest that awareness of climate change
has increased slightly. Most householders stillwtackling climate change as a responsibility ¢f th
government of Saint Lucia and have little awarersggovernment initiatives to tackle climate change
The majority felt that information relayed on clite@hange was inadequate, and that increased extucat
was a priority. Further, many felt that they wem m a position to make an impact in responding to
climate change. In response, the Strategic Profma@limate Resilience (SPCR) gives special emghasi

31



Third National Communication on Climate Change forSaint Lucia

to PEO with the objective of empowering the genptddlic to take meaningful action to build resilten

at a national level. The main constraint to susREO activities by public sector agencies is ifund
Although there is significant collaboration amongeacies in engaging communities on the ground, this
is not institutionalised.

Gaps in human capacity in the public sector, botterms of numbers and breadth of skills, needeto b
addressed. This will enable government agenciesfaifilytheir many roles more effectively, includin
those of data management, application and reseanchiransferring knowledge to the communities.
Capacity building efforts are needed to transfoimitef projects into programmes that are sustaimet a
expanded within the target communities. Most if @adit climate projects have a capacity building
component, but the reach of these has so far ot &etensive enough to realise material improvesment
within the demographics targeted. More capacitydig is required in the private sector and cioitiety

in order to facilitate their uptake of adaptatiordanitigation measures, and to access availabieat$i
funds. One of the key public sector agencies tiit@e this is the Ministry of Finance, which iarcently
engaged in readiness activities for accessing teerGClimate Fund (GCF).

A greater understanding of the risk of loss andalgero vulnerable economic sectors is requiredaala

a situation of “abandon and retreat” in many cdamt@as. Beyond understanding, decision makers will
require the appropriate tools to be able to detegnthe expected magnitude and timing of impacts and
develop plans for addressing them. Further, loasebeing experienced today, with the risks of bss
damage starkly rising with increasing temperatul®sh the aid of adequate and timely support,
Caribbean countries like Saint Lucia will have ® déquipped to respond to situations where climate
change impacts overwhelm their coping capacities.

Saint Lucia has achieved substantial gains by wawntegrating climate change considerations at the
national and sectoral levels, promoting awarendsslimate change issues, providing the necessary
enabling environment and improving on the technplogeds to facilitate data collection on key clienat
parameters. The country is poised to make sigmifistrides towards infusing adaptation and miibgat
measures into the daily lives and actions of pettplaugh the implementation of a number of clineaid
related programmes, projects and activities. Caetinmplementation of the proposed current and-éutu
initiatives will undoubtedly advance the countrgsogress on the path to sustainability in the faice
climate change. The focus must be on initiatives iincrease the uptake of recommended adaptatan an
mitigation measures by the population, that aresistent with, and supportive of, attaining the doyis
national development goals.

CHAPTER 6- CONSTRAINTS AND GAPS, AND RELATED FINANCIAL, TECHNICAL AND CAPACITY

NEEDS TO THE ACHIEVEMENT OF THE OBJECTIVES OF THE UNFCCC, recordsprogress against
gaps identified in the SNC, and identifies persisggaps as well as new challenges. In this regaods
cutting information management is examined, as aglksectors such as agriculture, forestry, marine
biodiversity, coastal zone, critical infrastructudesaster management; financial services; hehatthman
settlements; tourism; and water.

Broadly speaking, gaps identified relate to:

1. Inadequate financial, technical and human resourced sectors to implement adaptation and
mitigation measures;

2. Inadequate institutional co-ordination to implemergasures;

3. Absence of an integrated development planning ambrthat is cognizant of climate impacts to
guide sectoral planning and collaboration;

4. Unavailability and poor management of informatiequired for decision making;
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Inadequate policy, legal and institutional framekgor

inadequate supporting frameworks to enable and empionplementation of desirable adaptation
and mitigation measures;

Poor enforcement;

Inadequate infrastructure; and

Low awareness of climate change issues and adaptatid mitigation measures that can be
implemented.

o o

© N

In relation to technology transfer, the followingrkers were identifed:

Costs of purchase and maintenance of technologies;

Low financial feasibility at the small scale recpdr

Limited institutional capacities to implement angin initiatives;

Costs of the supporting institutional structuregy(lations, personnel, equipment)
Inadequate awareness of climate change impactsfanailable technologies; and
Limited access to financial resources, especiallpw income communities.

ok wnE

Initiatives since the SNC, some of which are stilfjoing, relate to:

Development of climate-proof sectoral policies atrategies;

Budget reform to better integrate climate consitiens;

Adoption of new technologies;

Availability of financing schemes and insurancentrease resilience;
Provision of incentives that seek to modify behav;o

Improved research, data collection and management;
Development of tools for improved decision making;

Capacity building in public agencies and specHigét groups;
Improved collaboration between agencies;

10 Increased public education and outreach.

CoNoOoO~wNE

Although more work is required, through these atities the identified gaps are narrowing. The akrapt
goes on to identify support provided by the GEF aiNFCCC Annex Il parties, and multilateral and
bilateral contributions, for climate change adaptatand mitigation. This includes support for the
preparation of national communications, and progaad programmes that are implemented on both a
national and regional basis.

Recommendations for future projects are made. Thesmmendations emanate from the following
source documents:

1. V&A assessments (GOSL, 2016);

2. Mitigation assessment (GOSL, 2014);

3. Climate Finance Readiness Mission to Saint Luclza(es, 2014);

4. CCAP-5Cs-USAID (ten project concepts were receiuader this project, to be reviewed for
possible implementation); and

5. The SPCR project identification process (conceatshe found for projects that have not yet been
realized, in Appendix 13 of the SPCR).

The Constraints and Gaps chapter, concludes, theg gffort is required to facilitate the populateon
understanding and implementation of adaptationnamigation measures. This requires an understanding
of how climate change can affect every individaal ,well as what is within the power of individusds
address. It requires the transferring of requisitermation and providing individuals with the nmsato
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implement the desired measures. This may includ@tiering of incentives, reducing costs of dedaab
technologies, and providing more tangible suppmthé vulnerable within the society.

Despite the many efforts to date, climate chandernmation ought to be disseminated more broadly
through the public sector. There is need to furtheld knowledge within the entire public sectandan
particular, among those public officers who inteegawith the public routinely. Civil society and
membership organizations should also be targetemhdi®ase sensitivity of these groups and their
membership to climate change in a manner thatemitburage application and effect change.
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CHAPTER 1. NATIONAL CIRCUMSTANCES

1.1 OVERVIEW

This chapter of the Third National Communication®NC) briefly describes the geography, geology,
history, and climate of Saint Lucia as well as dieenographic, policy and economic context during the
TNC preparation.

1.2 GEOGRAPHY

1.2.1 Location

Saint Lucia is a Small Island Developing State (S)bcated at latitude £39’ N, and 62W within the
Lesser Antillean Arc of the Caribbean Archipelaged Figure 1.1). It is situated on a volcanic ridge
connecting to Martinique to the north and St. Vimtcand the Grenadines to the south. The islad@ is
km long and 22 km wide at its widest point, anctdastline is approximately 158 km in length. Téved
area is approximately 616 Knirhe coastal shelf has an area of 522, kenrelatively narrow and drops
off sharply along the west coast. Saint Luciatslisive Economic Zone (EEZ) is approximately 19,30
km?,

Figure 4.1: The Caribbean Basin
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1.1.1 Topography

Saint Lucia has a very rugged landscape, charaeteby mountains along a centrally located nortitfso
oriented mountain range, deep valleys and rivers.Highest point on the island is Mount Gimie &ré5
above sea level. The spectacular Pitons are thefdagyres of the Pitons Management Area World
Heritage Site. These two volcanic spires rise bigside from the sea to heights of 770m and 743m.
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1.1.2 Geology

Saint Lucia is almost entirely of volcanic origimith the oldest rocks dating back to the Early ibeyt
period. Similar to the other islands of the LesAntilles, Saint Lucia began as a series of submeari
volcanoes. It is part of a volcanically active mdéprmed along the subduction zone in the Eastern
Caribbean. As a result, the island is affectedvblganic and seismic activity. The island’s vola@ni
centres are divided into 3 broad groups based eraad geographic distribution, as follows:

Group 1: Eroded basalt and andesite centres; (the NortBeries)
Group 2: Dissected andesite centres (the Centrasye
Group 3: The Soufriéere Volcanic Centre (the Southern Sgries

1.3 BRIEF HISTORY

The earliest settlers of Saint Lucia were the Anaiein Ciboneys, who lived on the island about 2000
years before Columbus. The island was next ocdupyehe Arawak Indians from about 200 A.D. for a
period of about 800 years. They were invaded bykihlinago Carib Indians, whom the first Europeans
encountered on the island.

In the seventeenth and eighteenth centuries, Edglad France fought for ownership of the island and
changed hands fourteen times between the two gesin8aint Lucia was eventually ceded to Britain in
1814, under the Treaty of Paris.

Saint Lucia gained increasingly greater self-gogane in the 20th-century. A 1924 constitution gidnee
island its first form of representative governmemith a minority of elected members in the legisiat
council. Universal adult suffrage was introduced @1, and elected members became a majority of the
council. Ministerial government was introduced Bb®&, and in 1958 Saint Lucia joined the short-lived
West Indies Federation, a semi-autonomous depepddribe United Kingdom. As an associated state
of the United Kingdom from 1967 to 1979, Saint laubd full responsibility for internal self-goverant

but left its external affairs and defence respahiéds to the United Kingdom. On February 22, 1979
Saint Lucia achieved full independence.

Saint Lucia joined the Caribbean Community (CARICOMhich was established under the 1973 Treaty
of Chaguaramas in 1974. In 1981, Saint Lucia alstaine a member of the Organisation of Eastern
Caribbean States under the Treaty of Basseterraleftthese regional integration treaties Saint a uci
cooperates with other member states of CARICOMtaadECS in economic integration, foreign policy
coordination and functional cooperation. Issueshsas the free movement of people, reform of the
judiciary, cooperation in sports and cultural depehent as well as joint approaches to common
development challenges are addressed. In climategely CARICOM has made strides in coordinating a
regional response through, for example, the 2008idRal Framework for Achieving Development
Resilient to Climate Change, and the creation ef @aribbean Community Climate Change Centre
(CCCCC) through which a number of regional projeittsaddress climate change mitigation and
adaptation have been, and continue to be implerdentglember States.

1.4 GOVERNANCE

Since gaining independence in 1979, Saint Luciableas governed by a Westminster style government.
Its parliament comprises 17 elected district regméstives and a Senate, or Upper House, comprasing
11 members and a President. Elections are caomstitdly due every five (5) years.
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The Head of State is the Governor General, wheessmts the British Monarch. The administrative arm
of government comprises the Office of the Prime istar, the Office of the Attorney General and line
ministries with mandates determined by the Primaisfer. Whereas the ministerial portfolios and
configurations of the ministries undergo changesetiaon decisions of the Prime Minister, key current
ministerial portfolios of relevance to climate clgarcauses and/or impacts include:

1. Minister for Education, Innovation, Gender Relati@nd Sustainable Development

Minister for Agriculture, Fisheries, Physical Plamyp Natural Resources and Co-operatives
Minister for Infrastructure, Ports, Energy and Labo

Minister for Economic Development, Housing, UrbagnBwal, Transport and Civil Aviation
Minister for Health and Wellness

Minister for Finance, Economic Growth, Job CreatiGrternal Affairs and the Public Service

N o o bk wDd

Minister in the Office of the Prime Minister witlesponsibility for Tourism, Information and
Broadcasting

8. Minister for Local Government and Culture
9. Minister for Equity, Social Justice and Empowerment
10. The Office of the Prime Minister (National EmerggmMdéanagement Organisation).

The legal system is based on English common law'@ode Napoleon”, and the highest judicial body is
the Privy Council of the United Kingdom. The adrmsination of the law is under the jurisdiction oéth
Eastern Caribbean Supreme Court.

1.5 CLIMATE AND CLIMATIC ELEMENTS

This section updates the regional and nationalestdsitin which this TNC is presented, drawing on
developments since the Second National CommunitéBNC). The general outlook supports predictions
for increased concentrations of atmospheric greesdngases and changes in average global temperature
and sea level. It also validates predicted trend<limatic changes and related impacts at theonali
level.

1.5.1 Regional Trends

Their small size and location of islands in therillzean archipelago contribute to considerable
vulnerabilities from extreme weather events andteel this is vulnerability is expounded by the theit
the islands lie within the path of the Atlantic hoane belt.

Average temperatures in the Region have increag@dlbto 0.2°C per decade over the past threeddésca
and rainfall patterns have shifted, with the numbé&rconsecutive dry days expected to increase.
Additionally, sea level rise has occurred at a cht@bout two to four centimetres per decade dvepast

33 years. This trend presents risks to the regfoesiwater resources and to its largely coastalijadion
dependent on tourism and agriculture. Projectiodgcate that losses could total US$22 billion atigua
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by 20502 North Atlantic hurricanes and tropical storms empto have increased in intensity over the
past thirty years, although there is still debdteut whether this is a long term trehd.

1.5.2 National Trends

Saint Lucia lies within the north-east Trade Wiredtland is normally under an easterly flow of moist
warm air. The island’s location in the Atlantic @oé Caribbean Sea means that average ambient sea
surface temperatures vary little from Z&7at any given time. The island receives an almosstant
amount of surface solar radiation over time. THastrs combine to give Saint Lucia a tropical riae
climate characterized by warm air temperature apeganear 28 C, but rarely rising above 3Z or
falling below 22 C.

The island’s weather is influenced by synoptic Wweasystems such as the Atlantic High Pressuresyst
(Bermuda Azores), surface, mid and upper level poassure systems, the Inter-Tropical Convergence
Zone, tropical waves and cyclones and the occalsitordal system. Mesoscale and microscale weather
features also affect the island.

1.5.3 Temperature

Because of Saint Lucia’s small size and its gedgcalpcation, air temperature is greatly determibgd
the winds off the surrounding oceans. There is lidtg variation annually in air temperatures oviee
island. However, diurnal temperatures can vary dynach as 10C. Temperatures are lowest in the
months of December to March and highest around furSeptember. Mean maximum temperature is
about 30.2C and mean minimum about 24@& The island’s mountainous topography, particylarithe
more rugged interior, can also cause temperaturatioan between high and low-lying regions of betwe
2°Cand BC.

Figure 1.2 shows mean maximum and minimum annual temperafoves 1980-2015 at Hewanorra
Airport in the south of the island. The data sholna the average maximum temperature between 2000
and 2015 was 30°C, or 0.4C higher than the average of 3@ilbetween 1980 and 1999.

Figure 1.2: Mean Maximum and Minimum Temperatures & Hewanorra Airport: 1980 — 2015
(Source: Meteorological Services Department, Saicta)
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2 Building Resilience to the Impacts of Climate Cam the Caribbean: Inter-American Developmentk2013-14 Annual
Report)
3 Holland and Webster, 2007; Kossin et al. 200%n&t et al. 2008.
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1.5.4 Rainfall

The island has two climatic seasons, based onathifihe wet season extends from June to November
while the dry season runs from December to Maye Udlume of rainfall in the wet season is determine
mainly by the frequency and intensity of tropic@tdrbances (waves, depressions, storms, hurritanes
which account for the greater amount of the reabndenfall during that season. Local convectional
showers and other weather systems account foethainder.

In the dry season, most of the rainfall origindtesn mid-latitude systems (troughs, frontal trougjles
streams) intruding into the region. The intrusmindry season rain-producing systems is randomly
distributed temporally, and thus, the rainfall tieggduce over the island is highly variable overdi On

the other hand, tropical disturbances in the wasae tend to occur with a predictable frequency of
roughly one every four days.

Figure 1.3 shows total annual rainfall at Hewandkngort from 1973-2015 while Figure 1.4 shows
average monthly rainfall at Hewanorra for the sameod.

Figure 1.3: Total rainfall at Hewanorra Airport (1 973-2015)
(Source: Meteorological Services Department, Saicta)
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Figure 1.4: Average Monthly Rainfall (1973 — 2015)

(Source: Meteorological Services Department, Saiicta)
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The geographic influence of rainfall is quite pranoed with amounts varying from about 1265mm in
the relatively flat coastal regions to about 3420mrthe elevated interior region.

Saint Lucia has experienced drought conditions gael since 2012, resulting in a decline in bo#h th
total annual and temporal distribution of rainfakke Figure 1.5).

Figure 1.5: Annual Rainfall
(Source: Meteorology Services Department, Saintd)uc
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1.5.5 Winds

Saint Lucia lies within the northeast Trade Windt.bé/ind speeds are highest on average during the
months of January to July, corresponding roughiyhie dry season, when the average is 25.72kmh
Between August and December, the speeds averagkraf’. Higher gusts are occasionally experienced
with the passage of tropical disturbances and exgdoMean monthly wind speeds for the period 1973-
2015 are shown in Figure .
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Figure 5: Mean Monthly Wind Speed at Hewanorra Airport: 1980 — 2015
(Source: Meteorology Services Department, Saintd)uc
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1.5.6 Humidity

Daily variation in relative humidity is at a maximuduring the warmer months. The lowest value ever
reported at Hewanorra was 31% in February 1998.ahimeial range is very small, with a mean of about
77%. Figure 6 shows mean monthly relative humifity1973 - 2015.

Figure 6: Mean Monthly Relative Humidity at Hewanorra Airport: 1980 — 2015
(Source: Meteorology Services Department, Saintd)uc
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1.5.7 Sunshine

The amount of daily sunshine received over Saimid.is at a maximum from February to May and at a
minimum around September. Radiation values varelyidver the island and this is mainly due to cloud
cover. As such, elevated regions with greater clomar receive less direct radiation than the Ipivg
coastal regions. Figure 7 shows mean monthly soasdtiHewanorra Airport from 1982 to 2015.
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Figure 7: Mean Monthly Sunshine at Hewanorra Airport: 1982 to 2015
(Source: Meteorology Services Department, Saintd)uc
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1.6  DEMOGRAPHY

Figures obtained from the Government Statisticsabtepent show an estimated population of 172,623 in
2015. The population is relatively young, with@4%. below 30 years old and 12.6% sixty years anerold
Saint Lucia’s 2014 population pyramid is shown igufe 8.

Figure 8: Population Pyramid (2014)
Source: Department of Statistics Population Ste$i§1960-2014).
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While the island is divided into eight administvatiregions, for demographic purposes it is divided
ten districts, each with a city, town or major &ge. The Castries district which includes the tedpity
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of Castries, has the highest population densitfth®total 2010 populatidn65,656, or 39.6% lived in
the city and its suburbs. Gros Islet, which istihism centre of Saint Lucia is the next mostylops
district with 25,210 persons, representing 15.2%eftotal population.

1.7 DEVELOPMENT PRIORITIES
1.7.1 Regional Development Priorities

The thirteen Member States of the Caribbean Comyn(@ARICOM) and the five Associated Member
States have agreed to a single vision for sustlrddwvelopment which encompasses economic, social,
environmental and governance dimensions. Thesgravped into six broad elements:

a) Self-sustaining economic growth based on strongrmational competitiveness, innovation,
productivity, and flexibility of resource use;

b) A full-employment economy that provides a deceandard of living and quality of life for all
citizens; elimination of poverty; and provision aflequate opportunities for young people,
constituting an alternative to emigration;

c) Spatially equitable economic growth within the Coomtty, giving regard to the high growth
potential of member states with relatively low papita incomes and large resources of under-
utilised land and labour;

d) Social equity, social justice, social cohesion pasonal security;
e) Environmental protection and ecological sustairghi&nd
f) Democratic, transparent and participatory goveraanc

Several CARICOM member states have developed, erdaveloping, sectoral policies; sustainable
development strategies; strategic and medium telamnmg programmes and; natural resource
management frameworks as the basis for a greemecdrbon, economic transition. These also addsesse
the sustainable development goals. CARICOM has gsumoted greater attention to several
developmental challenges, including:

a) Agriculture and food security;

b) Natural Resources Management, including fisheriasagement and oceans governance;
c) Water resources management;

d) Energy, including renewable energy and energyiefixy;

e) Climate change and sea level rise;

f) Sustainable Consumption and Production;

4 Central Statistics Office, Saint Lucia.
5 The Caribbean Community (CARICOM) Submission te tmited Nations Conference Sustainable DevelopifiRiot-20)
(2012).
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g) Biodiversity;

h) Sustainable land management;

i) Waste management and chemicals management; and
J) Provision of means of implementation.

At the regional level also, the United Nations Eamment Programme (UNEP) launched a Green
Economy Initiative in 2008 with the overall objeito provide the analysis and policy support for
investing in green sectors and in greening enviremtally unfriendly sectors.

At the sub-regional level, Member States of theddrgation of Eastern Caribbean States (OECS) have
agreed to a human development agenda with eigh¢lkeeyents®

a) Reducing the levels of poverty;

b) Substantially increasing the number and qualitypbs;

c) Providing access to quality education for all;

d) Improving access to and the delivery of healthises;

e) Sustaining an adequate stock of natural resources;

f) Empowering disadvantaged groups, at the houseboidmunity, national and regional levels,
to take charge of their own lives;

g) Developing sports and enhancing participation attitional and regional levels; and

h) Strengthening the institutions and practices ofdggavernance.

These development agendas embrace the sustairedg®piment paradigm, seeking to meet key social
and economic goals sustainably. Member Stategxgected to implement policies and measures to
achieve these development goals.

1.7.2 National Development Priorities

Strategic Interventions

At the national level Saint Lucia, government apeab a National Development Plan in 200&nhich
represents, in broad terms, the development pasribr each of four quadrants. This plan is aabfo
based land use plan developed to support the exmaoistourism infrastructure, support some measure
of environmental sustainability, and expansionhef housing and industrial sectors.

Medium Term Development Goals
Saint Lucia’s Medium Term Development Plan of 2Didid out sixteen development goals centred
around five development themegz

a) Stabilization of the Economy;

8 OECS Development Charter (2002)

7 Saint Lucia National Vision Plan (2008)

8 Saint. Lucia: Medium Term Development Strategi@anP(2011): Ministry of Finance, Economic Affaiasmid National
Development
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b) Poverty Reduction;

c) Gender Equality;

d) Environmental Sustainability; and

e) Education, Training and Human Resource Development.

Saint Lucia in its current National DevelopmentrPlimg process, has identified six pillars one ofclih

is adaptation for environmental sustainability and climate change. Under this pillar, Saint Lucia intends
to “focuses on pathways towards the developmermt Gfeen Economy, and a focus on economic and
social vulnerability management attached with emvinental risks, disaster and climate change risk
management;

1.8 THE ECONOMY
1.8.1 Education and Employment

Saint Lucia attained universal secondary educatia2006. According to the 2010 population census,
higher percentages of females were educated fremutiior secondary school to the Masters Degree
levels than that of their male counterparts, wihaldigher percentage of males pursued PhD level
certification. However, of the total employed padidn, 44.9% were female compared to 55.1% male.
Table 1.1 presents employment data for 2014, aearlgl shows the imbalance in the distribution of

employment rates by gender in the various sectors.

In 2015 overall unemployment stood at 24.1%.
Table 1.1: Labour Force by Sex

(Source: Central Statistics Office, Saint Lucia)

Size of Labour Force 74844 53.7 46.3
Employment by Sector

Agriculture, forestry and fishing 7347 75.3 24.7
Mining and quarrying 197 90.9 9.1
Manufacturing 3571 55.0 45.0
Electricity, gas, steam and air conditioning supply 463 64.5 35.5
Water supply; sewerage, waste management and ratioedactivities 554 85.3 14.7
Construction 5714 95.2 4.8
Wholesale and retail trade; repair of motor velsiclad motorcycles 11675 39.1 60.9
Transportation and storage 4159 88.0 12.0
Accommodation and food service activities 9613 41.3 | 58.7
Information and communication 1065 57.9 42.1
Financial and insurance activities 1629 25.9 74.1
Real estate activities 181 78.5 21.5
Professional, scientific and technical activities 08& 58.4 41.6

9 Saint Lucia Country Presentation-Mainstreamin@a$tainable Development goals in Saint Lucia's tveti Development
Plan, UNECLAC: Caribbean symposium on mainstreanihng sustainable development goals in national Idpweent
planning, Jamaica, February, 2017.
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LABOUR FORCE Total % Male | % Female
Administrative and support service activities 3623 67.4 32.6
Public administration and defence 7510 49.8 50.2
Education 4589 21.8 78.2
Human health and social work activities 1838 24.7 75.3
Arts, entertainment and recreation 817 62.8 37.2
Other service activities 1806 50.9 49.1
Activities of households as employers 2458 15.3 84.7
Activities of extraterritorial organizations anddies 150 66.7 33.3

Not Stated 4796 57.3 42.7

1.8.2 Key Economic Indicators

In 2015 Saint Lucia’s GDP stood at XCD$ 2,498.4lioml, an increase of 1.3% over 2014. Since 1990,
the economy has undergone a structural adjustrhahthis seen the service sector, and in particular,
tourism, leading economic growth. Between 1990201b, the contribution of agriculture declinednfro
13.85% to 3.00% of GDP while the tourism sectoositabution moved from 9.18% to 10.9%. Real
estate, construction and the transport (road,nairsga) sectors are the leading contributors to.GD#
percentage contributions of key economic sectofGD® between 2000 and 2015 are listed in Table 1.2.

Climate sensitive sectors (shown in italics in Tradle) together accounted for 60.7% of GDP in 2015,
underscoring the vulnerability of the local econaimyhe impacts of climate change.

The steady growth experienced since 2000 was uptd by the terror event in the United Stateibi2
and again by the global economic crisis of 2008e Blower-than-expected recovery of the global
economy exerted downward pressures on the localoecy, resulting in negative growth between 2009
and 2014. This was mainly attributable to sigaifitdownturns in the distributive trades, constamt
transport and communicatioHSAll sectors experienced declines except the igjtreal estate, public
administration and education sectors. Agricultuxpegienced the greatest accumulated decline in this
period. In the short term, expected growth in thaism sector holds prospects for a turnaroundhén t
local economy.

Table 1.2: Sector Contribution to GDP (XCD billiong

(Source: Central Statistics Office, Saint Lucia)

Gross Domestic Product at 2005 Constant Prices
Industry Contribution to the Economy (%)

Economic Activity 2000 | 2002 | 2004 | 2006 | 2008 |2010 |2012 | 2014 | 2015
GDP (XCD billions) 214 | 205 | 231 2.47 257 2.54 2.54 2.44 2.50
Agriculture, Livestock, Forestry|, 6.26 5.65 4.50 3.55 4.41 3.02 2.95 2.8 3.0
Fishing
Mining and Quarrying 0.09 0.10 0.03 0.28 0.32 0.30 0.51 0.1 0.1
Manufacturing 492 | 492 | 524 4.90 4.93 5.06 4.81 47 4.8
Construction 111 | 923 | 1155 12.16 | 1065| 9.73 9.54 7.3 7.8

10 Economic and Social Review 2012.
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Gross Domestic Product at 2005 Constant Prices

Industry Contribution to the Economy (%)

Economic Activity 2000 | 2002 | 2004 2006 2008 2010 2012 2014 | 2015
Electricity and Water 3.80 3.98 3.87 3.84 3.93 4.24 4.31 4.4 4.4
Distributive Trade Services 7.35 7.01 7.34 9.19 9.20 7.65 8.44 7.6 7.5
Hotels and Restaurants 105 9.85 10.63 10.21 9.57 10.30 9.84 11.0 10/9
Transport 11.4 11.96 12.71 10.93 12.66 12.69 11.77 131 13{4
Communication 6.06 7.40 8.11 8.89 7.43 7.60 7.16 6.0 5.7
Financial Intermediation 6.47 6.48 6.04 6.87 7.63 7.50 7.81 8.0 8.9

Real Estate, Renting and Busingsss.4 17.55 | 16.06 15.94 16.01 17.16 17.5( 18.9 184
Activities
Public Administration & Compulsory 7.32 7.23 6.26 5.94 5.83 6.23 6.46 6.8 6.7
Social Services

Education 4.76 4.75 4.10 3.88 3.89 4.15 4.30 4.5 4.4
Health 2.17 2.20 191 1.85 1.84 1.96 2.05 2.1 21
Other Community, Social and2.74 3.17 291 3.35 411 4.88 5.08 4.5 4.5

Personal Services

During the decade ending in the 2014/15 finan@alygovernment revenues were fairly constant@itab
26% of GDP while expenditures declined from 35.58%DP to 30.5%. In 2015 public debt stood at
75.4% of GDP and the total debt service to cummemtnue ratio was 16.9%. Balance of payments stood
at XCD$ (99.2) million or 2.6% of GDP, compared35% of GDP in 2006. External reserves stood at
$243.04 million in 2006 and $268.38 in 2015, budsth figures mask the negative reserve position the
country was in between 2007 and 2014. These figpmnt to a highly-geared economy which is
beginning to show signs of recovery and stablafibalances.

1.8.3 Economic Policies and Measures

Saint Lucia’s economic growth and development iscemtrated on tourism, agriculture, infrastructural
development and commercial sectors, with tourisimgoat the centre of the thrust. Under the Sairtid
Development Strategy 2012-2016 Sectoral Action Ptha following two strategic goals are to be
pursued:

a) An economy characterized by increased productleigls and enhanced work ethic; and
b) A more integrated economy, with sustainable linksueen the productive sectors.
The goals and key policies and measures are sumedari Table 1.3}

Table 1.3: Key Public Sector Policies and Measures
Sectors Key Measures and Strategies
The goal is a sustainable growth path and improlectls of living, supported by a stable
macroeconomic environment through:
v/ Maintaining stable interest rates;
v' Expansion of credit for productive investments;
v' Broadening the tax base as the economy expands;

The Macro
Economy

11 saint Lucia Development Strategy 2012-2016 Sekfartion Plan
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Sectors

Key Measures and Strategies

v"  Implementing performance-based accounting for ehjpitvestments;
v" Encouragement of innovation and credit-extensidtiatives; and
v'Investments in human resources to build a skibddur force.

Tourism

The goal is for a sustainable tourism sector witbréased contribution to the development
communities and the national economy by:
v' Instituting measures to increase the sector’s itmriton to GDP;
v" Upgrading products and services, including faetitfor yachting;
v'Increasing local support for the industry in thegfaf the negative public perception and attitu
towards the sector; and
v' Addressing crime and violence and security of thikvidual.

Agriculture

The goal is for a revitalized agricultural sectapable of responding to food security and exj
development imperatives by:

Ensuring domestic and regional food security;

Changing taste and nationmdychefor domestic produce;

Adopting Farm to Market value food chain;

Undertaking demand and supply studies;

Expanding opportunities for accessing agricultaratit;

Mounting a freshman programme for young entrepreneu

Overcoming monoculture through mixed agricultupérations;
Improving agricultural outputs through better teicahinputs;

Modernizing and expanding the scope of extensiovices;

Upgrading agricultural research ;

Formulating integrated technological packages ptidg best practices;
Training to improve the educational and technicahpetencies of farmers;
Sustainable land use practices;

Linking agriculture and tourism; and

Promoting agricultural science in schools.

of

des

bort

Manufacturing

Development of a vision for the manufacturing secto

Creating a forum for public/private sector dialogue

Developing a policy to facilitate private sectoogth;

The removal of barriers for the development of nfacturing companies;
Promoting areas of manufacturing that offer contipetiadvantage;
Coordination of industrial development and expaadmpotion;
Improvement in regional shipping arrangements;

Simplification of customs procedures;

Facilitation of capacity development and ease dfigibusiness.

he goal is for a revamped manufacturing sectdfier@intiated on the basis of unique attributes by:

Information and
Communications
technology

he goal is the rationalization of the potential@T's for contributing to the economy through:
Constant reviews and adoption of technologicabades, and policy responses;
Adaptation of the economy to promote e-commercepation;
Strengthening of regulation of the telecommuniceisector;
Strengthening of institutional arrangements to ghiamICT development within the public sect
Enshrining ICT access as a civil right;
Implementing the “Quick Win” projects in the 201@tonal ICT Strategy?

N NI N NI NI N £ NI N N N N U O U N | N U N U U U U N N U U U NI BN

pr;

Creative Sector

The goal is to ensure the flowering of the creagivéential of the citizenry in various dimensiohy;
v' Updating intellectual property and copyright legtiin;

v"  Enacting a Creative Sector Development Act;

v"  Encouraging greater professional involvement inAhs and Culture;

v Introducing Arts and Culture in the school curriout and

2 National ICT Strategy of Saint Lucia: 2010 - 301
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ne

Sectors Key Measures and Strategies
v' Encouraging the creating of professional assogciatin the Arts and Creative Industries.
The goal is to develop the human resources of Rairia as the foundation on which will be built t
Human social and economic superstructure of the econgmy b
Resource v/ Ensuring major upgrade in educational quality;
Development, v" Inculcating the notion of education and trainingadge-long process;
Science and| v Providing breadth and depth in the educationalicula;
Technology v" Promoting ICT access; and
v' Mobilising the science and technology infrastruetta improve adaptability
: The goal is to achieve a significant reductionhia barriers to youth engagement and benefit from
Population, . e X .
economic opportunities through the following acton
Youth : . C )
v Develop mechanisms to improve the attendance of bag girls in school;
Employment

and Technology

v Develop and expand, as the case may be, after Isgtagrammes to encourage positive attitu
among the young; and
v Develop programmes to target out-of-school and yeyed youth.

The goal is the creation of an infrastructure Hizitles by the highest tenets of physical plannimgf
country characterised by high physical vulnerapifitrough:

E{;ﬁ'ﬁ% and 4 Expans_ion gnd. retrofitting of the.phy.si(_:al publj(?ras_tructure in light of environmental hazar
v' Improving significantly, the physical living conilihs in depressed rural and urban communit
Infrastructure and
v' The development of effective housing delivery syste
_ v' Optimal usage and stewardship of land and enviromaheesources supporting social a
Environment economic needs of the population through:
and Physical| ' |mplementation of the National Land Policy; and
Development v Mainstreaming environment in development intenamgiand initiatives.

The goal is to reduce dependence on fossil fuelBnasnergy source by identifying and develop|

Renewable environmentally-friendly and cheaper sources ofgye
Sources of
Energy
The goal is an effective housing delivery systenonpsting the sustainable development
Housing and communities by: _
Human v'  Fast track!ng the development of the poorest anst sravironmentally vulnerable urban and ru
Settlements communities; ; P ] ] : ]
v Identifying and implementing priority areas of tRational Housing Policy and Action Plan; a
v/ Instituting measures to make housing more accesgildll income brackets.
The The goal is the protection of the environment ame ity resources of the country by:
Environment v/ Sensitive stewardship of these assets with the wievwensuring a legacy for succeedi
Protection and generations;
Preservation v/ Sustainability in the links and functioning of theoductive sectors; and
Framework v Increased reliance on renewable energy.
The goal is to increase and sustain the watershatility to provide for the diverse needs
communities that depend on it by:
v' Rationalizing and prioritizing forest restoratiomdaregeneration;
Watershed v Protection of untenured areas through improvedlagon and enforcement;
Management v Delineation of forest boundaries and resource ass&sts;
v' Developing community-based handicraft industrieseldaon forest products;
v' Developing and implementing a water sector road ampresource management framework
v" Developing and continuously updating a hydrologd=tabase.
The main imperative is that public authorities, @epment organisations and communities unders
and anticipate future hazard events through:
Disaster Risk| v° Education and awareness;
Management v Disaster risk reduction interventions;

v" Hazard mapping; and

Hes

is;
ies;

nd

ing

of

ral

tand

v' Early warning systems.
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Sectors Key Measures and Strategies
The goals are, in addition to the attainment otaingets in the Millennium Development Goals (MDG),
to pursue the following key objectives:

Reduction of unemployment, in addition to povesdguction;

Reversing the increase in crime and growth of tieeuground economy;
Countering the absorption of negative externalucaltinfluences; and
Reducing the exposure to pandemics and high incelehlifestyle diseases.

Social Services,
Social Justice
and Governance

AN N NN

1.8.4 Key Economic Sectors

Tourism

The tourism sector is the lead growth sector oldbal economy but is challenged by the sluggisibal
economic recovery. Value added, as measured bgedtfermance of the hotel and restaurant sectors,
grew by 2.85% in 2014 and the sector’s contributom@&DP grew by an annual average of 2.44% between
2010 and 2014.

In 2014, total visitor arrivals grew by 7.7% oviee fprevious year, to 1,034,332, the highest everded.
Stay over visitors increased by 6.1% to 338,15&tgu@nd cruise arrivals increased by 8.0% to 641,45
Visitor expenditure also increased by 14.3%, to X2Dbillion. The yachting sector experienced growth
of 19.0%, with 42,173 passenger arrivals. Hoteupancy averaged 62.6 % between 2005 and 2014.
Ongoing and planned investments are likely to iaseeroom stock considerably.

Most hotels, both existing and proposed, are cbdsteelopments close enough to the sea to be iregact
by sea level rise. The tourism sector is vulnerabléhe impacts of climate change at several levels
including:

a) Loss of infrastructure due to storms and sea lese]

b) Degradation of the tourism product through storrmage, loss of near-shore tourism resources
and reduced attractiveness of environmentally-b&satism attractions;

c) Drought conditions placing pressures on the toupsoauct;
d) Impacts on supporting sectors such as agriculfistegries, water and transport; and
e) Increased health pandemics reducing attractiverfeb® destination.

Agriculture

The agriculture sector’s contribution to GDP conéis on a downward trend (see Table E1). This trend
is likely to continue, given the abandonment offands, the loss of prime agricultural lands tospbs
development, loss of interest by the young in adfice as a career and the impacts of extreme weath
conditions, including droughts, among others. viibistanding, the sector will remain a key compdnen
of the local economy for employment generationeifgm exchange earnings and food security, as well a
to retard urban drift.

The sector is sensitive to climate change, andréuplans must ensure its resilience against the key
potential impacts of increased temperatures, pitatign variability, possible land degradation,luding

loss of productive topsoil, and storm events. dainakers in the sector must incorporate climasege
adaptation measures into agricultural planning@oduction.

Infrastructure
The major towns and villages in Saint Lucia arated on the coast, as are the major roads whialectn
them. Key economic infrastructure such as airpsga ports, fuel storage and hotels are alsoeocdhst,
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while social infrastructure such as hospitals, sthand security services are typically locatedinithe
population centres in coastal areas. The totad network of Saint Lucia comprises just over 1R10

of road of which 20% are primary roads, 17% secondad 63% tertiar}’. The entire road network
traverses rugged coastal and inland terrain. coéeknunications infrastructure and the power supply
network are generally further inland, but theirtdlition networks are located in the populationtoes.
Within the housing sector, the number of structlweated in or near flood- and landslide-prone siisa
cause for concern, as is the number of structwelswlt to hurricane-resistant specifications.atidition,
unplanned development continues to escalate de§mteernment’s interventions to regularize this
practice.

The susceptibility of the island’s housing and asfructure to the impacts of climate change is a
consequence of both their location and the islataisgraphy. Whereas near-shore structures ahy lik
to be impacted by sea level rise and coastal arpstorm events pose the greatest risk. High \aimal
rainfall events are likely to result in increasexblls, land slippages, wind and water damage a@edfal
events. Historically, these impacts have constituhe major recovery cost following storm eveand
these are likely to be exacerbated by the antiegaicreases in the severity and possible frequehcy
these events.

Potential impacts on critical infrastructure inatud
1 greater inundation and possible loss of low-lyicmgstal development and communities;
2 loss of recreational value and carrying capacitgexches;

3 poor operational performance of inundated municgrad household septic systems, contaminating
drainage and water supplies;

4 reduced effectiveness of drainage infrastructurklaidges, increasing risk of flooding in low-lying
coastal areas;

interruptions in local, regional and internationammunication;

damage or destruction of critical infrastructurersas coastal roads and bridges which will disrupt
several types of economic, social and culturavds.

Policies to address these challenges are in placenforcement is inadequate.

The anticipated impacts of climate change will @hate current vulnerabilities of the housing and
critical infrastructure sub-sectors.

1.8.5 Other Critical Sectors

Water

The water sector is critical to national developtmegRurrent water shortages in some parts ofstaad
are due to supply deficiencies as well as treatraedt distribution constraints. These conditiores ar
aggravated by increased human activities along tamks and extraction for agricultural use, which
compromise supplies of raw water.

Anticipated changes to temporal precipitation dsttion and intensity are likely to exacerbate dupp
deficiencies. Severe drought conditions of themépast underscore the vulnerability of both pletab
and agricultural water supplies to the impacts lohate change and variability. This deficiency is

13 world Bank: knoema.com/WBWDIGDF2015Dec
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aggravated in the north of the island by the sesétiag of the John Compton Reservoir. Adaptation
measures in the water sector will have major coptications for the local economy but, if not adsed,
will exert downward pressures on key sectors inalgidourism, agriculture, industry and health.

The Water Resources Management Agency (WRMA) wibkshed by the promulgation of the Water
and Sewerage Act No. 14 of 2005, and became furadtin 2008. The WRMA was created to enable the
sustainability of economic growth, human developnaenl the environment by promoting and facilitating
the efficient, equitable and effective use and rganaent of the water resources of Saint Lucia. The
Water and Sewerage Company (WASCO) has also ladribleeSouthern Water Supply Redevelopment
Project to improve supplies in the south of thendl which has, for years, suffered from supply
deficiencies.

Health

A number of existing health-related issues ardyike be exacerbated by climate change. Thesadlecl
vector-borne diseases such as dengue fever, Chikyagthe Zika virud,eptospirosisand yellow fever

as well as water-related diseases sucBdstosomiasiand cholera. Incidences of food borne diseases,
diarrhoea, gastroenteritis and respiratory diseasebkely to increase as well as stress, anxaatyheat-
related health issues.

Given the sensitive nature of the health sectorthadinpredictability of the onset of the healtlpauts

of climate change, investments will be necessarthatprimary health care level and in preventative
measures, both of which are likely to be costly difticult to programme. Increased education and
awareness will be necessary to enable effectivptatian of the health sector to the impacts of atien
change.

Energy

One of the primary sources of global greenhouseegassions is the combustion of fossil fuels. Saint
Lucia is almost totally dependent on imported detrm fuels for its energy needs and, as such, would
have to focus much of its mitigation effort on abgtemissions generated from these sources.

Demand for imported fuels has continued to increase the last several years, despite sharp patrole
price fluctuations between 2005 and 2014. Figused@ws total imports of unleaded gasoline and diese
for the period 2001 - 2014 The importation of leaded fuel was discontinuead 2001. It is noteworthy
that, in spite the growth in vehicle stock and

Figure 1.14), imports of gasoline, which is useidnarily in road transport, declined from 13.42 noifi
gallons to 12.19 million gallons between 2007 afd4and diesel imports in the non-electricity secto
declined from 4.27 million gallons to 4.14 milligallons in the same period. This is probably tlspoase

of motorists to the increasing cost of fuels fa transport sector in this period.

1 saint Lucia Energy Balance 2000 — 2012: OLADEL&E (2014)
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Figure 9: Imports of Gasoline and Diesel
(Source: Saint Lucia Energy Balance 2000 — 2012)
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The Electricity Supply Act (Cap. 9.02 of the Redseaws of Saint Lucia) granted the Saint Lucia
Electricity Services (LUCELEC), the monopoly to geste and distribute electricity in Saint Lucia for
eighty (80) years, commencing in 1965. In the 2@d®ndment to the Act, the monopoly was restricted
to electricity generation from fossil fuels onlycaareated the National Utilities Regulatory Comnass
(NURC) to,inter alia, be responsible for the licensing and regulatibelectricity generation from all
sources. A new Electricity Supply Services Biltigrently in draft form and is expected to become |

in 2016.

Electricity consumption has grown steadily over ldet decade, particularly in the domestic, hotal a
commercial sectors. LUCELEC’s generation capac#ty therefore had to increase in order to keep up
with this trend.

Figure 10 shows installed generation capacity asakmlemand from 2003 to 2014, during which time
they grew by 56.0% and 27% respectively. On theerohand, diesel consumption grew by 25.7%,
representing increased conversion efficienciesiwittt CELEC’s operations. shows total generation and
electricity consumption by sector for the same qugriduring which consumption in the Domestic,
Commercial (including hotels) and Industrial sestgrew by 20.5%, 35.3% and 34.0% respectively, and
total generation grew by 26.9% (figure 11.).
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Figure 10: Installed Capacity and Peak Demand
(Source: LUCELEC Annual Report (2014))
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Figure 11: Electricity Generation and Consumption by Key Econmnic Sectors
(Source: LUCELEC Annual Report (2014))
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Saint Lucia has committed to achieving a 35% patietr of renewable energy into the national grid by
2020 and 20% reduction in energy consumption inphlelic sector by the same year. To this end,
LUCELEC, in collaboration with Carbon War Room/Rgdkountain Institute/Clinton Climate Initiative
(CWR/RMI/CCI), and with support from the Governmeoft Saint Lucia, has invited bids for the
construction of a 3 MW solar power plant in the teoaf the island and has commissioned, with the
assistance of the Government of Saint Lucia, abigiég study for a 12MW wind farm in the east dfet
island. A wind test tower was erected in April, 2Gar data collection. The company also startpdc
project to allow the interconnection of small sdPAf systems to its grid.

The Government of Saint Lucia (GOSL) is currenthgaged with the World Bank, Clinton Climate
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Initiative (CCI) and the Government of New Zealdodthe development of geothermal exploration. The
Government of New Zealand has provided technicsistce to the Government of Saint Lucia to
undertake surface exploration in recommended anethe west coast of the island.

The GOSL through the Solid Waste Management Autyho(SWMA) in collaboration with
CWR/CCI/RMI is currently undertaking a waste streassessment study. The study will analyse waste
characteristics in an attempt to determine whesheraste-to-energy solution is a feasible optiorit as
relates to management and longevity of the landfil landfill diversion initiatives, including redyng

and composting.

Another study on the wastewater potential in thet@=s harbour has recently been completed uneéer th
GlZ-sponsored Renewable Energy and Energy Effigidirechnical Assistance (REETA) project. This
study will determine the waste-to-energy poterdfdiquid waste in the Castries harbour.

On energy efficiency, the GOSL, through the Ministf Finance, is currently in discussion with
LUCELEC and the Caribbean Development Bank to ua#len the complete retrofit of all twenty-
thousand-plus, high-pressure sodium and mercurgwagtreetlights on island.

The GOSL together with LUCELEC and the CWR/CCI/R&tined an agreement to develop a National
Energy Transition Strategy (NETS) in the first gearof 2016. Under this agreement a thoughtful,
iterative process for transitioning from conventibgeneration modes to renewable energy modalities
will be completely mapped out. The NETS will focas the electric utility to ensure that stability,
reliability, and financial viability are maintainetliring the transition. The NETS will include thn@ain
components: (1) information gathering; (2) futureelgy scenario analysis; and (3) development of a
business model, and will cover a grid integratitirdg, demand-side management study, solar and wind
resource assessment and feasibility reports, amtegrated resource plan (IRP).

In its Intended Nationally Determined Contributi@NDC) submitted to the UNFCCC in November
2015, Saint Lucia has committed to reducing itsssions of greenhouse gases by 16% by 2025 and 23%
by 2030 against its Business-as-Usual emissiorjsgiions.

Non-Electrical Domestic Energy Use

The major use of non-electrical energy in the ddimesib-sector is for cooking. National census datz
the 2012 OLADE Energy Balance reveal a shift awaynfthe use of charcoal and fuel wood towards
liquefied petroleum gas (LPG) as the primary cogKurel, between 1990 and 2012. In 1990, while 28.9
percent of households used wood or charcoal, alpdrcent relied primarily on this fuel sourc01.2.
During the same period, use of LPG for cooking eased from 68.5% to 94.2%. Changes in non-
electricity energy in the domestic sector is shawhigure 1.13.

Transport Sector

Transportation is the largest consumer of fosgildin Saint Lucia. Recorded increases in velmcports
between 1990 and 2015 display a cyclical trendvitit a longer sustained downward trajectory since
2008 (see Figure 1.14) and a steady increase itothlenumber of registered vehicles on the islg®eke
Figure 1.1.5) In 2015, total recorded vehicle ktstood at 54,159. Notwithstanding the growth ia th
number of registered vehicles, it is difficult tetdrmine the exact number of vehicles on Saintd’sci
roads because the official databases do not coataiarate information on vehicles taken off thedsoa
due to accidents, obsolescence and other factmrslonthey reflect the number of unlicensed vekicle

55



Third National Communication on Climate Change forSaint Lucia

Figure 1.13: Distribution of Households by Cookind-uel
(Source: Saint Lucia Energy Balance (OLADE, 2012))
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The public transportation system comprises privat&ned 12 to 15 seat minibuses and a smaller numbe
of larger buses licensed by the Ministry of Infrasture, Transport and Port Services and assigmed t
specific routes. There is some attempt by the Tran®ivision to regulate the times when buseserse
their designated routes but this is largely ingffe; making the service unreliable during off-péiakes.

Figure 1.14: Number of Newly Registered Motor Vehiles 1990-2015
(Source: Ministry of Communications, Works Tranggord Public Utilities)
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Figure 1.15: Number of Registered Motor Vehicles
(Source: Ministry of Communications, Works Tranggord Public Utilities)
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Drawing from the GHG inventory prepared for the Th@ the pronouncement in Saint Lucia’s INDC,
policies and programmes to encourage the impontatfanore efficient vehicles and an improved and
expanded public transport system will be pursuethasnost efficient ways to reduce greenhouse gas
emissions from the transport sector.

Biodiversity

Notwithstanding its small size, Saint Lucia possssa high degree of ecosystem diversity and isshom
to a wide range of flora and fauna. An estimatB® 3f the island’s landmass is under forest cover.
While there is clearing for housing and other isfracture projects, the decline of the banana itngus
has seen a return of once-cultivated banana plansatio natural forest.

The recorded biological diversity of the island sists of at least 1,985 species of vascular plagts.
these, 697 species are cultivated. There areof@8mentals, 166 comestibles andrB&dicinal. One
hundred and eighty-five (185) wild and cultivatgetsies have local medicinal uses. One thousamnd fou
hundred and sixty-six species grow wild, includihgee species of gymnosperms, 143 species of fefn a
1320 species of flowering plants. There are 228b8aan endemics, of which 123 are Lesser Antillean
endemics and including 9 Saint Lucian endemics.th®f1,320 wild flowering plants, 1,171 are native
species and 295 species are naturalized or esc&vey-five species are believed to have not s
since 1939. There are 118 fern species, with th@nity found within the forest ecosystem. Sevén o
the fern species are considered endemic to SaniaLu

There are twenty-seven endangered plants recondeaint Lucia, most of which are found in the cabst
and lowland habitats. Of these, two specistrazygia angustifolia and Myrcia leptocejdare at
immediate risk of extinction because their limiteabitat is threatened by urban development. Three
species associated with freshwater swamps araatsk due to the disappearance of their habitBtey
includePavonia paludicola, Machaerium lunatum and Montendia arborecengGraveson, 1998).

15 saint Lucian Plant Biodiversity: Roger Gravesa®l3
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There are nine endemic plants in Saint Lucia. @fribese, “palitivye wouj” Chrytscohlamys caribaea),
a small stilt-rooted tree, grows along riverbanksheltered valleys where natural forest still @scand

in the rain forest. “Lowye canelleC( elongaturj “balata” (M. bidentata and “latanye” Coccothrinax
barbadensisare other endemic plants which are threatenedrasult of over-exploitation and extensive
destruction of habitat.

There are over one hundred and fifty (150) birdcsse seventeen (17) reptiles, nine (9) mammals and
four (4) amphibians found in the terrestrial enmiteent of Saint Lucia. The island is home to five
endemic bird species: the rare Saint Lucian par@@acquot(Amazona versicoldr the Saint Lucia
Blackfinch or “Moisson Pied-Blanc'Melanospiza Richardsoni“Semper’s Warbler” or “Pied Blanc”
(Leucopeza semperithe Saint Lucia Oriole or “Carouje’icterus laudibilig; and Saint Lucia Pewee or
Gobe Mouche” Contopus obeji The island possesses five endemic reptileseodemic sub-species,
(the Saint Lucia Boa Constrictor) and six regionahdemic reptiles. The Saint Lucia Racer (Liophis
ornatus), which is found only on the islet MariajMais believed to be the rarest snake in the avorl
There is one known threatened invertebrate subiepetthe Hercules beetleymnastes Hercules reide
which is confined to the mountain aréés.

Coral reef systems along the west coast are moegsdi than those on the east coast. In generaijrig
reefs are located along the southeast (Anse de$alskentral west (off the districts of Anse-la-Bay
Soufriere and Laborie) and the northwest coast ¢(my). The healthiest and most diverse reefs are
found along the central west coast, off SoufrieReefs in Saint Lucia are under threat from higiele

of sedimentation and other land based pollutands #erefore, near-shore fisheries are also thmedte
Natural disasters such as hurricanes and stornesdiaw taken a toll on Saint Lucia’s reefs.

There are records of 45 species of cdrah the west coast in 1998. However, recent stiftii@sntified

only 23 species. In general, coral cover is ondieine and macro-algal cover is on the increase.
ecological survey conducted in Saint Lucia in 268\ealed that coral recruitment is low with 6.1rués

/m?, partly due to low availability of substrate aseault of the high abundance of cyanobacteria dnd s
Additionally, in 2005, Caribbean countries expecieth mass bleaching of their coral reefs and surveys
conducted in Saint Lucia show that an average @%3f corals were bleached, but only 4.3% of afféc
corals died in 2008 Bleaching continues to occur at small localiseeele around the island, and
prevalence of coral disease is 8w

While mean soft coral and invertebrate cover is, lsponge cover and diversity are high, with 59 ggon
specie€! Sponges are the second most dominant benthitratébalong the west co&étLong-spined
sea urchins@iadema antillarum are the most abundant species of invertebrate®yed on reefs in
Saint Lucia.

Seagrass beds are common along Saint Lucia’s carsdtgre composed mainly of turtle graBisalassia
testudinuny, manatee grasSyringodium filiformgand to a lesser extent, shoal gra$slddule wrighti)

16 Saint Lucia Second National Communications todh#&=CCC

7Fenner, D., 1998. Reef topography and coral diversity of Anse Galet Reef, Saint Lucia. Caribb. Mar. Stu. 6: 19-26.
18 Future of Reefs in a Changing Environment (FORCE), 2011. Summary of Saint Lucia Ecological Surveys July 2011.
19 Australia Caribbean Coral reef collaboration and. Status of CARICOM Coral reefs and their Management.

20 Fyture of Reefs in a Changing Environment (FORCE), 2011. Summary of Saint Lucia Ecological Surveys July 2011.
21Fyture of Reefs in a Changing Environment (FORCE), 2011. Summary of Saint Lucia Ecological Surveys July 2011.
22 |bid
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species. In general, larger and denser sea geslss dre found off the east coast, compared to the
infrequent and sparsely covered sea grass pattdregsthe west coast.

Three species of sea turtles are known to nesim Sucia: the hawksbill§retmochelys imbricajathe
green turtle Chelonia mydasand the leatherbacloérmochelys coriacga Grand Anse beach on the
north-east coast is the largest nesting site sthkrback turtles.

There are two known invasive marine species thae ltmlonized Saint Lucia’s marine environment.
These are the lionfishP{erions miles/ P. volitansand an invasive species of seagrasaldphila
stipulaced. The lionfish was first sighted in Saint Lucra 2011 and fishers and dive operators have
reported sightings island-wide. The extent of theasion ofH. stipulaceaigs unknown. However, it has
been observed in the north of the island coloniareas that were not previously inhabited by sesgra

Current threats to biodiversity include poor largk practices which threaten land based biodiversity
through habitat loss as well as marine biodivergitpugh siltation and other forms of pollution rfto
land-based sources. These threats are likely texaeerbated by the additional pressure arising tream
impacts of climate change. These include deforiestahabitat fragmentation and/or loss, increassdr

of landslides, soil erosion, siltation of riversdanear shore habitats, changes in wild life pojpurat,
storm impacts on near shore marine biodiversitys lof coastal forests, salination of coastal arat-ne
shore riverine habitats, and the impacts of flomad droughts on habitats and biodiversity.

Land Use

Inappropriate land use and management is a cdattalr contributing to environmental degradation in
Saint Lucia. Current practices increase stressatural resources and biodiversity, and diminisidfand
water productive capacities through degradatiothefterrestrial and marine environments. In addijti
the absence of effective forward planning, coupléth the ineffective enforcement of existing laws,
contributing to the growth of unplanned settlemeintsreased incidence of settlements in unsafesarea
such as steep hillsides and flood plains, defatiestand poor building standards. In the long tetrs
expected that soil fertility will be affected aneldementation of the near shore marine environmeilht w
be accelerated.

Table 1.4: Changes in Land Use with Special Regatd Forest-related Resources

2000 2009

Forest Land Forest Reserve 7,972 9,415

Natural Tropical Forest 6,159 4,786 -1,373

Scrub Forest 6,756 6,303 -453

Other Forest Vegetation - 8,691 +8,691

Mangrove 229 184 -45
Croplands Densely Vegetated Farming 3,586 13,652 0,066

Intensive Farming 12,203 2,953 -9,250

Mixed Farming 11,479 1,556 -9,923
Grasslands Grasslands 2,694 188 -2,507
Wetlands Ponds 43 43 0
Settlement Built-up Areas 9,049 10,131 +1,082
Other Land Bare Ground / Scrub 472 2,740 +2,268
Total Area for Country 60,641 60,641

Notwithstanding the above, it is noteworthy thithe total land mass of 616 Kpapproximately 35.5
% is under some form of forest cover, 55% underestype of Agriculture and 9.14% is used for human
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settlements. Table 1.4, taken from the GHGI repm#s 2010 as the base year for the emissionssaaly
and shows the changes in land use between 20020,

1.9 RESPONDING TO CLIMATE CHANGE

1.9.1 Global Response

Beginning with the first global climate change ceneihce in 1979, this issue has gained growingtaitgn
culminating in the Paris Accord, where there was\ildest yet agreement on the causes and responses
to the phenomenon and related threats, and a gtmpamitment to take action to achieve nationally
determined mitigation targets. That said, thetpsliof climate change has extended the life ohate
sceptics, stalled real progress in both the mitgaand adaptation fronts, contributed to underifagaf

the agreed response mechanisms and overall, rersledtreal progress in meeting the goals of the
UNFCCC.

Over the years, developing countries have builsm®rable negotiating skills which must be recoeqhis
and nurtured as arguably their greatest assetvanathg a meaningful global agenda to address tdima
change. These resources should be channelledeathing adequate levels of real funding, technical
support, capacity development, research and systewmiaservation capabilities, technology transfer,
global enforceable policies and standards, amohgret to help these countries meet their mitigation
targets and to adapt to the emerging impacts ofaté change.

An important development to support effective rem@s to climate change impacts is the Warsaw
International Mechanism for loss and damage. craation of this mechanism signals the agreenmfent o
the international community that adaptation alonk mot be adequate to address all climate change
impacts, and that responding to the inevitable és&sdamage from these impacts will require aduakiio
support, including financial support.

1.9.2 Regional Response

Caribbean Community (CARICOM) Member States credihedCaribbean Community Climate Change
Centre (CCCCC) in 2005 with a mandate to coorditiageregion’s response to climate change. The
Centre is the repository and clearing house foioreg climate change information and data and plewi
climate change-related policy advice and guidanddeémber States through the CARICOM Secretariat.
Through its efforts, A Regional Framework for Ackireg Development Resilient to Climate Change
(2009-15) was approved and the 2011-21 Implement&tian developed. The Centre also coordinates
regional fund raising and project implementatiolm recent times, national delegations have started
collaborating with their regional counterpartsvwasdl as with like-minded countries within the Aliee

for Small Island States (AOSIS), to develop comnand/or supportive negotiating positions in
preparation for international negotiations.

At the level of the Organisation of Eastern Cardob&tates (OECS), Member States adopted the revised
St. Georges Declaration of Principles for Environtaé Sustainability, which specifically addresses
climate change adaptation under Principle 8. ¢teméyears, the OECS Commission transitioned from a
programmatic approach to environmental sustairtglith a project- led climate change agenda, which
includes both mitigation and adaptation components.

23 Source: National GHG Inventory Report 2015
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1.9.3 National Response

Saint Lucia has developed an impressive suitelafipse and plans to address environment and swdiken
development challenges generally, and climate ahangparticular, as discussed above. There are,
however, two persisting challenges. Firstly, wiptdicies, and in some cases, related laws aréaoep
implementation and/or enforcement remains elusiibe extent that often, policy reviews tend toegdp
the challenges in their predecessor reports ammhmeendations for progress have much in common.
Secondly, and in the case of climate change, gwesimpact on all aspects of economic development,
social advancement and environmental sustainabilfhereas an approved robust policy is in place, i
has not received the wide cross-sectoral embraceseary for meaningful advances in mitigation and
adaptation efforts to effectively deal with theuiss at the sector level, mainly because it is ssethe
purview of the national climate change focal agen&ypossible response to this challenge wouldobe t
review all national policies and plans with thewié ensuring that climate change mitigation and
adaptation issues are factored into their framewa@ukd action plans. The current level of political
recognition of the phenomenon and related threatsent opportune to pursue this matter at this time

Notwithstanding these challenges, Saint Lucia hasyged an aggressive and broad approach to climate
change mitigation and adaptation going back tolaéibe 1990s when the country prepared its Initial
National Communications to the Conference of thgi€¢%ato the UNFCCC. Sections 1.10 and 1.11 below
expand on the policy environment created to sugpgtementing the Convention as well as the prgject
and programmes being implemented to support clict@age mitigation and adaptation.

1.10 POLICY ENVIRONMENT

Environmental management in Saint Lucia is guidga@ Imumber of national, regional and international
policy imperatives and instruments. At the gloleaddl, Saint Lucia is party to the UNFCCC, the Viann
Convention for the Protection of the Ozone Layed d@s Montreal Protocol, the United Nations
Convention on Biological Diversity and the Unitedtidns Convention to Combat Desertification, among
others.

Saint Lucia is also committed to the implementatibthe Barbados Programme of Action (BPoA) and
the Mauritius Strategy. The BP0A, adopted at thst t6lobal Conference on Sustainable Development of
Small Island Developing States held in Barbados9®4, sets forth specific actions and measuregto b
taken at the national, regional and internatioaaéls to support the sustainable development ofliSma
Island Developing States (SIDS). The Mauritius ®gg was adopted at the International Meeting to
Review the Implementation of the SIDS Programméaion in Mauritius in 2005. Both documents
underscore the particular vulnerability of SIDShe face of climate change and outline specifipoase
measures to be taken at the national, regionagknhl levels.

In 2000, Saint Lucia committed to achieving the Mf)G@ncluding Goal 7, which seeks to ensure
environmental sustainability, by “integrating thangiples of sustainable development into country
policies and programmes and reverse the loss ofcamaental resources”. Actions called for undes thi
target include immediate action to contain risingegnhouse gas emissions and limiting the use afeszo
depleting substances. This commitment now exteadachieving the goals of The 2030 Agenda for
Sustainable Development which the country was weain negotiating and to which it is committed. |
particular, the island’s 2003 National Climate Cég@aolicy and Adaptation Plan outlines an apprdéach
achieving Goal 13 of the 2030 Agenda for Sustam&l#velopment. Further, several of the seventeen
goals are responsive to climate change impactsnaiinis regard, the Saint Lucia Climate Changedoli
(2013), which provides a framework for addresshgitnpacts of climate change in an integrated manne
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across all key sectors, is a key tool to enabldeaement of The 2030 Agenda for Sustainable
Development.

CARICOM, of which Saint Lucia became a member iiY4,9has adopted a regional framework to
addressing the challenges posed by climate chdaagehich the island subscribes. The framework
proposes four key strategiesz:

I.  Mainstreaming climate change adaptation strateagtesthe sustainable development agenda of
CARICOM Member States;

ii.  Promoting actions to reduce greenhouse gas emss#ioough energy efficiency, conservation,
and switching to renewable energy sources;

iii.  Encouraging action to reduce the vulnerability etunal and human systems in CARICOM
countries to the impacts of a changing climate; and

iv.  Promoting actions to derive social, economic andrenmental benefits through the prudent
management of standing forests in CARICOM counffes

The CCCCC is currently undergoing a process of tipglahe implementation plan for the Regional
Framework, to among other things, incorporate nements under the Paris Agreement.

Saint Lucia is also a member of the Organizatiofcastern Caribbean States (OECS), established in
1981. Environmental management in the OECS is guigethe St. Georges Declaration of Principles for
Environmental Sustainability (SGD), which was a@abpin 2001 and revised in 2006. The overall aim of
the SGD is to “Foster Equitable and Sustainabledwvgment in the Quality of Life in the OECS Region”
Principle 8 of the SGD seeks to “Address the Caasésimpacts of Climate Change”. The Declaration
is outdated as the timeframe on targets (2010)rtmasout, and there is need now for revision and
establishment of new targets.

At the national level, Saint Lucia has establisaadxtensive policy framework to guide nationalact

on a wide range of environmental and sustainableldpment issues. While the general approach has
been an iterative one that has seen the formulaftigrolicies to address specific areas, there lads@
been attempts to address environmental managememnafmore holistic standpoint. To this end, adleg
and Institutional Review of Environmental Managemeaas commissioned in 2002 to guide future
expansion and strengthening of the legal, poliayiastitutional arrangements for the sector.

In addition, some specific policy instruments ofev@ance to addressing climate change have been
adopted. These include a National Environment PONEP) and a National Environmental Management
Strategy (NEMS) (2004) and the 2015 Saint Luciaidwat Climate Adaptation Policy (CCAP), which
superseded the 2003 National Climate Change Pality Adaptation Plan and sets the stage for
implementing an integrated response to the impEatBmate change

A Sustainable Energy Plan (SEP) was adopted in 200¢h, among other things, identifies a number of
short and medium-term renewable energy targets. adioNal Energy Policy, which lays out the
framework for the exploitation of renewable enesgurces, energy security and reducing greenhosse ga
emissions, was approved in 2010. In 2015 SainiaLsigbmitted its Nationally Determined Contribution
to COP 21, through which it committed to achievang6% reduction in greenhouse gas emissions by

24 Climate Change and the Caribbean: A Regional Eveark for Achieving Development Resilience to Clima&hange
(2009 — 2015)
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2025 and 23% by 2030 against the business—as-esuss$ions scenario, with 2010 as the base year for
determining reductions.

Other relevant instruments include the National &/&wlicy, the National Land Policy and the Nationa
Biodiversity Strategy and Action. The Second Nadilo Communications reported on the policy
framework in place to support environmental manag@mp to 2010. Table 1.5 presents the key policies
guiding environmental management in Saint Luciaclwiiave been developed and adopted, or awaiting
adoption, since that report.

Table 1.5: Key Policies of Relevance to Climate @nge Mitigation and Adaptation

Year Policy Goals and Objectives

2010 National Energy Policy The Policy is based onftilwing tenets:

1. Procurement of least cost energy supplies throagtosliberalization and

private sector participation;

Energy security and reliability;

Diversification of the energy supply base;

Exploitation of indigenous renewable energy resesirc

Efficiency in energy production, conversion and;use

Reduction of adverse environmental effects ancufioh;

Implementing appropriate pricing policies; and

Establishing an appropriate regulatory framework.

2014 National Environment Policy The overall objectives of the NEP/NEMS, which isaitimg the approval of

(NEP) and a National Government, are to:

Environmental  Managementl. minimize environmental vulnerability and risk ;

Strategy (NEMS) 2. support sustainable livelihoods;

(Awaiting Adoption) 3. engender food, water and energy security ;

4. develop a green economy; and

5. mainstream environmental management principlessagectors.

2014 Revised Draft Environmental The purpose of the Act is to provide for the adiiben of administrative

Management Act responsibilities for environment management, thedeutaking and

(Awaiting Enactment) coordination of environmental management and relatgivities.

2015 Saint Lucia Climate ChangeThe CCAP superseded tiNational Climate Change Policy and Adaptatipn

Adaptation Policy (CCAP) Plan (NCCPAP) of 2002. The objectives of the CCAP are:

1. Creating the strategic direction and process fegoing climate adaptation
and resilience-building;

2. Creating the appropriate enabling policy, legiskatiand institutiona
environment;

3. Mainstreaming climate change and climate varigpilito developmen
processes, strategies and plans;

4. Engaging in and supporting capacity and awareng#diig activities that
promote climate change adaptation and mitigatispaases;

5. Providing the necessary incentives and econoratcliments for ongoing
adaptation and resilience-building; and

6. ldentifying, establishing, and accessing, mechasisfar on-going
adaptation and resilience-building.

2015 National Land Policy (RevisedThe goal of the National Land Policy is to guides thse, management

2015, Awaiting Adoption) development and administration of land resourceSaimt Lucia in order td

optimize the contribution of land to sustainableelepment.

ONoO~WN

Saint Lucia has not promulgated legislation to dpakifically with climate change. Rather, therapgh
is to incorporate climate change considerations auts and regulations that relate to sectors ssuks
that are climate sensitive, such as Utilities Ragoih, Fisheries, Forestry, Tourism, to name a fém.
2001, Saint Lucia enacted the Montreal Protocol gisting national legal status to the Protocol.
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Annex 1 provides a listing and description of kégnate change-relevant policy instruments.
1.11 INSTITUTIONAL ARRANGEMENTS TO IMPLEMENT THE CONVENTION

Climate Change programming in Saint Lucia is cauatkd by an informal climate change team within
the Sustainable Development and Environment Dirigib the Ministry of Sustainable Development,
Energy, Science & Technology. The team comprisas tiechnical officers, one of which is the Chief
Sustainable Development & Environment Officer (CED)Evho also serves as the Technical Focal Point
for the UNFCCC in Saint Lucia. This team is als@ayed in implementation of Convention-related
activities on behalf of Government of Saint Ludiae Climate Change team reports, through the CSDEO,
to the Permanent Secretary of the MSDEST, whodd\titional Focal Point (NFP) for the Convention.
The NFP communicates as necessary with the UNFG&&tariat. The TNC is also coordinated within
the Climate Change Team with regular contact vinthnited Nations Environment Programme (UNEP)
office in Nairobi.

1.11.1 National Climate Change Committee (NCCC)

In 1998, a National Climate Change Committee (NC@@} established by the Cabinet of Ministers.
This committee became inactive within a relativehort time, but in 1999, upon commencement of
activities for the preparation of Saint Lucia’s tiai National Communication, the NCCC was re-
established and re-constituted, with the aim of/joliag advice and support for national climate aj@an
programmes and activities. At that time, the Corteritnot only oversaw the Initial National
Communications (INC) process but also guided, amathgrs, the implementation of the Caribbean
Planning for Adaptation to Climate Change (CPAC@)jért. Since its revitalization, the NCCC has
remained active. It meets periodically to providégnce on, and monitor the implementation of ,oral

and regional climate change activities. The Conaaittomprises representatives of public, statutory,
academic and private sector bodies (See Table ).

The NCCC and its membership were mandated throadpn€t in 2003 to provide oversight of national
climate change activities that are convened througlhe duration of the NC execution. This multi-
sectoral committee and its membership provide atiba of outputs developed through the NC process
and general guidance through their areas of esgeréind provides a platform to facilitate knowledge
management (Maurice-George, 2017). The wide cortipngf the NCCC engenders broad participation
of various sectors and societal groups in the ¢enshange dialogue, helping to facilitate mainstneg

of climate change issues at the sectoral level (3B&al, 2015).

Over the years, the NCCC has helped to guide redtefforts in:

» climate change adaptation and building resilience;
* national climate change action plans and mitigasimategies; and

* education, training, and public awareness campalgegyned to engage the general populace on
the adverse impacts associated with climate chébge).

The Sustainable Development and Environment Dimisibrough the Climate Change Team also
functions as the Secretariat for the National Clar@hange Committee.
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Table 1.6: Composition of Saint Lucia’s National Gmate Change Committeé

Organisation

Ministry of Education, Innovation, Gender Relatiorend
Sustainable Development

Ministry of Agriculture, Fisheries, Physical Plangj Natural
Resources and Cooperatives

Ministry of Health and Wellness
Ministry of Tourism, Information and Broadcasting

Ministry of Finance, Economic Growth, Job Creatigxternal
Affairs and the Public Service

Office of the Prime Minister

National Insurance Council of Saint Lucia

Saint Lucia Bankers Association

National Conservation Authority

Saint Lucia Electricity Services Limited

Saint Lucia Solid Waste Management Authority

Saint Lucia Air and Sea Ports Authority

1.12 PROGRAMMES AND PROJECTS

Department/Division/Section/Unit

Sustainable Development and Environment Division
(Chair/Secretariat)

Biodiversity Unit

Sir Arthur Lewis Community College

Department of Agriculture
Department of Forestry
Department of Fisheries
Physical Planning Section

Environmental Health Division

National Emergency Management Organisation

Since 1997, several national and regional climh&nge initiatives have been undertaken in Sainia,.uc
as reported in the SNC, for projects and programimpemented or ongoing as of 2010. The following

is a list of programmes and projects which haveeom stream since 2010 which are of relevance and

lend support to national responses to climate ohamigigation and adaptation. Annex 2 also proviales
list and description of major climate change prtgesince the second national communication.

25 Saint Lucia PPCR Annual Monitoring and EvaluatiReport (2015)
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1.12.1 Pilot Project on Climate Resilience - Disaster Vulnerability Reduction Project (PPCR-
DVRP) (2009)

Under this project, funding for technical assisenas provided through the International Developmen
Association (IDA) and the International Bank for deastruction and Development (IBRD) to
demonstrate approaches and options for strengtheesiience to climate change. Under this umarell
the Strategic Programme for Climate Resilience SP®@as developed to pursue five strategic
programmes, viz,

i Human Welfare and Livelihood Protection;

ii. Integrated natural resource protection, consematiod management to promote sustainable
development;

lii.  Building resilience through business developmemtovation and productivity enhancement;
iv.  Capacity development and institutional strengthgnamd
v. Reducing risks to climate related disasters.

The DVRP/PPCR Programme is being led by the MipistrSustainable Development, Energy, Science
and Technology and the Ministry of Finance, EcoroAififairs, Planning and Social Security, through

the SDED and the Project Coordination Unit (PCl@ypectively (SDED et al, 2016). Components and
Activities of Saint Lucia’s DVRP are contained ialdle 1.7.

1.12.2 Pilot Programme for Climate Resilience (PPCR) Caribbean regional track

The Pilot Programme for Climate Resilience (PPCRjilibean regional track will look at improving
geospatial data and management for adaptation ip@ni$SLR and storm surge impact analysis;
consolidating and expanding the regional climatevagk and global platform linkages; downscaling and
expanding climate projection models and high rdsmiumaps; and applied adaptation initiative. The
latter will include the health, fisheries and agtiare sectors. The project is being implementedUiayi
Mona, alongside CCCCC, CIMH, CARPHA, CARDI and tharibbean Regional Fisheries Mechanism
(CRFM) (OECS, 2017).

1.12.3 Hydro-meteorological/agrometeorological station installations (2011-2015)

CCCCC with support under the EU Global Climate @eailliance (GCCA) has installed hydro-
meteorological/agrometeorological stations andtevoik of other critical stations such as the Cé&taéf
Early Warning System (CREWS). The Continuous ObegriReference Stations (CORS) for observing
the rate of SLR are already in place. Consideratidyeing given to installation of one Coral Reefli¢
Warning System in Saint Lucia. Additionally, a grodl for information sharing through the CCCCC
Information Clearinghouse Facility will be develadp@bid.).

1.12.4 Economics of Climate Adaptation (ECA) in the Caribbean (2010-11)

This project focused on developing a quantitatiasid to assist decision-makers in defining and
developing sound adaptation strategies and bustesss for incorporation into national development
plans and claims for adaptation assistance. kswdion was supported by the Caribbean Catastrophe
Risk Insurance Facility (CCRIF) and examined thelioations or four hazards (wind, coastal flooding,
inland flooding and salinization), and made recomdagions for adaptation in the face of global cliena
change.
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Table 1.7. Components and Activities of Saint Lucia DVRP
Extracted from PPCR Annual M&E Report Table 3 (SD&LRl, 2016)

BUILDING NATIONAL CLIMATE RESILIENCE, ONE PERSON, O NE HOUSEHOLD, ONE
ENTERPRISE, ONE COMMUNITY, ONE SECTOR AT A TIME

COMPONENT 1: ADAPTATION FACILITATION

Capacity Building and Institutional Strengthenimg MIPS&T (US$750,000)

Development of Bridge Maintenance Management Sy$tés$400,000)

Equipment for Institutional Strengthening of Magdsi Laboratory at MIPS&T (US$400,000)
Development of a climate resilient Watershed Manag# framework and Plan for specific watersh
prone to flooding (US$200,000)

Development of National Wastewater Management &jratPlan (US$200,000)

Rain Water Harvesting Pilot Program (US$100,000)

Climate Change Public and Education AwarenessestyatuS$890,000)

Sea Level Rise Modelling and Flood and Erosion Riglpping (US$1.5 million)

Capacity Building for Meteorological Services, inding design and deployment of a meteorologi
hydrological, and monitoring network, training gomcurement of equipment (US$1.9 million)
Design and deployment of a sea level rise monigpnietworks to provide high resolution hydrologidad
(US$100,000)

pds

cal,

j8%

Evaluation of the health of coral reef systems eapld monitoring methods for water quality and ¢ara

reef (US$500,000)

Collection of high resolution LIDAR data and creatiof a high resolution digital topographic al
bathymetric model for Saint Lucia (US$775,000)

Management of the GeoNode (US$600,000)

Strengthening of the country’s GIS analysis capaoitmaintain risk and spatial data managemenesyst

through technical assistance, training and procargmf equipment (US$500,000)
Development of Landslide Hazard Maps (US$600,000)

Environmental Health Surveillance System with asfoon Climate Change (US$125,000)
Support to NEMO, including review of operations atfiied services (US$350,000)
Enhancing the capacity of the Fire Department (LOB$B00)

Development of maintenance policy and strategy @OS$00)

Project management and implementation support (USi$®n)

COMPONENT 2: ADAPTATION IMPLEMENTATION

Rehabilitation of Marchand Riverbank Protection $§2% million)

Slope stabilization and road rehabilitation alohg Western Road (Sections between La Croix Maingot
and Anse-la-Raye, and between Anse Le Raye andri€apaand Bagatelle and Old Victoria Rogds

(US$5.45 million)

Road Rehabilitation along the East-Coast Highwagc(i®ns between Vieux-Fort and Micoud) (US$10

million)

Improved Drainage Systems along select roads ind#Rrone Areas (US$2.2 million)

Rehabilitation of Choc Bridge (US$6.2 million)

Building stock of emergency Bailey-type bridges §13nillion)

Integrated Slopes, Landslides and Riverbank Stalitin at various locations (Forestry) (US$1.7 i)
Retrofitting of Select Priority Emergency SheltfdgsS$1.5 million)

Rehabilitation or retrofitting of Water Supply Sgsts (US$2.0 million)

Re/construction or Rehabilitation of Schools andltheCenters (US$11.5 million)

Flood Mitigation works at the Hewanorra InternatibAirport (US$4.3 million)

COMPONENT 3: ADAPTATION FINANCING

Climate Adaptation Financing Facility (US$5.0 nah)
Contingent Emergency Response Mechanism (US$1li@m)il
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1.12.5 Review of the Economics of Climate Change (2009-10)

Funded by UN ECLAC and DFID, this project was depeld to assess the likely economic impacts of
climate change on key sectors of the Caribbeancsoms, and to stimulate governments, regional
institutions and private sector actions to develngd implement policies to mitigate and adapt tmate
change. The project delivered four outputs,

I. A scoping exercise and feasibility study that idgnéxisting research and needs for further
research as well as some initial thinking on tkel\i country-specific impacts of climate change
and likely areas of regional interdependence;

ii. A cost/benefit analysis of taking action on climateange mitigation and adaptation in the
Caribbean as compared to a “business as usualasoegn

iii.  Sensitisation of Caribbean public opinion on thgemcy of the climate change challenge and its
potential socio-economic impact on Caribbean caoesitand

Ilv.  Stimulating national/regional debate on the ecomsrof climate change.

1.12.6 Enhanced Capacities for Disaster Risk Mitigation in Agriculture, Fisheries and
Forestry (2010)

The purpose of this FAO - funded project was toi@aah improved service delivery capacities of
agriculture, fishery and forestry line departmemtsg enhanced know-how of farmers and fishermen
organisations to implement natural hazard risk gatton and preparedness measures, with particular
emphasis on primary and secondary impacts of taureis and tropical storms.

1.12.7 EU Global Climate Change Alliance (EU-GCCA) Caribbean Support Project (2012 -14)

This regional project was implemented by the CCG@ designed to assist participating countries to
develop the capacity to design and implement cknatange adaptation policies and measures by
focusing on modelling, economic analysis and gfiaation of the costs and benefits of adaptatioth an
mitigation options. The Saint Lucia component inled:

I.  Installation of meteorological & hydrological stats;

ii.  Training and capacity buildingn climate modelling, conduct of vulnerability amapacity
assessments building for nationals (VCA), risk aggment, installation and maintenance of
equipment;

iii.  Establishment & Expansion of Diversified, Cocoaduh&gro-Forestry Systems (Agriculture);
and

iv.  Development of a National Adaptation Strategy Antion Plan for Tourism Sector (NASAP)

1.12.8 The Global Climate Change Alliance (GCCA) project on Climate Change Adaptation
(CCA) and Sustainable Land Management (SLM) in the Eastern Caribbean

The OECS Commission launched t@dobal Climate Change Alliance (GCCA) project onn@te
Change Adaptation and Sustainable Land Managemethiei Eastern Caribbeaf2014 — 2018) with the
objective to improve the resilience of the regiomédural resource base to the impacts of climasaga

by defining and implementing sustainable land manant (SLM) strategies and practices. SLM
activities seek to attain an acceptable equilibrbgtween economic, social and environmental demands
on limited land resources (OECS, 2017). The GCGdgat consists of two components:
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» Component A. Effective and sustainable land managéfameworks and practices
» Component B. Specific physical adaptation pilotgcts in relevant areas or sectors

1.12.9 Disaster Vulnerability Reduction Project (DVRP) (2014-19)

This World Bank-funded project, which was developedier the PPCR project (See Section 1.12.1
above), aims to reduce urgent disaster vulnergbditd increase long term climate resilience by
addressing the multi-faceted risks associated mjtito-meteorological events. The project alsorfoeal
emergency reconstruction activities aftermath ef Brecember 2013 trough. The PPCR contributes to
strengthening Disaster Risk Management in four OEQ®tries and support investments and capacity
building activities that foster disaster resiliemaoss the Eastern Caribbean region

1.12.10 Hurricane Tomas Emergency Recovery Project (2011-14)

This World Bank-funded project was designed to suppgecovery and reconstruction in the aftermath of
Hurricane Tomas. It comprised four components:

i.  Support for early recovery through the provisiorgobds and technical advisory services and
emergency operating costs;

ii.  Institutional strengthening of key national orgamisns and Hazard and Risk Analysis to
enable informed decision-making, undertake impasdessments and improve disaster
management capacity.

ili.  Reconstruction and rehabilitation of damaged @ifpublic infrastructure; and
iv.  Project management and monitoring support.

1.12.11 Global Islands’ Vulnerability Research, Adaptation, Policy and Development
(GIVRAPD) (2012-13)

Funded under the CARIBSAVE project, the focus @f thitiative was in the Soufriere region and on
the fisheries and tourism sectors. Through an coatioin of studies, surveys and workshops, thisggtoj
sought to investigate and help understand the +acétie socioeconomic, governance and environmental
conditions that shape vulnerability and capacitgdapt to climate change within and between small a
mediumsized coastal communities.

1.12.12 Third National Communication (2013-16)

This project is funded by the Global Environmentiy and implemented by UNEP. Its purpose is to
support the publication of Saint Lucia’s Third Nettal Communications to the Conference of the Partie
to the UNFCCC.

1.12.13 Reducing Risk to Natural and Human Assets Resulting from Climate Change
(RRACC) (2012-14)

This regional project, which was extended to 204&s funded by the United States Agency for
International Development (USAID) and implementedthe OECS Commission. The Saint Lucia
component focused on the water sector and was gmwttavith enhancing management of the water
network and capacity in the use of GIS-related netigies to build resilience to climate change and
climate variability. In this regard, the projectisvdesigned and executed to deliver the following
objectives:

I.  Establish a Geographic Information System (GIShasol for data analysis to inform and
support management decisions;
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ii.  Facilitate the use of technology for effective afficient management of water infrastructure
and use of water resources; and

lii.  Enhance and strengthen capacity and capabilitymitievant agencies; and

iv.  Enhancing management of the Water Network and Qgptcough the Use of Geographic
Information Systems (GIS).

The RRACC project also undertook interventionsrasifiwater and coastal area management to build
resilience to climate change. In this regard, Saintia has established a GIS platform to facilitate
resilience building in the water sector to the effeof climate change.

1.12.14 Japan-Caribbean Climate Change Partnership (JCCCP) (2014)

This regional project, being implemented in collatmn with UNDP, will support interventions in
Guyana, Grenada, Jamaica, Suriname, St. Vincenth@n@renadines, Saint Lucia, Dominica and Belize
to build their capacity to cope with climate changéhe project will help put in practice Caribbean
countries’ actions and policies to reduce greenb@as emissions and adapt to climate change, such a
Nationally Appropriate Mitigation Actions and Natial Adaptation Plans. It will also boost access to
sustainable energy and help reduce fossil fuel nspand dependence, setting the region on a low-
emission development path, while addressing ctibiakance of payments constraints.

Outcomes and outputs listed in the project docur({€itiDP, 2015) are as follows:

Outcome I NAMAs and NAPs to promote alternative low-emissend climate-resilient technologies
that can support energy transformation and adaptain economic sectors are formulated and
institutionalized.

Outcome 2 Selected mitigation and adaptation technologiassferred and adopted for low emission
and climate resilient development in the Caribbean

Outcome 3 Knowledge networks strengthened in Caribbeanostef South-South and North-South
cooperation through sharing of experiences surrimgnclimate change, natural hazard risk and resibe

1.12.15 Building Capacity in the Public Sector to Facilitate Evidenced- Based Decision
Making Towards the Reduction of Climate Change and Environmental Risks (2014)

This CDB-funded project was designed to:

I.  equip policy makers with relevant information taable mainstreaming of climate change into
national development planning;

ii. facilitate training in Vulnerability Capacity Asssaent (VCA) and Climate Change; and
lii.  enable national reporting under the UNFCCC.
1.12.16 CCCCC Climate Change Adaptation Program (CCAP) - 2016 - 2020

United States Agency for International Developm@dSAID) has partnered with the Caribbean
Community Climate Change Centre (CCCCC) to addessre of the climate change and climate
variability challenges in the region through an @S$ million investment in a CCAP over 2016 to 2020
with the programme goal to reduce risks to humash @atural assets resulting from climate change
vulnerability, and a larger goal to create a maeuse and prosperous Caribbean Community through
sustainable climate change adaptation measuresaclivéy seeks to strengthen an integrated system
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the implementation and financing of sustainableptataon approaches in the Eastern and Southern
Caribbean region. The programme comprises thrémiead components (CCCCC, 2017):

Component 1: Promotes the use of climate datargondmnation for use in decision-making

Component 2: Supports innovative adaption appraawtech demonstrates proof of concept necessary
to secure additional financing

Component 3: Fosters climate financing to suppcalesup and replication of sustainable adaptation

initiatives.

1.12.17 Integrating Water, Land and Ecosystems Management in Caribbean Small Island
Developing States (IWEco) (2016-18)

Component | of the IWEco project (2016-2018) aimsdévelop and implement integrated, targeted,
innovative, climate-change resilient solutions apiate for Caribbean and global SIDS. The Sairmidu
component seeks to address problems of land ddgradad ecosystem degradation in the upper reaches
of the Soufriere Watershed (Cox, 2016).

1.12.18 Caribbean Regional Fund for Wastewater Management Project (CReW) (2011-
15)

The Caribbean Regional Fund for Wastewater Managemmject (CReW) (2011-2015) focused on
piloting revolving financing mechanisms (sustaimabhancing), appropriate waste water management
technologies and related wastewater managementefim the Wider Caribbean Region (WCR). The
project, funded by the Global Environment Faci(BEF), was managed and implemented by the linter
American Development Bank (IDB) and the United Niasi Environment Program (UNEP) (GOSL, 2012;
UNDP, 2015) in 13 countries of the Wider Caribb&egion. Though not a project demonstration site,
the Government of Saint Lucia received financialstance from the GEF CReW project to build cagacit
and improve public awareness on wastewater managemgaint Lucia.

1.12.19 Sustainable Financing and Management of Eastern Caribbean Marine
Ecosystems

This regional project ran from 2011 to 2016. It viasded by the GEF and implemented by the World
Bank through The Nature Conservancy. Its purpose wamprove the management of existing and
expanded marine protected area networks througsstiablishment of sustainable financing mechanisms.
It is largely focused on setting up the financingamanism and piloting in Soufriere MPA in Saint lauc
(Ibid.).

1.12.20 Improving the Management of Coastal Resources and the Conservation of the
Marine Biodiversity in the Caribbean Region

This is one of two initiatives the German Agency listernational Cooperation (G1Z) prepared for the

region to address terrestrial and marine resour@sagement. At the regional and national level, the
2012-2017 project focuses on strengthening theoitgpaf stakeholders through a common institutional

framework for integrated coastal management andttieagthening of management of marine protected
areas (MPA) in the Caribbean Region (Ibid.).

1.12.21 Caribbean Aqua-Terrestrial Solutions (CATS) Programme

Caribbean Aqua-Terrestrial Solutions (CATS) Program(2013-2017) is a partnership between
CARICOM and BMZ being implemented in Belize, Donaiaj Grenada, Guyana, Jamaica, St Kitts and
Nevis, Saint Lucia, and St Vincent and the Grenesliby the Caribbean Public Health Agency
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(CARPHA) and GIZ. The Programme adopts a ridgestf-rmanagement approach, with two main
components: adaptation of rural economies and alatesources to climate change and management of
coastal resources and conservation of marine keosity (UNDP, 2015).

1.12.22 The Critical Ecosystem Partnership Fund (CEPF) in the Caribbean Islands
Biodiversity Hotspots

This grant funded project (200@015) was implemented by the Caribbean Natural iRess Institute
(CANARI) to support civil society’s contribution tmodiversity conservation in eleven Caribbeamidia

for The CEPF was a joint initiative of '’'Agence Rgaise de Dévelopment, Conservation International,
the Global Environment Facility, the GovernmentJapan, the John D. and Catherine T. MacArthur
Foundation, and the World Bank. The goal of the EERs to support the work of civil society in
developing and implementing conservation strategasswell as in raising public awareness on the
implications of loss of biodiversity. Saint Luciaivil society organisations were eligible to reee@EPF
(GOSL, 2012).

1.12.23 Capacity building and Mainstreaming of Sustainable Land Management Project

This GEF/UNDP project ended in late 2012, aimdaudtling local and regional capacity to support SLM
and develop pilot demonstration activities to addriand degradation at the community level in eight
Caribbean territories, including Saint Lucia (OEQ817).

1.12.24 Project for the Strengthening of Spatial Data Infrastructures in Member States
and Territories of the Association of Caribbean States (ACS)

The Mexican funded project provided all OECS indefmnt member countries with high resolution
satellite images (2-5m resolution) acquired betwlaén 2014 and early 2015. They can be used for the
production of land cover map, land use mappingaterdayers of buildings, roads, hydrology, and
evaluation of coastal dynamics and in particulgtgéate other thematic maps (Ibid.).

1.12.25 Strengthening Public Investment in Disaster Risk Reduction and Climate
Change Adaptation in the Eastern Caribbean project (2015-)

The objective of this initiative is to strengthdretgovernments’ capacity to systematically accdaint
disaster loss, to identify hazards and develop aiséessments, as well as to use this information to
strengthen public investment in disaster risk rédac The impact of this initiative will ultimately
contribute to improved resilience to natural hagaadd the impacts of climate change through atbette
understanding of risk and incorporation of DRRtsfgées into investment planning. This will build on
national disaster loss accounting databases (Dexstas) and create national risk profiles for cowstr
throughout the sub-region using the Comprehenspm@ach to Probabilistic Risk Assessment (CAPRA)
methodology, with support from the World Bank GlbBand for Disaster Risk Reduction (GFDRR) and
the UN Office for DRR (UNISDR). This will see trang of personnel from multiple sectors, in partaul
finance and development planning, to integraterifleassessments in evaluation of public investsient
and national plans and budgets (Ibid.).

1.12.26 Partnership Initiative for Sustainable Land Management for Caribbean SIDS
(PISLM)

In the context of the UN Convention to Combat Dgseation (UNCCD), UNEP is leading, among
several partners including the CARICOM Secretafig®© and UNDP, the Partnership Initiative for
Sustainable Land Management for Caribbean SIDSL{R)SIts work programmes focus on capacity
building and mainstreaming of SLM; creating synengyth other Conventions and multilateral

72



Third National Communication on Climate Change forSaint Lucia

environmental agreements; risk and disaster mitigasustainable flood systems; and integrated SLM
projects (Ibid.).

1.12.27 Advancing Caribbean States’ Sustainable Development Agenda through Green
Economy (2012-2014)

The main objectives of this project are:

1. Support the creation of national Green Economy Kaedge and network platforms and a regional
Green Economy network for sharing of experienceslsest practices.

2. Define country-relevant policy menus of Green Ecopadnvestment options and supportive
policies based on quantitative assessment in Haitnaica and Saint Lucia.

3. Develop and support a regional centre of excellemeeGreen Economy; and production of
capacity-building materials tailor-made for policgkers in the region.

UNEP and the CARICOM Secretariat are guiding thisidative with EU support, with ILO and UNDP
among the other partners. (Ibid.).

1.12.28 CIMH transitioning to a WMO Regional Climate Centre

CIMH is a regional training centre under the Wonldeteorological Organisation (WMO) for
meteorology, hydrology and associated scienceggtfienal climate data centre, instrument centnd, a
Centre of Excellence for satellite meteorology.Wiivestment from USAID, CIMH is becoming a WMO
Regional Climate Centre, which will significantijmprove capabilities to understand and predict déma
issues. This will form part of the developmentlod Global Framework for Climate Services (GFCS) in
the Caribbean which gives a roadmap for delivergliaiate services to key climate-sensitive seciach

as health, agriculture, water resources and disaskemanagement. The components that contribte t
this include (Ibid.):

» The Caribbean Climate Outlook Forum (CariCOF) feal#time seasonal climate forecasts and
interpretation to improve the effectiveness of EWiSluding very timely drought forecasts

» Establishment of Caribbean Environmental and Cln@dmputational Centre to provide CIMH,
regional scientists and end-users with needed ressuo better understand and predict climate
impacts

* Developing a Climate Services Information Systenctl(iding DEWETRA and the Climate
Impacts Database (CID)) to produce and distribdmmate data, products and information
according to the needs of users and to agreedastisd

1.12.29 Water, Climate and Development Programme (WACDEP)

The Water, Climate and Development Programme (WARBD&MSs to promote water security and
climate resilience through implementation of bettater policies, strategies, programmes and adaptat
actions, in response to the Implementation Plah@Regional Framework for Achieving Development
Resilient to Climate Change, building on a platfafintegrated water resources management (IWRM).
This is being collaboratively implemented by GloW&ter Partnership Caribbean (GWP-C) and CCCCC.
The Caribbean Water and Climate Knowledge Platfoas been developed as an associated knowledge
resource. Recently launched under WACDERP is thari@k-proofing water investment in the Caribbean”
initiative which will include development of a Clabean Climate Resilience and Water Security
Investment Plan and subsequent identification lot prrojects for climate proofing (Ibid.).
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1.12.30 Mainstreaming Climate Change in Disaster Management in the Caribbean Phase
II (CCDMII) project

The Mainstreaming Climate Change in Disaster Mamege in the Caribbean Phase Il (CC DMII) project
builds on work completed by CDEMA, aiming to strémen regional, national and community level
capacity for mitigation, management and coordinagsghonse to natural and technological hazards and
the effects of climate change. Supported by thdralian Development Agency, the project uses aimult
sector multi-stakeholder participatory approactatget vulnerable groups (lbid.).

1.12.31 Caribbean Climate Online Risk and Adaptation Tool (CCORAL)

Caribbean Climate Online Risk and Adaptation T&CQORAL) (2013) is an online support system for
climate-resilient decision making. It assists decianakers in applying a climate change perspedttve
activities and identify actions that minimise clieaelated loss, maximize opportunities and build
climate-resilience. It includes screening, climadk assessment and a toolbox of appropriate tetdtive

to the initiative being assessed (Ibid.).

1.12.32 Country Documents for Disaster Risk Reduction

Coordinated through the UNISDR project under thé’BXXHO Action Plan for 2013-2014, these
comprehensive documents examine hazard threatseratiilities, capacities and risk management and
national and sub-national levels, with identificatiof national priorities and recommendations tdufe
progress. CD-DRRs have been completed for DomiBeabados, Grenada, Guyana, Saint Lucia, St.
Vincent and the Grenadines, Jamaica and Trinidddrabago (lbid.).

1.12.33 Coastal Protection for Climate Change Adaptation project (2014-2018)

Coastal Protection for Climate Change Adaptatiaryjgot — CCCCC, with support from KfW (German
Development Bank) seeks to pursue the implememntatid_ocal Adaptation Measures (LAMs) for the
sustainable improvement of coastal ecosystems aetefor climate change adaptation in Grenada,
Jamaica, Saint Lucia, and St. Vincent and the Glieea (Ibid.).

1.12.34 GEF Small Grants Programme

The GEF Small Grants Programme supports developofdrith mitigation and adaptation projects by
civil society. The approach builds capacity at¢cbenmunity level. Some of these are listed belowna
of these are pilots, and the challenge now is itdlawareness of their potential, and to replicate
upscale them.

Mitigation :

1. Mobile desalination plant in Laborie
2. Solarisation of Praslin Seamoss Association pracggacility
3. The Vaughn Lewis Institute for Research and InnowaVALERI

Adaptation

1. Climate smart agriculture

2. Bouton rain water harvesting

3. Impacts of rainfall runoff on the Laborie village
4. Farmers with disabilities from Choiseul
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1.12.35 Increase Saint Lucia’s capacity to Monitor Multilateral Environmental
Agreements Implementation and Sustainable Development

The Government of Saint Lucia will implement a 4yproject Increase Saint Lucia’s capacity to Manit
Multilateral Environmental Agreements Implementatiand Sustainable Development to address
capacity limitations identified in the National Gajity Self-Assessment (NCSA) project. Part of the
project proceeds will implement tools for improvetEA and sustainable development reporting and
monitoring. The funding will be used to strengthemvironmental information systems, improve the
capacity of the island to monitor and implemenetinational conventions as a follow-up to the NCSA
and to better integrate environmental concernstlamdalue of ecosystems, into its broader devetym
frameworks (GOSL, date unknown).The project outc@melude the following components:

1. Implement tools for improved MEA and sustainaldgelopment reporting and monitoring;
2. Mainstream environmental management and MEA oljestand,;
3. Awareness raising, education and outreach.

1.12.36 Iyanola - Natural Resource Management of the NE Coast

Thelyanolal Natural Resource Management of the NE Cpagject builds on the following initiatives
(GOSL, 2012):

* Land use planning

* Management and carbon benefits in deciduous selemothidow montane rainforest zones.
» Conservation and Sustainable Management of Ecosgste

» Sustainable Use of Biodiversity.

Component 1 Enhanced land use planning and regulatory frameyas applied to NE Coast)

Component 2.Enhanced sustainable land management and carlo@fitedn deciduous seasonal and
low montane rainforest zones

Component 3.lyanola conservation
Component 4.Enhanced capacity for the production of biodiugrsi
1.12.37 CARIBSAVE Partnership Seamoss Project

The CARIBSAVE Partnership is implementing a project behalf of Department for International
Development (DFID) through the Caribbean Commug@iiynate Change Centre (CCCCC). The project
is geared towards seamoss producers from Aupicam egerate in the Pointe Sable Environmental
Protection Area (PSEPA). It includes the followg@mponents (Glenroy and Associates, 2016):

* Education, sensitisation and awareness building

* Provision of tools and equipment for seamoss pridaiuic

» More effective marketing of sustainable seamosdymtion
* Promotion of efficient and hygienic dehydrationsemoss

* Provision of a small boat to assist with transpgataof farmers and their produce (Fibreglass
Reinforced Pirogue (FRP) and engine)

1.12.38 St Lucia Forest Restoration and Rehabilitation Project

This project was funded by the Government of Alistiand intended to restore forest reserves damaged
by Hurricane Tomas in October 2010.
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1.12.39 Caritas Food for the Poor

Caritas (a Catholic charitable organization) fundesdtallation of 14 greenhouses at schools and
refurbishment of an additional 6 in 2015. The Mirnjsof Agriculture is working with the Ministry of
Education and unemployed youth, with a view towiig unemployed youth to operate the greenhouses
and share the crops with the schools (Pers. Commstvy of Agriculture, 2017).

1.12.40 Banana Accompanying Measures BAM ATP (European EDF)

Ministry of Agriculture is constructing a diagnastiacility for crop and livestock, to be completied
2017. This will be able to undertake diagnostiaspiests and disease whether zoonotic or plantelat
and provide guidance to farmers. With climate cleaag influx of diseases from invasive species is
anticipated. Invasive species such as the Afrioar,ghe hibiscus mealybug and the lion fish halveady
had adverse effects in Saint Lucia.

1.12.41 JICA Fisheries Machinery and Equipment Improvement Project

With JICA support, Department of Fisheries sawititiduction of refrigeration systems using ammonia
at the complexes in Vieux Fort, Dennery and Grés,land associated capacity building (pers. Comm.,
Department of Fisheries, 2017).

1.12.42 The James Belgrave Micro Enterprise Development Fund (BELFUND)

The BELFUND was established by the Government aftSaucia, primarily to promote sustainable
development through selhelp micro enterprise projects for individuals, fi@s and groups among the
less privileged sectors, through the provisionao¥ tost loans, enterprise training, technical tesce
and other support services.

1.12.43 Geothermal Resource Development (2014-17)

Funded by the World Bank, the United Kingdom Deparit for International Development (DFID) and

the Government of New Zealand, this project is hog support for the Government of Saint Lucia to
make informed decision regarding geothermal exgilmmaand development by undertaking upstream
preparatory activities, including support for reggoky reforms and negotiations.

1.12.44 Wind Farm Project

In 2015 the Government of Saint Lucia and the Sairia Electricity Services Ltd. commenced wind
regime studies to inform the feasibility of devetapa 12 MW windfarm. Data on wind speeds, dirattio
humidity and barometric pressure will be colledi@dthform the feasibility analysis and provide inmto
project design. This initiative is one componentaahulti-pronged approach being pursued to meet the
target of providing 35% of electricity supply franewable sources.

1.12.45 Sustainable Energy: From Concept to Action (2013-16)

The purpose of this project, which was funded l&y@overnment of the Republic of Taiwan (China), is
to introduce a suite of sustainable energy actatriee national level, with the public sector as ldad.

It includes a public sector energy efficiency peogme, LED street lighting, solar PV energy
interventions, promoting the use of biogas digestard supporting the institutional framework for
sustainable energy planning and programming.
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1.12.46 Street lighting

The Ministry of Finance has sought and receivedra@ from the CDB for the full retrofit of
approximately twenty one thousand streets lighités Pproject includes the full retrofit to LED ofl &he
street lights.

1.12.47 Caribbean Energy Efficiency Lighting Project (2014-15)

This project was funded under the SIDS Dock SuppPoogramme and implemented by UNDP. The
project’s goal was to reduce the cost of electriaitd energy consumption in the public sector aid h
promote energy efficiency and increase public aness in energy efficiency technologies. Actiatie
included of undertaking lighting retrofits at the@ral Post Office, the High Court and the Parliasime
Building in Castries. Under the project 1342 flesrent lamps were replaced by LED lighting.

1.12.48 Solar Power Plant

The Saint Lucia Electricity Services Ltd. (LUCELE@Mpposes to construct a 3 MW solar power plant
as part of the company’s efforts to diversify itseryy source and support government’s efforts to
promote the exploitation or renewable energy saurdée plan is to develop a 1 MW plant in 2016 and
later expand the capacity to 3MW. The companydh&sady invited tenders for the project.

1.12.49 PAHO’s SMART Hospitals Toolkit

This is a practical guide (last edited in 2017) harspital administrators, health disaster coordirsat
health facility designers, engineers and maintemastaff to conserve resources, increase operational
efficiencies and reduce carbon emissions. It inesud Baseline Assessment Tool, the Hospital Safety
Index, a Green Checklist, cost-benefit analysishwdblogy, and model policy. There is potential for
adapting this tool to other sectors e.g. educataurjsm (Ibid.). The Toolkit is currently being@jed by

the Ministry of Health to adapt health facilities.

1.12.50 ESD Caraibe Project

Saint Lucia is one of four member states partianggin the “Energy for Sustainable Development (ESD
Caraibes) in Caribbean Buildings” project. Thisioegl project is the first of its kind and seekstiress
the adverse impact of impact of Green House Gasseoms from fossil fuels and promote the benefits o
sustainable energy. Saint Lucia focus of this mtoje lighting retrofits. Four buildings have been
identified to undergo monitoring and eventuallyhligg retrofits of these buildings. The four builds
are Dennery Hospital, Vieux Fort police Statior, Aithur Lewis Community College - TR Theobalds
building and the Bay Gardens Hotel.

1.12.51 Solar Heads of State

Through the Solar Head of State (SHOS) initiati@®vernment House received a 5.4kW Solar PV
System. Final electrical installations of the sgsis still ongoing and the system has not yet pat
connected.

1.12.52 SPACC - Solar PV System

Through Special Programme on Adaptation to Clin@tange (SPACC), a 4.3kW system was installed
on the Marchand Community Centre. This initiativaswpart of a Global Environmental Facility(GEF)-
World Bank- funded Project, implemented and sumabthough the Caribbean Community Climate
Change Centre (CCCCC), the Government of SaintaL(6bSL) and the Caribbean Renewable Energy
Development Programme (CREDP).
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1.12.53 SIDSDOCK - Solar PV Demonstration and Upscale Project

This project is undertaken with assistance of SIDSK funds administered through the World Bank.
This project is expected to install approximatedd@RW Solar PV System at the Owen King EU National
Hospital.

1.12.54 Roadmap for Government Fleet Transition to Electric Vehicles - United Nations
Environment Programme (UNEP)

Following a request by REDiv, a study was underaie UNEP to develop a road map for Government
Fleet transition into Electric Vehicles. The roag¢mautlined a path to undertake this transition by
conducting the following assessments:

» Fleet transition plan Readiness phase 1 (ObjectiadsGoals+ Vehicle eligibility criteria)
* Fleet transition plan Readiness phase 2 (Fleessismnt)
* Fleet transition plan Readiness phase 3 (GoverrassEssment+ Infrastructure assessment)

1.12.55 ECERA Project - Legislation development

REDIv is working closely with the Public Utilitiednit and the Eastern Caribbean Energy Regulatory
Authority (ECERA) on a number of initiatives inclad drafting of the new Electricity Supply Services
Bill (ESSB), drafting of the Energy Efficiency Bidind Revision of Grid Code. A number of public
consultations were held for each of the above roaatl bills. Also the revision of the National Utéss
Regulatory Commission (NURC) Bill which was NURCtAto. 3 of 2016.

1.12.56 The Carbon War Room'’s Ten Island Challenge

The Carbon War Room’s Ten Island Challenge ainvgaik with pioneering island economies to reduce
dependency on fossil fuels through the acceleratiocommercial opportunities on islands, attracting
expert engineering firms and investment. Saint &ugiamong the countries which have signed oneo th
initiative (UNDP, 2015).

1.12.57 Draft Science and Technology Policy

In September 2012, the Government of Saint Lubiaugh the Energy, Science and Technology (EST)
Section, began the development of a National Seiand Technology Policy, Strategy and Action Plan.
The Policy is to serve as an umbrella frameworkftiture S&T initiatives, through the formalisatioh

a national S&T programme for Saint Lucia with rethbbjectives. A draft policy has been developatl an

is currently undergoing review with the supporttod National Science and Technology Policy Revision
Committee.
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CHAPTER 2. NATIONAL GREENHOUSE GAS INVENTORY
2.1 OVERVIEW

All parties to the UNFCC are required to update amegort periodically on their inventory of
anthropogenic emissions and removals of greenhgases (GHGs). In 2012, Saint Lucia submitted its
SNC which included a national inventory for the 1yez000. Saint Lucia’s Initial National
Communication (INC) reported emissions for the yE384.

This chapter presents a summary description ajtéenhouse gas (GHG) inventory of the emissions and
removals by sinks for years between and includid@02and 2010. The greenhouse gas Inventory was
conducted on a sector basis for the IPCC categmtpis:

* Energy,

e Industrial Processes,

e Solvent and Product Use,
» Agriculture,

* Land Use,
* Land-Use Change and Forestry (LULUCF), and
* Waste.

The greenhouse gases included are Carbon Dioxi@g),(Methane (Ch), Nitrous Oxide (NO) and
partially fluorinated hydrocarbons (HFCs) not caceunder the Montreal Protocol. Indirect greersieou
gases including Non-Methane Volatile Organic CommusuNMVOC), Carbon Monoxide (CO) Nitrogen
Oxides (NOx) and Sulphur Dioxide (SQare also reported as they have an importantanie on
chemical reactions in the atmosphere that cantte#tie formation of greenhouse gases.

The IPCCRevised 1996 Guidelines for National Greenhouse I@&ntories(Volumes 1, 2 and 3) and
theGood Practice Guidance and Uncertainty Managemeiational Greenhouse Gas Inventonvesre
used as the basis to undertake the necessaryataloglon GHG Emissions and Removals. The use of
these IPCC Guidelines fulfills the objective of @enference of the Parties for the use of comparabl
methodologies. Complete documentation of methadsyity data and emission factors along with
references of all data sources are reported int Qaicia’s National GHG Inventory Report 2010.
Emissions for the year 2000 have been revised bas@éw data not available at the time of prepamnati
and new methodologies that improve the accuracyeasdre the comparability of the estimates.

The calculation of emissions was assisted using OBIE's Non-Annex | National Greenhouse Gas
Inventory Software (version 1.3.2) and web appiccat Annex 3 of the Third National Communication
presents the standard reporting tables for the 3@@0, 2005 and 2010.

2.2 SUMMARY OF GHG EMISSIONS AND REMOVALS

This section presents an overall summary of greesdngas emissions for Saint Lucia between 2000 and
2010. Greenhouse gas emissions are expressed.aq C&bon Dioxide Equivalent) by IPCC sectors.
Carbon dioxide equivalent expresses the overalatiad forcing of different greenhouse gas emission
by a common metric (i.e., the radiative forcingoairbon dioxide) so that the relative importance of
emissions of greenhouse gases such as Ci and NO can be easily compared.

The carbon dioxide equivalent is calculated ushmg 100 year global warming potentials for specific
gases that are identified for use with Bevised 1996 IPCC Guideline$he table below summarizes the
global warming potentials that were used.
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Global Warming Potentials of Greenhouse Gases iddfied in Saint Lucia

Carbon Dioxide (Cg) 1
Methane (CH) 21
Nitrous Oxide (NO) 310
HFC 134A 1,300
HFC 404A 3,260
HFC 410a 1,725

Note: Since the publication of the revised 1996 IPCforg new global warming potentials have been exstich based on
improved research; however, national inventorigemned to the UNFCCC are currently still preparsihg the GWP
indicated above.

Figure 0.12 and
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Figure 0.13 indicates the relative contributiorihad four main greenhouse gases (i.e.2, &34, N2O and
HFCs) to total emissions for each of the inventgegrs 2000, 2005 and 2010. The figures present the
emissions of each IPCC Category as stacked coltmrsi®w their relative and total contribution. Uig

2.1 excludes the LULUCF sector and Figure 2.2 idetuthe impact of LULUCF.

Figure 0.12: Total Greenhouse Gas Emissions expreskin COze Excluding LULUCF (Gg)
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Figure 0.13: Total Greenhouse Gas Emissions expressin COze Including LULUCF (Gg)
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Overall greenhouse gas emissions in Saint Lucia hrereased at a rate that is similar to overahemic
growth over the same time period. Average annc@dth in emissions excluding LULUCF was 2.7%
per year and including LULUCF it was 3.5% per yeénerage economic growth for Saint Lucia over
the same time period was estimated at 2.5% (WaaltkB2014).

Total CQe emissions for the year 2010 are estimated tatBesigagrams (Gg) without the contribution
of the LULUCF Sector, an increase from the year@®200152 Gg or 31%. Emission growth is primarily
driven by the growth in energy emissions relatethtoeased demand for fossil fuels. Emissionsién t
energy sector increased on average by 3.1% anrhetiyeen 2000 and 2010. Emissions from the waste
sector that are dominated by the solid waste dedsmsirce category are also growing but at a sloater

of 1.1% annually. Industrial Processes and Agtical emission remain virtually unchanged since the
year 2000. Estimates of emissions and removalh&®LULUCF sector indicated that LULUCF acts as
a large carbon sink leading to total £@emovals of 122 GgCO2e annually over the ten tyearperiod.
Accounting for this LULUCF removal decreases oJetd.e emissions by approximately 18% to 524
Gg in 2010 and 371 Gg in 2000.

Trends in total Cee emissions for each IPCC category for the compiete series 2000 to 2010 are
shown in

82



Third National Communication on Climate Change forSaint Lucia

Figure 0.14 excluding the LULUCF sector. Figurd5l5 identifies the emissions profile with the
LULUCEF sector contributing as a net sink. The fegipresent the emissions of each IPCC Category as
stacked wedges to show their relative and totalrdmrtion.
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Figure 0.14: Greenhouse Gas Emissions in GgCO2e axting LULUCF (2000-2010)
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Figure 0.15: Greenhouse Gas Emissions in MtCO2e ilucling LULUCF (2000-2010)
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Greenhouse gas emission contributions by sectoga@hhouse gas are summarized in Table 0.1 for the
year 2010. The percent share of emissions by sescstown in the last column of the table. LULUCF
removals that reduce total emissions by 19% arieated as well at the bottom of the table.
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Table 0.1: Summary of Greenhouse Gas Emissions aikmovals in 2010 by Sector (GQ)
Emissions (Gg)

Sector Percent
CO2 CHa4 Share (%)
Energy 489 0.119 0.005 - 493 76%
Industrial Processes - - - 0.023 36 5.6%
Solvent and Produgt i 0.007 i 5 0.3%
Use
Agriculture - 0.508 0.082 - 37 5.7%
Waste - 3.55 0.012 - 78 12.1%
Total Emissions 493 4.18 0.105 0.023 647 100%
LULUCF -122 - - - -122 -19%
— 5
Total Emissions and 367 418 0.105 0.023 504 81_/0 _of total
Removals emissions

2.3 GHG EMISSIONS BY SECTOR

2.3.1 Energy Sector

The Energy Sector includes direct and indirect igjneeise gas emissions from the oxidation of carbon
contained in fossil fuels during combustion, whetivhen generating other forms of energy, such as
electricity, or in final consumption. The Energyc&e also includes fugitive emissions from fossilf
production, transportation and processing.

Saint Lucia does not have primary fossil fuel pretchn. All fossil fuel products are imported frorther
countries and the Hess Oil Buckeye facility staed transfers crude oil. Overall demand for petnwle
fuels has increased since 2000 at an average ammtealf close to 2.8%. The overall use of bionfasks
was estimated to decrease 3.5% annually from 20Q010.

The national consumption of fossil and biomasssfigeldentified in Table 2.2.

Table 2.2: Domestic Consumption of Fuels 1000’s Bl Oil Equivalent - BOE (2000-2010

2000 2001 2002 2003 2004

LPG 47.9 21.3 80.4 80.4 31.64 72.1

Gasoline 287.3 303.4 318.7 313.5 378.1 312.1

Kerosene 2.60 1.48 2.81 5.11 3.87 2.69
secondary 750y osene 178.1 174.8 69.4 114.4 165.7 197.6
Fossil Fuels

Diesel 513.1 481.0 446.7 498.4 504.0 539.5

Waste Oil - - - - - -

Lubricants 6.7 6.46 6.61 8.10 7.45 7.54
Biomass Fuelwood 47.8 46.4 44.8 43.2 41.7 40.2
Fuels? Charcoal 2.05 1.99 1.92 1.85 1.78 1.72
Type Fuel 2006 2007 2008 2009 2010%

LPG 39.95 59.53 58.68 64.13 60.6
secondary " < line 318.97 333.3 326.79 321.4 331.1
Fossil Fueld

Kerosene 5.70 4.29 3.13 4.15 51
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Jet Kerosene 159.7 208.0 224.3 223.3 225.1
Diesel 579.6 595.0 614.3 610.6 743.7
Waste Oil - 0.71 25 3.0 2.2
Lubricants 10.34 6.48 6.34 6.84 4.11
Biomass Fuelwood 38.8 37.4 36.1 34.8 33.6
Fuels Charcoal 1.67 1.61 1.55 1.49 1.44

Table 2.0 presents this information showing thesatapproach.

Table 2.4 and Table 2.5 present combustion andivegemissions for C¢) CHs and NO based on the
sectoral approach and for the years 2000, 2002@hd.

Table 2.0: Total Energy CQ Emissions (Gg) Sectoral Approach

CO; Emissions (Gg) |
Source Energy Sub-Sector ggfg g 20y
2000 2005
1 Energy Industries 176 202 251 +43%
2 Manufacturing Industries 0
& Construction 5.15 3.05 6.9 +34%
3.a Civil Aviation 0 0 0 +0%
Combustion 3.b Road Transportation 131 157 197 +50%
Emissions 3.d Navigation 3.4 1.8 3.6 +6%
4.a Commercial/lnstitutional 8.6 5.5 4.6 -46%
4.b Residential 14.3 23.0 20.2 +41%
4.c 0
Agriculture/Forestry/Fishing L7 2.1 56 t222%
Fugitive Emissions | Storage - - - -
TOTAL ENERGY EMISSIONS 340 395 489 +44%

Table 2.4: Total Energy CH: Emissions (Gg) Sectoral Approach

CH4 Emissions (Gg) |
Source Energy Sub-Sector ggfg ge ALY
2000 2005
1 Energy Industries 0.011 0.011 0.012 +15%
2 Manufactqung Industries 0.000 0.000 0.000 +6%
& Construction
3.a Civil Aviation 0.000 0.000 0.000 0%
Combustion 3.b Road Transportation 0.034 0.038 0.043 +27%
Emissions 3.d Navigation 0.000 0.000 0.000 +9%
4.a Commercial/Institutional | 0.001 0.001 0.001 %38
4.b Residential 0.085 0.073 0.061 -28%
4.c 0,
Agriculture/Forestry/Fishing 0.000 0.000 0.001 +485%
Fugitive Emissions | Storage - - -
TOTAL ENERGY EMISSIONS 0.131 0.125 0.119 -10%

Table 2.5: Total Energy NO Emissions (Gg) Sectoral Approach
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N2O Emissions (Gg)

Source Energy Sub-Sector ggfg g 2
2000 2005 2010
1 Energy Industries 0.0015 0.0017 0.0021 +40%
2 Manufactqung Industries 0.0000 0.0000 0.0000 +7%
& Construction
3.a Civil Aviation 0.0000 0.0000 0.0000 +0%
Combustion 3.b Road Transportation 0.0011 0.0013 0.0017 +49%
Emissions 3.d Navigation 0.0000 0.0000 0.0000 +7%
4.a Commercial/lnstitutional | 0.0001 0.0001 0.0000 -40%
4.b Residential 0.0012 0.0011 0.0010 -22%
4.c 0,
Agriculture/Forestry/Fishing 0.0000 0.0000 0.0000 +233%
Fugitive Emissions | Storage - - - -
TOTAL ENERGY EMISSIONS 0.0040 0.0042 0.0049 +22%

In 2010 the energy industries sub-sector genethtethrgest proportion of G@missions (51%). These
are emissions from the generation of electriciBHs emissions are largest for the residential subssect
accounting for 52% of these emissions; howeverralvim carbon dioxide equivalent (G&), CH; and
N20 emissions represent only 1% of total energy sextossions.

Figure 2.5 illustrates the contribution of emissidnom different energy sub-sectors for each of the
greenhouse gases.

Figure 2.5: Energy Sector Greenhouse Gas Emissioims2010 expressed in Cee (Gg)
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Emissions from international bunker fuels are suniued in
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Table 2.6: Total GHG Emissions from Bunker Fuels i

Emissions (Gg)

Source Greenhouse Gas
2000
o cop 77.7 92.1 104.4 +34%
o Bunker| CH 0.0006 0.0007 0.0007 +35%
N2O 0.0007 0.0008 0.0009 +35%
_ ~[co 23.6 17 3.6 -85%
II;/IL?rrlll?eer International”~ 0.0016 0.0001 0.0002 -85%
N2O 0.0002 0.0000 0.0000 84%
COz 101.3 93.8 108.0 7%
TOTAL CHa 0.0022 0.0008 0.0009 5%
NzO 0.0009 0.0008 0.0009 +8%

Indirect greenhouse gas emissions are presenfeabie 2.7.

Indirect Greenhouse Gas Emission

Table 2.7: Total Energy Indirect GHG Emissions (Gg)Sectoral Approach

Emissions (Gg)

Change 2000-201C

2000 2005
Nitrogen Oxides (NQ) 1.845 2.097 2.700 +46%
Carbon Monoxide (CO) 14.70 16.19 17.36 +18%
Non methane volatile organic compounds (NMVQC) .67 3.177 3.408 +26%
Sulphur Dioxide (S 0.159 0.166 0.189 +19%

2.3.2 Industrial Processes Sector

The Industrial Process Sector includes anthropegemissions from industry production processes that
are not a result of fuel combustion, since thestadte reported in the Energy Sector. The sulesseof
importance in Saint Lucia include mineral produtded and beverage and the consumption of HFCs.

Table 2.8 presents industrial process emissionsf@s.

Table 2.8: Total Industrial Process HFCs Emission§Gg
HFC Emissions (Gg)

Source Energy Sub-Sector Change 2000-201C
2000 2005
. 1 Bulk Import Emissions 0.007 0.007 0.009 +28%
Consumption of HFCs —
2 Product Emissions 0.018 0.015 0.013 -28%
TOTAL INDUSTRIAL PROCESS EMISSIONS 0.025 0.023 0.03 -9%

The average 100 year global warming potential efdifferent HFCs consumed is 1,640 and hence total
HFC emissions in 2010 expressed in carbon dioxigévalent is 37.0 GgCse.

Indirect greenhouse gas emissions of NMVOC areaékalt of road paving with asphalt and food and
beverage production. Table 2.9 identifies thesssions over time.
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Table 2.9: Total Industrial Process NMVOC Emission§Gg
NMVOC Emissions (Gg)

Source

Energy Sub-Sector

2000

2005

2010

Change 2000-2010

Mineral Products 6 Road Paving with Asphalt 1.450 ,016 4.557 +214%
Other Production 2. Food and Drink 0.310 0.111 .13 -56%
TOTAL INDUSTRIAL PROCESS EMISSIONS 1.760 1016.2 4.2 +167%

2.3.3 Solvent and Other Product Use

The use of solvents and certain products can leaignificant sources of emissions of non-methane
volatile organic compounds (NMVOCs). Nitrous oxide released in certain medical applications
(anaesthetics).

Direct Greenhouse gas emissions arise only fromuieeof nitrous oxide gas for medical and other

applications. Nitrous oxide emissions are sumnedrin Table 2.10.
Table 2.10: Total Solvent and Other Product Use d¥D Emissions (Gg)

Energy Sub-Sector

tNitrous Oxide Product Use

N20 Em
2000

0.0014

issions (Gg)

2005

0.0020

2010

0.0068

Change 2000-2010

4386

Indirect greenhouse gas emissions of NMVOC areneséid for the application of paints and for doneesti

household product use. Table 2.11 identifies tleesissions over time.

Table 2.11: Total Solvent and Other Product Use NM®@C Emissions (Gg)
NMVOC Emissions (Gg)

Energy Sub-Sector

Change 2000-2010

2000 2005 2010
Solvent and Other Product? Paint Application 0.220 0.347 0.223 +1%
Use D. Household Product Use 0.106 0.110 0.121 +14%
TOTAL SOLVENT AND OTHER PROCUCT USE
EMISSIONS 0.326 0.457 0.344 +6%

2.3.4 Agriculture

Agricultural activities contribute to CHand NO emissions through a variety of different process€hy
emissions arise from enteric fermentation and nmamaanagement associated with livestockoON
Emissions arise primarily from synthetic and ndtdestilizers (i.e., manure, crop residues) applied
cultivation.

Table 2.12 and Table 2.13 present agricultural gionis for CH and NO.
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Table 2.12: Total Agriculture CH4 Emissions (Gg)

Source

CH4 Emissions (Gg)

2000

2005

Change 2000-2010

A. Enteric Fermentation 0.421 0.364 0.327 -22%
B. Manure Management 0.128 0.155 0.181 +41%
D. Agricultural Soils - - - -
TOTAL AGRICULTURE EMISSIONS  |0.549 0.519 0.508 -7%

Table 2.13: Total Agriculture N2O Emissions (Gg
N20 Emissions (Gg)

Source Change 2000-2010
2000 2005

A. Enteric Fermentation - - - -

B. Manure Management 0.0129 0.0109 0.0130 +1%

D. Agricultural Soils 0.0762 0.0641 0.0686 -10%

TOTAL AGRICULTURE EMISSIONS 0.0891 0.0750 0.0816 -8

Enteric fermentation generated the largest propodi CH; emissions (64% in 2010). The largest source
of N2O emissions was the Agricultural Soils sub-sectooanting for 84% of these emissions.  Figure
2.6 illustrates the contribution of emissions frahfferent agricultural sub-sectors for each of the
greenhouse gases. Emissions are expressed imcdidxade equivalent (C£) so that the relative
importance of emissions of Gldnd NO can be easily compared.

Figure 2.6: Agriculture Sector Greenhouse Gas Emigsns in 2010 expressed in Ct2 (Gg)
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2.3.5 Land Use, Land-Use Change and Forestry

The LULUCF Sector includes estimates of emissiomsr@movals of greenhouse gases associated with
increases or decreases of carbon in living bioraadand-use changes occur over time, for example, i
the conversion of a forest area to cropland, omndstablishing new forest lands through reforestabi
afforestation.

As recommended by th2003 Good Practice Guidance for LULUCEstimations are provided for
emissions and removals from land that did not ugaeny land-use change, reflecting increase ordbss
carbon under the same type of use, as well as,ecsions of land between the six IPCC land-use
categories (Forestland, Cropland, Grasslands, Wa|sSettlements and Other Lands).

The inventory considers all forests in Saint Luasamanaged forest where forest management is define
as the process of planning and implementing prestfor stewardship and use of the forest aimed at
fulfilling relevant ecological, economic and sodiahctions of the forest. This inventory uses thpraach

of calculating carbon gains and losses that oceer the period of 2000 to 2009 that correspondbéo
land-use representation data that is availabléhftrtime period. Carbons stocks or gains ancekbase
calculated for above and below-ground biomass pa®isell as soil organic carbon. Other pools sgch
dead organic matter (litter and dead wood pools)at considered as little data is available tokithe
carbon flows of these pools and a simplifying Tiexssumption is made that the net flow of theskarar
pools is zero.

Only CO emissions and removals are projected from the 3@@0 for the LULUCF Sector as there was
no reported clearcut burning practices and wildfirat would lead to CHand NO.

In order to estimate annual land-use changes bat2@@0 and 2009 initial areas in 2000 were compared
to final areas in 2009. A non-spatially expli@nt-use change matrix as described in20@3 IPCC
Good practice Guidance for LULUCWKas developed and is presented in Table 2.14.

Table 2.14: Areas Land-Use Changes between 2000 a2@D9 (ha)

Forest Land Cropland Grasslands Wetlands |Settlement | OtherLland
" iee Natural Densely FINAL
Final Initial i i
s Tropical S | (€ For_’est Mangrove Vegetated Intens.lve MIXE.d Grasslands Ponds |Builtup Area Bare Ground | - yo1AL
Reserve Forest Forest Vegetation o Farming Farming /Scrub
Forest Reserve 7,972 1,373 71 9,415
Natural Tropical
Forest 4,786 4,786
Scrub Forest 6.303 6,303
Other Forest
Vegetation 0 2,302 4,531 1,858 8,691
Mangrove 184 184
Densely Vegetated
Farming 3,586 6,063 4,003 13,652
Intensive Farming 2053 2953
Mixed Farming 1556 1,556
Grasslands 188 188
Ponds 43 43
Builtup Area 212 870 9,049 10,131
Bare Ground/Scrub 453 45 602 519 649 472 2,740
INITIAL TOTAL 7,972 6,159 6,756 229 3,586 12,203 11,479 2,694 43 9,049 472 60,641

Note: Land-use changes over a ten year periothdieated in yellow cells. Green cells represaptia over the period that
remains the same land-use
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The general trend noted in land-use in Saint Lbetaveen 2000 and 2009 is an increase in forestrcove
as the proportion of cropland under the classificedf densely vegetated farming croplands hasased
significantly over the years. In addition, thealodrea of forest reserve increased by 18% fronydae
2000 to 9,415 ha in 2009.

Table 2.15identifies that Saint Lucia’s LULUCF Sector was a net sink (net gain in carbon pools)
between 2000 and 2009. The average annual COZetimeer this time period was 123 Gigagrams (Gg)
per year. This finding is consistent with the olaed increase in forest cover on Croplands ovetithe
period. Soil carbon stocks were estimated to chamdy for croplands where there was a very small
increase in carbon stocks between 2000 and 2008dgricultural management practices.

Table 2.15 provides a summary of &€nissions and removals that relate to differamddase categories,
carbon pools and IPPC Guideline LULUCF categorié®&movals are identified by a negative sign and
emissions by a positive sign. The abbreviated IP®@-use categories are as follows; FL- Forestl.a
CL-Cropland, GL-Grassland, WL-Wetland, SL-Settletneand, OL — Other Land.

Table 2.15 identifies that Saint Lucia’s LULUCF &eavas a net sink (net gain in carbon pools) betwe
2000 and 2009. The average annuaf €hoval over this time period was 123 Gigagrant) {@&r year.
This finding is consistent with the observed inseen forest cover on Croplands over the time plerio
Soil carbon stocks were estimated to change omlgrfaplands where there was a very small increase |
carbon stocks between 2000 and 2009 due to agnialihanagement practices.

Table 2.15: Total LULUCF CO2 Emissions (Gg

Land-Use Category? Carbon Pool Sector in IPCC
Guidelines' Annual Change in Carbon Stocks CQ (Gg)
Initial Land Use 9 9
Land Use during
Reporting 2000 — 2009
Year
Living Biomass | 5A -54.39
FL FL -
Saoll 5D 0
CL FL Living Biomass | 5A -29.19
GL FL Living Biomass | 5A -14.41
Sub-Total For Forest Land -98.00
Living Biomass | 5A -37.78
CL CL -
Soil 5D +0.005
Sub-Total For Cropland -37.78
Living Biomass | 5A 0
GL GL -
Soil 5A 0
Sub-Total For Grassland 0
Living Biomass | 5A 0
WL WL -
Soil 5A 0
Sub-Total For Wetlands
Living Biomass | 5A -0.66
SL SL -
Saoll 5A 0
CL SL Living Biomass | 5A 0
Sub-Total For Settlements -0.66
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Land-Use Category? Carbon Pool Sector in IPCC
Guidelines Annual Change in Carbon Stocks CQ (Gg)
Initial Land Use 9 9
Land Use during
Reporting 2000 — 2009
Year
Living Biomass | 5A 0
oL oL -
Soil 5A 0
FL oL Living Biomass | 5B 7.91
CL oL Living Biomass | 5E 5.67
GL oL Living Biomass | 5B 0
Sub-Total For Other Land 13.58
TOTAL -122.9

Notes: ! Headings from the IPCC Guidelines Reporting Irtams p.1.14-1.16: 5A - Changes in Forest and Ottteody
Biomass Stocks; 5B - Forest and Grassland Convers® - Abandonment of Managed Lands; 5D - Emissanmd Removals
from Soils, and 5E - Other.

2.3.6 Waste

Through the processes of disposal, treatment, liagyand incineration different types of waste can
produce greenhouse gas emissions. Table 2.1 and

Table 2.17 present emissions of £hd NO for the waste sector.

Table 2.16: Total Waste CH Emissions (Gg
CH4 Emissions (Gg)

Source Change 2000-2010
2000 2005

A.2. Solid Waste Disposal on Land 2.909 3.130 3.258 +12%

B.1 Industrial Wastewater 0.007 0.004 0.005 -40%

B.2 Domestic and Commercial Wastewater 0.225 0.257 0.291 +29%

TOTAL WASTE EMISSIONS 3.141 3.391 3.554 +13%

Table 2.17: Total Waste NO Emissions (GQg)
N20 Emissions (Gg)

Change 2000-2010
2000 2005

B.2 Domestic and Commercial Wastewater 0.0094 @010 0.0122 +30%

Methane from solid waste disposal accounts for ntloa® 85% of overall CHemissions. Figure 2.7
identifies the relative importance of GAnd NO emissions for the different waste sub-secto)it0.
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Figure 2.7: Waste Sector Greenhouse Gas Emissiomsd010 expressed in Cé2 (Gg)

80
70 -
60 -
o @ Industrial
8 50 - Wastewater
oo
(G}
2 40 -
K] .
a B Domestic and
E 30 7 Commercial
20 - Wastewater
10 A M Solid Waste Disposal
on Land
O -
CH4 N20O

2.4 KEY CATEGORY ANALYSIS
Key category analysis is presented below for tHE)20ventory results. Two emission sources acamlint
for more than half of greenhouse gas emissions @arlzon dioxide equivalent (C€) basis. The two
most important emission sources were both relabethé Energy Sector. GCGemissions related to
electricity generation and road transportation aoted for 38.8% and 30.5% of overall emissions
respectively (excluding LULUCF). The third largeshission source was related to methane emissions
from solid waste disposal sites that contributed%of overall emissions. In total eight IPCC smur
categories listed in Table 2.18 comprised 95% etghouse gas emissions when the LULUCF Sector
was excluded. Table 2.18 lists these key IPCC socategories from highest to lowest in the level of
emissions.

Table 2.18: Key Source Category Analysis (ExcludingULUCF

Emission
Estimate

(current

year, non- Level

LULUCF) Assessment Cumulative

IPCC Source Categories to be Applicable excl. level excl.
Source Assessed in Key Source Greenhouse (Gg LULUCF LULUCF
Category Sector Category Analysis! Gas CO2eq) (%) (%)
Sum Sum Sum 646.9
CO2 Emissions  fron
Energy Stationary Combustion
1.A.1 (Liquid-A) CO2 251.3 38.8% 38.8%
Energy COo2 Mobile Combustion
1.A3 Road Vehicles CO2 197.1 30.5% 69.3%
Waste CH4 Em_issions from Solid
6.A Waste Disposal Sites CH4 68.4 10.6% 79.9%
HFC Emissions  from
. Substitutes  for  Ozone
Industrial Prc)Ces‘sesDepleting Substances (ODS
2.F Substitutes) HFCs 37.0 5.7% 85.6%
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Source Categories to be

Assessed in Key Source Greenhouse

Category Analysis?

Applicable

Gas

Emission
Estimate
(current
year, non-

Level

Assessment Cumulative
excl. level excl.
LULUCF LULUCF
(%) (%)

LULUCF)

(Gg
CO2eq)

N20O (Direct and Indirect
Agriculture Emissions from
4.D Agriculutural Soils N20 21.3 3.3% 88.9%
1.A.4 Energy Other Sectors: Residential CcO2 20.2 3.1% 92.0%
C02 Emissions from
Energy Manufacturing  Industries
1.A.2 and Construction CO2 6.9 1.1% 94.2%
CH4 Emissions from Enteric
Agriculture Fermentation in Domestit
4.A Livestock CH4 6.9 1.1% 95.1%
Table 2.19: Key Source Analysis (Including LULUCF)
Ola
adlDSO e
P 0 e ategorie O De Applicapble ea eve
O S A e el e O ee O O
atego ecto ategory Ana a O2eq % %
Sum Sum Sum 524.0
CO2 Emissions from
Energy Stationary Combustion
1.A1 (Liquid-A) CO2 251.3 31.5% 31.5%
Energy CO2 Mobile Combustion
1.A.3 Road Vehicles CO2 197.1 24.7% 56.3%
Waste CH4 Emissions from Solid
6.A Waste Disposal Sites CH4 68.4 8.6% 64.9%
1. Forest Land Remaining
5.A LULUCF Forest Land CO2 -54.4 6.8% 71.7%
2. Land Converted to Forest
5.A LULUCF Land CO2 -43.6 5.5% 77.2%
1. Cropland Remaining
5.A LULUCF Cropland co2 37.8 4.7% 81.9%
HFC Emissions from
Industrial ProcessesSUbStitUteS for Ozone
Depleting Substances (ODS
2.F Substitutes) HFCs 37.0 4.6% 86.5%
N20O (Direct and Indirect
Agriculture Emissions from
4.D Agriculutural Soils N20 21.3 2.7% 89.2%
Ener Other Sectors: Residential
1.A.4 i CO2 CO2 20.2 2.5% 91.7%
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Total

absolute
estimate

incl.

LULUCF Level

(current  Assessment Cumulative

IPCC Source Categories to be Applicable  year) incl. level incl
Source Assessed in Key Source Greenhouse (Gg LULUCF LULUCF
Category Sector Category Analysis? Gas CO2eq) (%) (%)
2. Land Converted to Other
5.E LULUCF Land CO2 13.6 1.7% 93.4%
CO2 Emissions fron
Energy Manufacturing Industries and
1.A2 Construction CO2 6.9 0.9% 94.3%
CH4 Emissions from Enteri¢c
Agriculture Fermentation in Domestic
4.A Livestock CH4 6.9 0.9% 95.2%

2.5 UNCERTAINTY ANALYSIS

Estimates of emissions and removals of greenhoasesgpresented in this inventory have uncertainty
related to the lack of precision of activity datadancomplete knowledge of the processes that cause
emissions or removals of greenhouse gases.ZD@@ Good Practice Guidancecognizes that the
uncertainty of estimates cannot be completely elatgd and that the main objective should be toymed
accurate estimates. In accordance with the recamati®ens, an attempt was made in the inventory to
ensure that estimates of greenhouse gas emissidmeraovals were not biased. Estimate precisioedar
depending on each sector’s available data as welesources that could be invested for determining
emission factors that suited circumstances in Saioia. Where emissions and removals were ideditifie
in the Key Category Analysis as the most importaverall, emphasis was given where possible to
ensuring that the best activity data and emissastofs available were used.

The overall Inventory uncertainty is the resultleé uncertainty associated with all activity ands=sion
factor data and other parameters used in the dstim&or most sectors, it was not possible to eonal
detailed uncertainty analysis, since that would @etra considerable effort in analyzing the accueand/
precision of the basic activity data used. Nevdette a general evaluation of Inventory precisi@s w
conducted based on the judgment and knowledgevehtory specialists. The objective was to identify
sources of emissions and removals where additi@salurces could be used in the future to reduce the
level of overall uncertainty. The precision asated with activity data and emission factors, al ase
emission or removal estimates, is expressed agivea percentage based on a 95% confidence interval
limit.

Table 2.20 details the results of the analysisrafentainty for emission and removal estimates. évlor
detailed descriptions of uncertainties are provigesiaint Lucia’s National GHG Inventory Report 2010

The highest uncertainty of emission estimates wdmsidering both uncertainty with activity data and
emissions factors is related to the estimates off@n forest land remaining forest land in the LUCP
sector. The combined uncertainty as a percenthtggad national emissions in 2010 is 7.4%. Thegtne
highest source is related to the estimates of fovin solid waste disposal on land in the Wasta@ec
The combined uncertainty as a percentage of tatabmal emissions in 2010 for this source is 4.3%.
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Table 2.20: Tier 1 Uncertainty Calculations and Reprting

Combined
uncertainty
as % of total
Year t  Activity Emission national
emissions data factor Combined emissions in
IPCC Source Category 2010 uncertainty  uncertainty = Uncertainty = year 2010
Gg CQO
equivale
nt % % % %
) CO2 251 5 5 7.1 2.23
1.A.1Energy Industries Fuet
Combustion CH4 0.27 55 50 74.3 0.02
N20 0.66 55 100 114.1 0.09
CO2 6.90 10 5 11.2 0.10
1.A. 2 Manufacturing Fuel CombustioncH4 0.00 10 50 51.0 0.00
N20 0.02 10 100 100.5 0.00
CO2 200.76 10 5 11.2 2.82
1.A.3 Transport fuel combustion CH4 0.90 10 50 51.0 0.06
N20 0.53 10 100 100.5 0.07
CO2 30.46 10 5 11.2 0.43
1.A.4 Other Sectors Fuel Combustion cH4 1.31 55 50 74.3 0.12
N20 0.32 55 100 114.1 0.05
2.F Consumption of Halocarbons HFC 37 50 0 50.0 2.32
3.C N20 Emissions from Product Use N20 2 20 0 20.0 0.05
4.A Enteric Fermentation CH4 7 10 30 31.6 0.27
4.B Manure Management CH4 4 10 20 22.4 0.11
N20 4 10 50 51.0 0.26
4.D Agricultural Soils N20 21 10 50 51.0 1.36
5.A.1 Forest Land Remaining Foregst
Land CO2 54 104 30 108.4 7.40
5.A.2 Land Converted to Forest Land| CcH4 44 67 30 73.1 4.00
5.A.1 Cropland Remaining Cropland | N20 38 67 30 73.1 3.47
5.D.1 Cropland Remaining Cropland | cO2 0 104 30 108.4 0.00
5.A.1 Settlements  Remaining
Settlements CO2 1 67 30 73.1 0.06
5.E.2 Land Converted to Other Land | cO2 14 29 30 41.8 0.71
6.A Solid Waste Disposal on Land CH4 68 5 50 50.2 4.31
6.B.2 Domestic and Commercial
Wastewater CH4 6 25 39 46.3 0.36
6.B.2 Domestic and Commercial
Wastewater N20 4 25 39 46.3 0.22
TOTAL |796.9

Note: Highlighted values indicate sources of emissimngemovals that contribute more than 2% to thelwiosd uncertainty
of total national emissions.
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2.6 INVENTORY GAPS, NEEDS AND RECOMMENDATIONS
A number of gaps, needs and constraints were faahiiluring the preparation of the Third National
Communication (TNC) inventory. The sub-sectiondoWwe summarize specific gaps, needs and
recommendations associated with activity data ctitla, uncertainty in emission estimates, capacity

building and development of an integrated and sueidée greenhouse gas inventory system.

2.6.1 Activity Data Collection

Key data gaps that were identified in regards tovig data are outlined in table 2.22 below and ar
organized by IPCC Sector. Specific recommendatoeslso provided that could be followed to adslres
the data gaps.

Table 2.22: Key Inventory Activity Data Gaps and Reommendations

IPCC Sector Key Activity Data Gap Identified Recommendation for Addressing Data Gap

Energy

National energy balances, including impo
exports, consumption and international bun
data for major economic sectors (e,
residential, commercial, transportation etc)
not consistently available.

rid/hile the Latin American Energy Organizati
kK€OLADE) recently compiled an energy balance foms:
gLucia for 2010, 2011 and 2012, the overall proeessid

atenefit if the MSDEST prepared energy balan
annually using sales data from fuel distributorsval as
import data. This would allow the ministry to peee
consistent and comparable energy balances anrhatly
could also be used for planning and policy develepm

Estimates of woodfuel and charca
consumption have very high uncertainty 3
recent consumer and producer surveys
different by several orders of magnitude.

al comprehensive nation-wide bottom-up survey
noroducers and a top-down survey of consumers sh
dre conducted to reduce the level of uncertainty@ated
with the production and demand for woodfuel 3
charcoal.

Industrial
Processes

Information on the HFCs imported annually
bulk and in products is not complete and h3
high degree of uncertainty. Bulk imports

HFCs are tracked by MSDEST based

surveys of importers; however, the reliability
data on imports of products containing HF
(e.g., refrigerators, air conditioners) is low
there is no information gathered that identif
whether a product contains HFC and the t
and amount of HFC.

iMdditional training and support should be provided
iscastoms agents so that there is a reliable trac§istem
ofor HFCs. The primary route of entry for HFCs
ainrough products and surveys should be conducte
ofeliably estimate the number of HFC containing matd
Csnported and the charge and type of HFCs in asteat
aair conditioning, refrigeration and aerosol product
es

ype

Solvent and
Product Use

Information on solvents and paints imported national survey to characterize solvent and pcodee

was obtained from customs and exci
however, there is limited knowledge in rega
to the solvent content of these products.

addition information on other produc
containing solvents including househg
products (not including paints) is limited.

s@ Saint Lucia would be very useful to improve t
dsverall quality of the data. However, it is recagpd that
for the greenhouse gas inventory as a whole tHiisely
tsa low priority.

Id

Agriculture

Data on the fraction of different livesk that
are managed under different animal wa
management systems is lacking and default
was used.

The Ministry of Agriculture should undertake
stessessment to accurately determine the fractio
datifferent livestock that are managed under diffen
animal waste management systems.

bn
Li

ces

of
ould

nd

is
d to

an
of

The amount of Nitrogen applied throu
fertilizers was estimated on available data fr
distributors. The data is of low quality a

yiThe Ministry of Agriculture should conduct a detail
psurvey to develop an inventory for the differemtifizers
ndold to farmers in Saint Lucia, and prepare estésaf

provides only an average estimate betw

edime overall nitrogen content.
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Key Activity Data Gap Identified

2000 and 2009. In addition, the estima
nitrogen does not include some products suc
bio-stimulants, foliar fertilizers and so
pesticides.

Recommendation for Addressing Data Gap
ed

as
e

LULUCF

Changes in land-use were estimated usingd-

Mhe Forestry Department should develop a natiara

use classifications for the year 2000 and 2Q008assification system aligned with IPCC Guidancat t

I(I
These classifications are not perfectly aligne

at least one category is not included for b
years. Imperfect alignment of the land-(
classifications results in greater uncertainty
emission estimates.

ases consistent and directly comparable clasdifiegin
othe future.

se

ilContinued research and effort is required to lihk

stocks and changes in carbon pools.

>0

land-use changes indicated in this report to biemas

Biomass stocks in forest reserves wi
estimated from a recent forest invento
However, IPCC defaults are used for other Ia
use classifications.

ofEhe Forestry Department could work to imprd
estimates of the biomass stocks related to diffdearul-

ndse classifications to improve the quality of thél lUCF
inventory.

ve

Estimates of wood removal from forests f
woodfuel and charcoal have high uncertai
(see Energy Sector above).

owWork on estimates of woodfuel removal and charg
niyroduction identified for the energy sector woutdajly

estimates of the LULUCF sector.

oal

enhance the robustness of the removal and emission

Waste

The total degrade-able organic content
domestic wastewater is based on an IP
default coefficient that has a high degree
uncertainty.

Die Water Resources Management Authority cd
(Qtentially conduct tests to determine the aver
afegrade-able organic content of wastewater reltaie
different wastewater treatment systems.

uld
age
d

2.6.2 Uncertainty in Emission Estimates

The uncertainty analysis presented in Section §estg that efforts to reduce the overall unceraoht
Saint Lucia’s greenhouse gas inventory could baded on a small number of emission sources. A tota
of seven source categories contributed to a cordhineertainty that is above 2% as a percentagaaif t
national emissions in 2010. The following recomneions are made to reduce uncertainties associated

with these seven source categories.

contribution of uncertainty to the total nationatissions.

Table 2.23: Recommendations for Reducing Overall UWsertainty in National Inventory

Source casgor Table 2.23 appear in the order of greatest

Source Overall Key uncertainty Recommendation for Reducing Uncertainty
Category Uncertainty  parameter
Forest Land| 7.4% Overall understanding ofimprove and provide consistent representation oésfo
Remaining carbon stocks and flowslands. Conduct monitoring through the examinatidn
Forest Land in forests over time regular and consistent geo-spatial data to impifove
estimates of forest land-use changes. Link lamdtus
changes from the available GIS data to above ground
biomass stocks, biomass growth and biomass remqg
Conduct surveys of biomass removal (see Table R.18
energy above).
Solid Waste| 4.3% Emission Factors baseédountry specific model values for the (a) fractarDOC
Disposal on Land on Tier 2 method dissimilated, (b) Degradable Organic Carbon, (&ckon
(regional IPCC default of Methane in landfill gas and (d) Oxidation Factould
values for many key be determined through measurement or other projecti
parameters) models.
Land Converted 4.3% Overall understanding ¢fConduct monitoring through the examination of regyl
to Forest Land carbon stocks and flowsand consistent geo-spatial data to improve estsnafe
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Overall

Key

uncertainty

Recommendation for Reducing Uncertainty

Category

Uncertainty

parameter
related
changes

to land-us

> forest land-use changes. Link land-use changes the
available GIS data to above ground biomass stg
biomass growth and biomass removals.

cks,

Carbon 3.5% Overall understanding ofimprove and provide consistent representation| of
emissions from carbon stocks and land-croplands. Link cropland land-uses to above ground
Cropland use changes for biomass stocks, biomass growth and biomass removalls
remaining as Croplands
Cropland
Transport  fuel| 2.8% Uncertainty related tp National energy balances should be developed #ynpa
combustion both activity data and that look at both import data and sales data froed ff
emission factors is low suppliers to determine the point of sale of differg
(~11%) their overall transport fuels, so that consumption is accurately
combined contribution i$ estimated.
important.

Consumption of

2.3%

Activity data for both

Tier 2 method could be employed that considerkaga

combined contribution is
important.

5 fuel consumed annually; (c) Test results that deitee
the carbon content of the fuel (grams of carbon/Kl))

Halocarbons bulk imports and imports$ rates of HFCs from products; however, uncertaimtyld
of HFC'’s within | be reduced more cost effectively by improving eates
products. of how much HFC and what species of HFC are implofte
in bulk and through products. Additional trainimgd
support could be provided to customs agents scifieag
is a reliable tracking system for HFCs. Surveysusthalso
be conducted to reliably estimate the number of HFC
containing products imported and the charge and iy
HFCs in associated air conditioning, refrigeratiand
aerosol products.
Energy 2.2% Uncertainty related tp Annual reporting of the following parameters py
industries  fuel both activity data and LUCELEC could reduce the level of uncertainty |of
combustion emission factors is low estimates:
(~7%) their overall (a) Amount of imported fuel annually; (b) Amount pf

Test results that determine the sulfur contenhefuel.

2.6.3 Capacity Building

Capacity building is required at both institutioaald personnel levels. Multi-sectoral represeoiati.e.,
Energy, Industrial Processes, Solvent and Prodset Algriculture, LULUCF and Waste) is critical stnc
expertise is typically embedded within institutiaghat follow similar sectoral divisions.

Different government departments and organizatiotegral to information gathering for the different

sectors (e.g., MSDEST, Ministry of Agriculture, abdpartment of Forestry) need increased capacity to
continue supporting the future development of GiH@ntories. One suggested approach is to provide
training for stakeholders with specific expertisel anandate required to complete inventories. $ecto
leads from each of the six major sink/source categaould be identified for the training that waul
include familiarizing them with inventory methodgles and tools, engaging them in the data collectio
process and providing them with hands-on experiemitie inventory data, methods and tools. The
ultimate objective of the training should be sutéttappointed government staff can complete aketsp

of inventory work with limited outside consultancy.
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2.6.4 Sustainable Greenhouse Gas Inventory Systems

Developing a sustainable GHG Inventory system ghbala key objective for Saint Lucia to address the
challenge of more frequent and demanding repoxiingventories to the United Nations Framework
Convention on Climate Change (UNFCCC). Frequettuieate, consistent, complete and transparent
reporting for Saint Lucia is crucial for not onlyeeting international obligations but for the assess

of Nationally Appropriate Mitigation Actions (NAMAsnd for projecting global progress towards taget
to stop dangerous climate change warming.

In the context of more frequent reporting of naéibGHG inventories by non-Annex | Parties, it is
imperative that the preparation process shift fleoroject-based approach to a more internalized and
institutionalized approach (UNFCCC, 2012his shift would support the timely delivery okthrequired
information and more efficient use of availableowgses by Parties. Experience in Saint Lucia has
demonstrated that because the development of grasalyas inventories has been conducted on an ad-
hoc basis with the use of consultants there has &8émemory loss” between the preparation of th€,IN
SNC and TNC, and insufficient capacity developethimiinternal structures.
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CHAPTER 3. MEASURES TO MITIGATE CLIMATE CHANGE

3.1 OVERVIEW

Climate change and its impact on development aeriaus concern for the Government of Saint Lucia.
Saint Lucia has undertaken a detailed mitigati@e@ssment to determine mitigation efforts that a@pnpe
the country to take key actions to respond to tialenges posed. The aim of the mitigation assessm
is to not only enable Saint Lucia to contribute @aogs global efforts to reduce greenhouse gas emissi
but also to address development goals, reduceotingny’s vulnerability to climate risk and allow iSa
Lucia to prosper under a changing climate.

This chapter presents Saint Lucia’s mitigation eabn analysis, describing the mitigation options
undertaken in the seven IPCC and UNFCCC mitigaieators, namely energy demand, electricity
generation, agriculture, industrial processes,las® land-use change and forestry (LULUCF) andevas
The assessment is a bottom-up assessment of maitigapportunities that have been proposed and
selected based on consultations with governmentistrigs and a broad range of public and private
stakeholders in Saint Lucia. Many of the mitigataptions presented are already in the initial esaaf
planning and preparation, but still need a condepi®gram to finance and implement, to achieve the
emission reduction potentials. The mitigation assent provides the evidence base for prioritithege
actions and finding the financing for implementatiorhe mitigation chapter is organized as follows:

» Section 3.2: Key National Policies and Initiatives

» Section 3.3: Methodology for the Mitigation Assegsiin

» Section 3.4: Emission Baseline Projection

* Section 3.5: Mitigation Scenario

» Section 3.6: Summary of Impact of ImplementatioMitigation Actions

3.2 KEY NATIONAL POLICIES AND INITIATIVES

Climate change is a cross-cutting global challethgé requires broad political support and planring
effectively address the risks of climate changeraadimize opportunities that it presents. Givenitied
resources Saint Lucia needs to base mitigatiomad¢t address climate change within the context of
sustainable development so that it may not onltrdmrte to the problem of climate change but also
prosper and achieve national economic developnuaisghat it has identified.

Saint Lucia has done much to address the issuarate change. Policies, plans, strategies anidiivies
to address and mainstream climate change meagsereteatified in Table 3.1.

3.3 METHODOLOGY FOR THE MITIGATION ASSESSMENT

Within the framework of Saint Lucia’s national airastances and the country’s sustainable development
objectives, the mitigation assessment presentesvisldesigned to formulate and prioritize progragsm
containing measures to mitigate climate change @lt/er sustainable development benefits. The
prioritization of mitigation options therefore catars social, economic and environmental outcorses a
well as the ability to reduce GHGs. Alignment witlational development priorities is also a key
prioritization criterion. The prioritized actionsgsented below, if successfully implemented, caretiore

help Saint Lucia to transition to a low carbon fetwhile delivering on national development priest
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Table 3.1: Key national policies, legislation and&ions that address climate change

Key National Policies, Legislation and Actions

« Adopted National Energy Policy 2010

* 35% Renewable Energy Target

* Introduced incentives for renewable energy

e Prepared draft of Revised Electricity Supply Act

- Draft of National Utility Regulatory Commission Bilestablishes an independgnt
regulatory commission to oversee electricity pradiun)

« Draft Revised Building Code (includes energy efficy measures)

« National Energy Efficiency Labelling Standards @@onditioning units,
incandescent lamps and tubular and compact fluent$amps)

« National Energy Policy

» Developing draft geothermal development Bill

* Introduced a new levy to control importation of dsehicles

Energy Demand
Electricity Generation

Transportation « Exemptions of excise tax and duty for importeréuel efficient vehicles
Agriculture / Fisheries * National Fisheries Plan 2013

e Secretariat of the National Water & Sewerage Corsimis to regulate water
Waste operators activated in 2012

« NURC

e Conducted a comprehensive forest inventory in 2009
Land-Use, Land-Use « Development of lyanola natural resource managermlamt for north-east part qf
Change and Forestry Saint Lucia

« Draft National Land Policy 2014

*  Approved hydrochloroflurocarbon (HCFCs) Phase Oankbement Plan

» Caode of practice for Refrigerant and Air Conditiondeveloped in draft form
« Established a multi-sectoral National Climate Clea@gmmittee

* Adopted a National Climate Change Adaptation Pcdingl Plan

General * Adopted a National Coastal Zone Management Policy

e Adopted a National Environmental Policy (NEP)

« Adopted a National Environment Management Stra{®dgMS)

Industrial Processes

The assessment of prioritized mitigation actiorto¥es a Nationally Appropriate Mitigations Actions
(NAMAS) prioritization framework developed by thetérnational Institute for Sustainable Development
(1ISD) for implementing low carbon, climate resiltedevelopment. This framework helps to identiiga
develop information on priority mitigation actiorso that they are likely to be supported across
government, financed both at home and from abraabsaccessfully implemented. The steps of the
prioritization exercise are highlighted in Asseggentmitigation activities and policyf his step included
the collection and review of Saint Lucia’s existioljmate change policies, sectoral action plans and
strategies, and development priorities. The objeatf the review was to identify and extract infatmon

to inform the mitigation assessment and the chaofaritigation options for review and consideration
stakeholders in Saint Lucia. More than 70 polslyategy and planning documents were identified,
including national policies and drafts related toergy, land, water, forest, agriculture and the
environment, as well as internal planning and sgygpdocuments for the MSDEST.

1. Long-list of Mitigation Options. Current initiatives or planned, proposed and revemded
actions identified in the previous step were categd by UNFCCC mitigation sector and
examined to determine if they have the potentideta to emission reductions or enhance the
sequestration or removal of carbon from the atmesplisinks). The GHG abatement options
assessed included policies, programs or projeatsatie unlikely to be fully implemented or scale-
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up without additional financial support (i.e., ailahal GHG reductions from a baseline scenario).
A total of 44 potential mitigation actions were idiéed based on this review.

Figure 3.16 while the individual work elements described in greater detail below.

2. Assess current mitigation activities and policy. This step included the collection and review of
Saint Lucia’s existing climate change policies, tge action plans and strategies, and
development priorities. The objective of the reviess to identify and extract information to
inform the mitigation assessment and the choieeitfjation options for review and consideration
by stakeholders in Saint Lucia. More than 70 pgolstrategy and planning documents were
identified, including national policies and drafedated to energy, land, water, forest, agriculture
and the environment, as well as internal plannimd strategy documents for the MSDEST.

3. Long-list of Mitigation Options. Current initiatives or planned, proposed and meoended
actions identified in the previous step were categd by UNFCCC mitigation sector and
examined to determine if they have the potentide#a to emission reductions or enhance the
sequestration or removal of carbon from the atmesplisinks). The GHG abatement options
assessed included policies, programs or projeatsatie unlikely to be fully implemented or scale-
up without additional financial support (i.e., ailahal GHG reductions from a baseline scenario).
A total of 44 potential mitigation actions were idiéed based on this review.

Figure 3.16: 1ISD Low Carbon Development Methodoloy

1 2 3 4 5 6 7

Assess

- Develop
[+2] Deep Screen I! Reference Additional Quant Associated “I Financing [R)eep:creen iEi :’alu:lla'tiand
’ Repo inalization

"\ Selection Analysis NAMAs

Case impacts

v Identifyalist ¥ Determine v  Calculate v"  Assess the v Identify Develop Validate
of potential historical emission sustainable possible report of assumptions
actions for and reduction development channels or NAMA and analysis
further projected potential and and climate types of information with local
analysis from emissions abatement resilience co- climate forthe experts;
the short list costs benefits and finance that country revise
developed potential might be analysis
underthe negative needed to based on
NAMA Deep impacts of implement expert input
Screen or the the action the NAMA
government
list of NAMAS

4. Prioritize Short-list of Mitigation Actions. The long-list of mitigation actions were presenaad
assessed at a series of sector workshops withrstialezs. The final outcome of the workshops
was a prioritized bundles of mitigation actionsrathked so that the most viable options could be
identified for analysis in the TNC. The methodoldgr prioritization included the following
steps:

* Review of baseline sector emissions and list afioseuitigation actions;
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* Assessment of whether any important mitigationoastiwere missed in the development
of the long-list of actions;

* Group exercise to discuss and qualitatively rate filifferent mitigation assessment
criteria for each potential mitigation action (gowaent priority and existing action,
emission reduction potentials and costs, ease giementation and barriers, sustainable
development benefits and costs);

* Assign an overall rating to mitigation actions fa@omparability and identify
implementation issues; and,

* Review and validation of the developed ratings tloe mitigation actions in final
workshop with all stakeholders.

The prioritization process using the mitigationesssnent criteria is outlined in Figure 3.2.

The final result from the workshop and subsequept@val by the Government of Saint Lucia
was a list of priority actions, or bundles of antiorganized under the UNFCCC mitigation
sectors. This list then formed the basis of mataited analysis.

5. Develop detailed Abatement Potentials and Costs: This next step developed emission reduction
potentials using in-country data where possibléalso relied on data related to similar mitigation
measures implemented in comparable regions. Eoniseductions were all estimated relative to
a “no new measures” 2010 baseline emission projecti Costs are expressed as marginal
abatement costs. These type of costs signal vdtagty gains in terms of emission reductions
from climate investment and what it will cost (j.eost of mitigating one tonne of carbon dioxide
equivalent (CO2e) in comparison to other optio@apital, operating and program costs are all
included where information is available.

Figure 3.17: Workshop Prioritization Process for P¢ential Mitigation Actions

Government MEDIUM, HIGH

Priority / Existing
Action

LOW Emission MEDIUM, HIGH

Reduction
Potential

Low Ease of
Implementation /
LOW / Barriers
LONG-TERM

SCREENED Sustainable

ouT HIGH

Development
Benefits

6. Sustainable development benefit and climate resilience analysis. A sustainable development
benefit analysis was undertaken for each of therifided actions. Potential economic,
environmental and social co-benefits were idertifaaed qualitatively ranked.
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7. Validate work with sectoral expert groups. The final step was a Stakeholder validation woolsh
testing the assumptions, analysis and conclusiopst was received, and the report and analysis
updated to reflect the workshop input.

3.4 EMISSION BASELINE PROJECTION

An assessment of mitigation options requires thettet is a projection of expected baseline or “brssn
as usual” emissions into the future that accouwntgxisting government policies from which to calesi
the impact of new or scaled-up mitigation actioliss important that this projection reflects omyisting
policies, regulations and financial commitments doés not account for potential new policies ooact
for financing that is speculative in nature. Hostreason, targets and goals expressed by theri@oeat

of Saint Lucia are not considered as constitutirggliaselineynlessappropriate policies have been put
in place and funds committed to achieve them.

Saint Lucia’s GHG inventory produced for the TN@©vades historical emissions data between 2000 and
2010 for six major sectors that align with the 193@rgovernmental Panel on Climate Change (IPCC)
guidelines for conducting emission inventories.diletl methods and descriptions of the source eamssi
categories are provided in Saint Lucia’s Nation&lGsInventory Report (Stiebert Consulting, 2015).
These historical emissions were allocated acrognsgectors considered in the mitigation assessment

* Energy demand

» Electricity generation

* Transportation

* Industrial processes

» Agriculture

* Land Use, Land-Use Change and Forestry (LULUCF)
 Waste

Projections out to 2030 were developed for eaclviddal source category in the inventory. All m@jo
greenhouse gases that are reported under the UNRB@&CGcluded. Many different types of information
and assumptions are used to determine how actefiyed to specific sources of emissions will cleang
over time. The main drivers of emissions are relabeeconomic growth, changes in population, energy
supply and prices as well as the adoption of nehrtelogies and the impact of government policiet an
measures. While multiple baseline scenarios coale lbeen considered in the analysis, a singleibasel
was selected in order to have a single startingtgor the mitigation options analysis. Howevegrthis

a degree of uncertainty related to the driversnoissions that should be recognized and the final@se

of this chapter presents the impact of differetesaf economic growth to consider uncertainty.

The intent of this baseline is to capture exisfraicies and measures that are already in placg, (e.
energy efficiency measures, regulations) and tegimethe most realistic projection of the futureegi
what is known about planned private and public gtiwent. The baseline is developed using a simple
accounting type model and does not model indivia@icies and measures, but rather attempts to
extrapolate existing trends and consider changesé¢ogy end-uses, industrial production and actvit
that result in the generation of greenhouse gasseoms. Mitigation options then can be considered
against this baseline to understand how they redresnhouse gas emissions.

The following sections detail the methods and datd to project baseline emissions for Saint Laaia
to 2030 for each of the seven sectors. In sonmesaista was available for specific activities geaterated
emissions in the recent historical period sincel2@ie latest inventory year). This data was ubexttly
in the development of the emissions projection.stMwojections for different sources of emissiomave
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based on long-term economic growth projectionsSint Lucia. These projections were often adjusted
for technology deployment or expected trends ingyner service efficiency. Historical trends irtigity,
service demand or stock were also used for projestof some emission source categories.

Emissions are presented in gigagrams of carbonid#ogquivalent. A gigagram is equivalent to a
kilotonne or 1,000 tonnes. Carbon dioxide equiviaéxpresses the overall radiative forcing of défe
greenhouse gas emissions by a common metrictfieeradiative forcing of carbon dioxide) so that th
relative importance of emissions of greenhousegsiseh as C§) CHs and NO can be easily compared.

Final projections of the baseline emissions fosatitors with the exception of LULUCF out to 2036 a
illustrated in Figure 3.18. The baseline projetfiwesented in Table 3.2 is the baseline againstwhe
abatement potential of mitigation action are assksAll sectors including LULUCF are presented in
Table 3.4.

Figure 3.18: Emission Baseline Projection for Saintucia (GgCOze)
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Table 3.4: Emission Baseline Projection for Saint ucia (GgCQOze)
Baseline Emissions (GgCeg)

Sector

2000 2005 ‘ 2010 2015 2020
Electricity Generation 175 203 238 242 269 297 330
Transportation 158 177 203 216 222 232 242
Waste 70 75 78 80 84 88 92
Energy Demand 36 48 52 52 57 62 69
Industrial Processes 39 36 37 38 41 45 48
Agriculture 39 34 36 30 32 34 36
TOTAL (Without LULUCF) 518 572 643 658 705 758 816
LULUCF -123 -123 -123 -61 0 0 0
TOTAL 395 450 520 596 705 758 816

Note: Negative emissions from LULUCF are net realewr carbon sinks
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3.4.1 Energy Demand Sector

The Energy Demand sector includes all fuel combuasémission sources that are not related to the
electricity generation sector and the transportisse@ his includes fossil and biomass fuels consiiime
residential, commercial, industrial and agricultsextors. Note that for biomass fuels (fuelwood an
charcoal), CQ emissions are not accounted for in Energy Demanidstons since the non-renewable
fraction of these emissions are accounted foren ind-Use Change and Forestry (LULUCF) Sector.

Fuel consumption by major Energy demand sectdrglisated in
Table5.3 below.

While fuel consumption does not need to be allatateend-uses in order to generate an emissions
baseline, it is critical in the analysis of demaitk mitigation options that target specific endaus

Table 5.3: Sectoral Energy Consumption (Barrel OilEquivalent - BOE) in 2010 (Sources:! Latin
American Energy Organization (2014nergy Balances of Saint LuUci® LADE — CELAC. Paola Carrera.
Castries, Saint Lucia. August 22, 2014)

Activity / Sector Firewood LPG Gasoline Kerosene @ Diesel Charcoal
Manufacturing Industries and Construction 0 0 800 450 11,100 6
Commercial/lnstitutional 0 12,100 0 0 0 0
Residential 30,594 48,500 0 3,650 0 1,435
Agriculture / Forestry / Fishing 0 0 0 0 12,500 0

Historical information on the total consumptiondifferent energy consumers (residential, commercial
industrial and agriculture sub-sectors) is avaddldm national energy balances (Latin Americanrgye
Organization, 2014). However, there is little caaigensive information available around the end-uses
(i.e., where these fuels are ultimately consumedh sas for cooking, lighting and heating water). A
number of reports provide details on usage pattefi®useholds and ownership of appliances but this
data only indirectly indicates energy consumpti&@@ELP, 2013). The lack of end-use data is not a
challenge that is unique to Saint Lucia and regustdbstantial research and resources to obtain.

End-use allocation is based on data available fobimer countries and expert opinion provided in a
mitigation assessment workshop held in August, 20&8ble 3.6 summarizes the allocation of different
fuels to both consumers and specific end-uses.
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Table 3.6: Estimate of End-Use Consumption by Fuelnd Consumer (%)

g
-5 > I
Total Fuel Share by 85 © @
Consumer Consumer 2= é =
g9 g S
Ooa n o
Residential 71.6% 100%
Kerosene :
Industrial 28.4% 100%
i Industry 3.7% 100%
Diesel -
Agriculture 3.3% 100%
Waste Oil | Industry 100% 100%
PG Residential 80% 25% 75%
Commercial 20% 5% 15%
Gasoline Industry 0.2% 100%
Residential 63.3% 100%
Wood -
Energy Industries 36.7% 100%
Residential 99.6% 100%
Charcoal
Industry 0.4% 100%

Future growth in end-use consumption was estimbhteskd on expected changes in stock (e.g., the
population of end-use appliances), demand andi&ifty of relevant end-uses, as summarized in. Table
3.7 Electric end-use appliances are consideredruhdedlectricity Generation sector (see Table B.11

Table 3.7: Projected Growth Rates in Energy Demané&nd-Uses (non-electric)

Annual Change in
Energy Consumptior

End-Use Change in Stock Change in Demand RS :
Autonomous  Energy
Efficiency
Improvement)
Residential Water heating Based on household grg@vB9o annualll0%
Lighting Fuels rate projections (2.0%tassumption that follovjoos
i declining to 1.7%) historic trends) 0%
Cooking (GOSL, 2013)
Commercial Water heating 0% 0%
Cooking 0%

Based on projected long-ter 0%

Agriculture Mobile / IME GDP. Growth rate -0.7%
Stationary (1.8% rising to 2.2% in 2030

Industry Process Heat (IMF, 2015) 0% -0.5%

Energy Industries Charcoal ' -2.0% (based d¢-0.5%
Production historical trend)
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Table 3.8: Projected Energy Fuel Consumption (TJ)

Sector Fuel Type 2010 2015 2020 | 2025 2030

LPG 18,965 19,338 21,678 23,915 26,707
. . Kerosene 1,620 1,237 1,387 1,530 1,708

Residential

Fuelwood 1,111 1,037 1,012 972 951

Charcoal 48 959 936 899 879
Commercial LPG 74 75 83 92 103

Gasoline 3 3 4 4 4

Kerosene 9 7 7 8 9
Industry

Diesel 170 172 185 201 219

Waste Oil 13 12 13 14 15
Energy Industries Fuelwood 75 64 62 61 60
Agriculture Diesel 152 154 164 177 190

Table 3.7: Emission Factors by Fuel and Sector (kgO2e/TJ) Sources: (IPCC, 1996) and (IPCC, 2006)

Fuels Sector kgCO2e/TJ
Kerosene Commercial, Residential 71,544
Diesel Industry, Agriculture 73,617
LPG Commercial, Residential 62,942
Waste Oil Industry 72,700
Fuelwood Residential 7,540
Fuelwood Energy Industries 1,870
Charcoal Residential 4,510

Figure 3.19: Emission Baseline Projection for EnergDemand Sectors (GgCO2e)

[ Energy Industries

Commercial

Agriculture

GHG Emissions GgCO2e
N
o
[

Industrial

M Residential

2000 2005 2010 2015 2020 2025 2030
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3.4.2 Electricity Generation

The electricity generation sector includes GHG emissions from the combustion of fossil fuels during
the production of electricity. Currently almost all grid connected electricity production is from
diesel generation. There is a very small amount of generation from connected solar photovoltaic
but is under 300 kW in comparison to nearly 88,400 kW of diesel generation installed.

Table 3.10 identifies the total consumption of diesel for the electricity sector based on data available
from Saint Lucia Electricity Services Ltd. (LUCELEC, 2014).

Table 3.10: Fuel Consumption of Diesel for Electrity Generation (TJ)

Fuel Type 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Diesel

Historical information on the total electricity ceumption by different end-uses in Saint Lucia (wate
heating, space cooling, lighting, refrigerationygibad, industrial processes, street lighting)asreadily
available. However, information is readily avaikabbdn the consumption of electricity by different
electricity consumers - residential, commercialyiem, industrial sectors (LUCELEC, 2014).

End-use allocation is based on estimates from thitetd States and the Caribbean and adjusted based o
expert review in workshops held for the Mitigatidesessment in Saint Lucia (August-Bugust 9"
2015). Although these estimates are subject toiderable uncertainty, they represent the best aiviail
information. Table 3.11 summarizes the allocatibalectricity consumption to different consumerslan
end-uses.

Table 3.11: Estimate of Electricity Consumption byConsumer and End-Use in 2012 (%)
Total

Electricity g ke (o)
Share by o2 @ g 5
Sector © S S o
. = n 3

Residential 33.5% 3.0% 14.0% | 18.0%| 18.0% 38%.0  6.0%

Commercial 36.4% 4.0% 45.0% | 21.0% | 12.0% | 15.0% | 3.0%

Hotel 22.1% 8.0% | 40.0% | 17.0% | 14.0%| 21.0% 3.0%

Industry 5.3% 100%

Street Lighting 3.3% 100%

Future growth in end-use consumption was estimadsdd on expected changes in stock (e.g. number of
appliances or fixtures), demand and efficiency, Bnsummarized in Table 3.11. Annual autonomous
energy efficiency improvements for appliances aadous end-uses are based on global estimates from
a number of different countries.
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End-Use

Annual Change ir
Energy Consumptior
(Inverse i<

Change in Demand Energ)

Change in Stock

Autonomous
Efficiency
Improvement)

Space Cooling | gased on household growth rate r0.5%
Water Heatin iecti 9 ini -0.8%
_ . vate g projections (2.0% declining t.5% annually (assumpti 0
Residential Lighting 1.7%) hat follows historic trends'l'O%
Refrigeration -0.4%
Plug-Load (GOSL, 2013) [0.3%
Space Cooling -0.5%
i Water Heating : -0.8%
Commercial Lighting Based on projected long-term IMF GDP Growth rate 1.0%
Hotel - - 1.8% risi 2.2%in 2 :
Refrigeration (1.8% rising to 6in 2030) -0.4%
Plug-Load (IMF, 2015) -0.3%
Industrial Industrial -0.4%
Processes
Based on population growth ra
i I 0, 0
Street Lighting Lighting ggcgg;:tlons (Bieho 1 Tt b0.5% annually -1.0%
(GOSL, 2013)

Emission Factors for diesel generation of elediriare based on IPCC defaults (IPCC, 1996). Emissio
are associated with carbon and non-carbon emissiogithane and nitrous oxides. Table 3. indicdites t

IPCC default emission factor used.

Table 3.13: Emission Factor for Diesel used in El&icity Generation (kg CO2e/TJ)

Fuels
Diesel

kgCO2e/TJ
73,617
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Total electricity generation emissions were 238 Gg€in 2014 and 330 GgCG® in 2030 (see Figure
3.20).

Figure 3.20: Emission Baseline Projection for Elecicity Generation (GgCO2ze)
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3.4.3 Transportation

The transportation sector includes carbon dioxmdethane and nitrous oxide greenhouse gas emissions
from the combustion of fossil fuels by transportiietes. Off-road tractor vehicles are handled ialgsis

of the energy demand sector above. Consumptiefeofricity by vehicles is currently negligible aisd

not considered in the baseline.

Table 3.14 identifies the total consumption of gp@ortation fuels based on data available from natio
energy balances (Latin American Energy Organiza®14). Note that all aviation fuels are conseder
international bunker fuel and are excluded fromtiaseline.

Table 3.14: Fuel Consumption in Transportation Sedr (TJ)

Fuel Type 2005 2006 | 2007 2008 | 2009 2010 2011 2012
Gasoline 1,909 | 1951 | 2039 [ 1999 | 1966 | 2026] 1,749 2,027
Diesel 3301 | 3546 | 3640 | 3758 | 3736 | 4550| 4565 552,

Historical information on the total fuel consumjptiof different vehicle types (passenger vehiclesght
vehicles, marine) is not readily available. Howe\kere is information available on the total numdie
road vehicles from the Ministry of Transport (GoI015). Information on average fuel efficiency and
total fuel consumption by vehicle type was estirddtased on available data (King-Joseph, A., 2040) a
expert review.
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Table 3. summarizes the end-use allocation.
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Table 3. 15: Estimate of Fuel Consumption by Fuelrad Transport End-Use (%)

S S S q')
() () () i
Transport Sub- O Al 2 2 o
Share by @ Q Q =
Sector 9 9 a o
Sector @ 2 =2 o
oo o o =
i Road Passenger | 85.9% 53.1% | 22.3% | 24.1% | 0.5%
Gasoline -
Road Freight 14.1% 100%
Road Passenger 31.3% 53.5% 22.3% 24.2%
. Road Freight 60.1% 100%
Diesel
Other 0.7% 100%
Marine 1.1% 100%

Future growth in end-use consumption was estimbéseéd on expected changes in stock (e.g., number
of vehicles), demand and efficiency, and are surnpedin Table 3.16.

Table 3.16: Projected Growth Rates in Transport EndUses (%)
Annual Change in

End-Use Change in Stock of Change in DemancConsumption (Inverse

Vehicles (e.g., kmtravelled)  Autonomous Energy Efficiency
Improvement)

Road Passenger Vehicles Based on projected -1.75%

Road Freight Vehicles | long-term IMF GDP -1.25%
Growth rate 0.25%

Marine (1.8% rising to 2.2% i -0.75%
2030)

Emission Factors for transport fuel consumption lased on IPCC defaults from the revised 1996
Guidelines. Emissions are associated with carbdman-carbon emissions, methane and nitrous oxides.
Table 3.17 summarizes the IPCC default emissiaoifathat are used.

Table 3.17: Transport Emissions Factors by Fuel (kg€ O2e/TJ)

Fuels kgCO2e/TJ
Diesel 73,617
Gasoline 69,213

Total transport emissions were 238 Gg€@ 2012 and 330 GgCe®in 2030. Figure 3.21 shows the
baseline greenhouse gas emission projections hgleshype between 2000 and 2030.
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Figure 3.21: Emission Baseline Projection for Trangortation Vehicle Types (GgCQe)
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3.4.4 Industrial Processes Sector

The Industrial Process Sector includes anthropagemissions from industry production processes that
are not a result of fuel combustion. Combustiorissians are reported in the Energy Demand and
Electricity Generation Sectors. In the case ohSaicia there is no production of cement, limejasash

or metal production that typically lead to sign#it industrial process emissions. The only direct
greenhouse gas emissions are related to hydrofithons (HFCs) imported into Saint Lucia through

products and bulk imports.

Saint Lucia does not manufacture HFCs; howeversgomns of HFCs can arise from the release of HFC
gases imported in bulk that are used to rechafggeeation and air conditioning products, as vesithe
stock of HFCs imported within refrigeration and egnditioning, aerosols and other products. Total
estimated HFC imports between 2000 and 2010 bydypeeported in Table 3.18

Table 3.18: HFC Imports in kg (2000 - 2018p4rces: 1. MSDEST (2011). ODS Consumption 2010eSuReport.
National Ozone Unit; 2. Central Statistics Offi@014). Flow Statistics by Commodity Import of air conditioners and
refrigerators. HS Codes 841510000 to 84189900 éh€bides 87031000 to 87039000, 84151000 and 8418Be@dded in

a spreadsheet 20-Nov-2014. Average vehicle cHzaged on IPCC/TEAP Special Rep&@afeguarding the Ozone Layer and
the Global Climate SysterRefrigeration Chapter 4. Mobile Air Conditioni@hapter 9 and Residential and Commercial Air
Conditioning Chapter 5. Cambridge University Press)

HFC Type 2000 2001 2002 2003 ‘2004 2005 2006 2007 2008 2009 2010
HFC 134A | 20,173| 11,191 22,006 38,356 9,2p9 17,35/,50r| 17,509 11,589 11,292 16,301

HFC 404A | 2,736 2,767 2,782 2,798 2,813 2,828 2,843,858 | 2,874 | 3,266| 3,285
HFC 410a 2,310 2,337 2,350 2,362 2,375 2,388 240414 | 2,427 | 2,835 2,835
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Projections of HFC emissions are based on assunsptegarding the growth in stock of appliances and
vehicles that have air conditioning units chargathwlFCs as well as the share of climate friendly
alternatives to conventional HFCs.

Table 3.19: Projected Growth Rates in Transport EndUses (%)
Change in chargt
(e.g., grams ¢
HFCs)

Based on projected
long-term IMF

HFC Charged GDP Growth rate , o i
Appliances an 0.0% Growing from 8% in 2014

Vehicles (1.8% rising to 38% in 2030
2.2% in 2030)

(IMF, 2015)

Change in Stock of Supply of Climate Friendly

Alternatives to HFCs

Vehicles

Total industrial process emissions are projectetstofrom 34 GgCee in 2012 to 48 GgC# in 2030.
Figure 3.22 provides an illustration of HFC emissi®etween 2000 and 2030.

Figure 3.22: Industrial Process Emission Projectios from HFC Consumption (GgCO2e)
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3.4.5 Agriculture

Agricultural activities contribute to greenhouse ganissions in Saint Lucia through a variety offedlént
processes. CHand NO are the only significant greenhouse gases enbitebe Agriculture Sector. CH
emissions arise from enteric fermentation and m@amaanagement associated with livestockON
emissions arise primarily from synthetic and ndtfesilizers (i.e., manure, crop residues) applied
cultivated soils and are based on IPCC assumptegeading atmospheric deposition and leaching from
soils.

The agriculture sector is examined separately fituerForestry and Other Land-Use Sector. All carbo
releases and sinks that are a result of a landstsiown from one type to another are included irfdhestry
sector. The agricultural sector does not includergy emissions from fuel combustion (e.g., water
pumping, tractors), which are included in the egelfgmand sector.

Livestock is the major driver of agricultural emdsss. Livestock populations were provided by the
Ministry of Agriculture (Veterinary and Livestocke&ices Division, 2015) and are presented in Table
3.20.

Table 3.20: Historic Livestock Populations (head olivestock) (2000-2010)

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Cattle 5,026 5,127 5,345 3,164 2,864 4,856 3542 2,964 62,45 1,954
Swine 10,876 | 11,122 | 11,786, 12,924 11,213 12,698,648 | 10,438 | 9,226 9,204
Sheep 8,404 8,070 7,736 6,753 5,771 4,788 4,142 | 3,456 2,674 2,142
Goats® 8,929 8,873 8,816 8,063 7,311 6,558 5,144 | 3,684 3,947 4,348
Poultry 212,659 | 301,017 243,107 516,338 546,659 361,32860,710 | 567,852 | 825,031 569,987

Sources ! Veterinary and Livestock Services Division Qudgtemd Yearly Reports. Communication
by email on 5-Dec-2014 and 14, Jan 2015 from MSDES3xcel spreadsheet.

2 For the year 2000 the population of sheep andsgwate based on year 2000 inventory and for
the year 2000 on the 2007 Agriculture Census. Watlinearly interpolated between 2000 and
2007 and 2007 and 2010.

Assumptions regarding the change in agriculturéiViédg data that impacts emissions is summarized in
Table 3.21.

Table 3.21: Projected Growth in Agricultural Outputs (%)

Agriculture Output

Change in Stock and Demand

Change in Related Emission Intensity ¢

Synthetic Fertilizer

Crop Production

Based on projected long-term IMF G[J
Growth rate

Efficiency

HD.5% in emission intensity due to impro
application and delivery

(1.8% rising to 2.2% in 2030)

0% (No change)

All Livestock

Adjusted projected long-term IMF GDP% (No change)

growth rate to account for slower histo
growth in this sector (0.8% rising to 1.2

ic
Do

in 2030)

Total agriculture emissions are projected to nisenff30 GgCO2e in 2014 to 36 GgCO2e in 2030. Figure
3.23 illustrates the emission projections of majgnculture sources between 2000 and 2030.
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Figure 3.23: Agricultural Emission Projections by Major Source (GgCQe)
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Land-Use, Land-Use Change and Forestry

The LULUCF Sector includes estimates of emissiomsr@movals of greenhouse gases associated with
increases or decreases of carbon in living bioraadand-use changes occur over time, for example, i
the conversion of a forest area to cropland, omndstablishing new forest lands through reforestabi
afforestation.

Saint Lucia’s forest cover has increased since 2@0ihe proportion of cropland under the clasdifica

of densely vegetated farming croplands has incceagmificantly over the last fifteen to twenty yea

In addition, the total area of forest reserve iasezl by 18% from the year 2000 to 9,415 ha in 200&
national GHG inventory estimated that Saint LuclddH.UCF Sector was a net sink (net gain in carbon
pools) between 2000 and 2009. The average ann@alré@noval over this time period was 123
Gigagrams (Gg) per year.

summarizes the change in carbon stocks relatedtestFLand (FL), Cropland (CL), Grassland (GL),
Wetlands WL), Settlements (SL) and Other Lands (QUpre details on these estimates are provided in
the National GHG Inventory Report (Stiebert Coriaglt2015).

The findings are consistent with the observed @®edn forest cover on croplands over the timeoperi
Projections into the future for land-use change fanelstry are very difficult to make. While themds
towards reforestation of croplands and an increaseea under forest reserve may continue to iiserea
in the future, forests still face many threats uidehg; degradation from illegal harvesting, storverms
and urban development. Without additional protectt can be expected that forests may not continue
be a major net sink over the next 15 years. Tiselbee projection takes the view that by 2020 Saint
Lucia’s forests will no longer be a net sink andttdmissions and sinks will remain in balance @#aB0.
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Table 3.22: Total LULUCF CO2 Emissions (Gg)
Land-Use Category? Carbon Pool Sector in IPCC

Initial Land Use ?uidelines Annual Change in Carbon Stocks CQ (Gg)
Land Use  during 2000 — 2009
Reporting Year
Living Biomass | 5A -54.39
FL FL :
Soil 5D 0
CL FL Living Biomass | 5A -29.19
GL FL Living Biomass | 5A -14.41
Sub-Total For Forest Land -98.00
Living Biomass | 5A -37.78
CL CL .
Soil 5D +0.005
Sub-Total For Cropland -37.78
Living Biomass | 5A 0
GL GL .
Soil 5A 0
Sub-Total For Grassland 0
Living Biomass 5A 0
WL WL .
Soil 5A 0
Sub-Total For Wetlands 0
Living Biomass | 5A -0.66
SL SL ,
Soil 5A 0
CL SL Living Biomass | 5A 0
Sub-Total For Settlements -0.66
Living Biomass 5A 0
oL oL .
Soil 5A 0
FL oL Living Biomass 5B 7.91
CL oL Living Biomass 5E 5.67
GL oL Living Biomass 5B 0
Sub-Total For Other Land 13.58
TOTAL -122.9

Notes: ! Headings from the IPCC Guidelines Reporting Irgtams p.1.14-1.16: 5A - Changes in Forest and Otfi@ody
Biomass Stocks; 5B - Forest and Grassland Convers{o - Abandonment of Managed Lands; 5D - Emissimd
Removals from Soils, and 5E - Other.
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Figure 3.24: LULUCF Projections by Major Sink (GgCO2e)
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3.4.6 Waste

There are two major waste-related sources of gmesghgases in Saint Lucia, solid waste dispodahtb
and wastewater treatment. Solid domestic or mpalavaste received at solid waste disposal sites in
Saint Lucia is summarized in Table 3.23.

Table 3.23: Waste Disposal in Saint Lucia at Degl@nd Vieux Fort Landfills (2004-2010) and Vieux

Fort (2000-2003) (tonnes receivedpources? Disposal between 2004 and 2012 provided by Saiotal.
Solid Waste Management Authority in an email comication November 3, 2014.
Disposal between 2000 and 2003 from SLSWMA (2003)uel report for the Period April 2002 to March 200

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
83,177| 73,664 67,085 71,501 73,012 81,617 78)0975284 84,230, 82,054 82,332 78,021 74,819

The fraction of domestic sewage treated by diffevaastewater treatment systems is shown in TaBke 3.
The calculation of methane emissions from Solid M/&ssposal Sites (SWDS) was completed using the
Tier 2 First Order Decay Model methodology from #@6 IPCC Guidelines The 2006 Waste Model
spreadsheet developed by the IPCC was employestitoate emissions between 2000 and 2010, but also
can be easily manipulated to estimate future eomnssbased on projections of total solid waste disdo
that are estimated to increase in step with pregepopulation growth (GoSL, 2013).
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Table 3.24: Wastewater Treatment Systems for DomastWastewater in Saint Lucia
Fraction of Total Sewage (%)

Wastewater Treatment Systems

1991 2001 2010
Sea discharge 5.0% 3.5% 3.6%
Septic system 27.3% 41.4% 51.7%
Latrine 44.6% 31.7% 19.0%
Other 11.5% 8.9% 6.2%
Beausejour Stabilisation Pond 7.2% 9.5% 12.0%
Hotel Aerobic treatment plants 4.6% 6.3% 8.8%

100% 100% 100%

Note: Fraction of wastewater produced by hotelstandsts based on average tourist population coetpto total population
(approximately 18% of total population in 2010).
Fraction of sewage to Beausejour estimated basadsammption of reception of 50% of total sewer @aster in Saint
Lucia and 50% of hotel sewage wastewater.

A summary of the projected growth rates in domestiad waste production and wastewater production
is provided in Table 3.25.

Table 3.25: Projected Growth Rates in Waste Activit and Emissions Data (%)

Change
Produced)

in Activity (i.e., Volume

Annual Change in Emission Intensity

Emission Intensity increases overtime
more waste is accumulated in landfill.
ral¥h30 emission intensity is 0.1% ab
population growth.

0% (no change)

CH* from Solid Waste Disposal | Based on population growth

projections (0.9% to 0.7% by 2030)

CH?* from Domestic Wastewater
N20 Emissions Related to Hum
Sewage

Total waste emissions are projected to increase #8 GgCQe in 2010 to 92 GgC# in 2030. Figure
3.25 illustrates the waste emission projectionsilayor source category.

|'gGoSL, 2013)
0% (no change)

123



Third National Communication on Climate ChangeSaint Lucia: May 2017

Figure 3.25: Waste Emission Projections by Major Sarce (GgCQOze)
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3.4.7 Uncertainty

There are significant sources of uncertainty ineli@ping emission projections. There are unceisnt
associated with estimating greenhouse gas emissianare summarized in the National Greenhouse Gas
Inventory Report 2010 (Stiebert Consulting, 201 ¢here are also uncertainties related to thadutu
drivers of emissions. The main drivers of emissiare related to economic activity and growth, gean

in population, energy supply and prices as wellh@sadoption of new technologies and the impact of
government policies and measures.

A detailed examination of different drivers cantet conducted for this emission baseline projection;
however, it is possible to consider different rasesconomic growth on emissions to estimate hdal to
emissions might look under different scenarioshigh economic growth scenario that considers annual
GDP growth 1% higher than the baseline (3.2% in02G8d a low economic growth scenario that
considers annual GDP growth 1% lower than the beesed considered (1.2% in 2030).
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Figure 3. 3.26 illustrate the impact of these soesaelative to the baseline.
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Figure 3.26: Saint Lucia Net Emissions Under thredifferent Scenarios (GgCQe)
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3.5 MITIGATION ASSESSMENT

3.5.1 Introduction

As described in detail in the methodology (Sec8@) the mitigation assessment identifies key rattan
actions that align with government priorities, po®/significant abatement potential and have nethti
low barriers to implementation. Most of the actioalso contribute substantially to sustainable
development.

Prioritized mitigation actions are organized instBection by five key sectors that align closelyhe
sectors identified in the baseline. The main défiee is that Agriculture and Land-Use, Land-Usar@je
and Forestry are combined into one sector anditegation options that target the Industrial Presws
sector is considered in the waste sector.

Note that it is difficult to separate the impaceafsting government actions with the prioritizedigation
actions presented here. In most cases the govatnofieSaint Lucia has undertaken considerable
preparation and introduced key legislation thatreaeessary to achieve the emission reduction patent

of the mitigation actions assessed. For examp&e38% renewable energy target has been set and key
legislation and plans introduced; however, vetjelitenewable energy has been installed and apigtova
tenders and capital financing for projects havebsa&n secured.

The prioritized mitigation actions are bundled ombined where there are obvious synergies to manage
and implement the action as a single programmtatah of 10 mitigation action programmes, two iclkea
of the key sectors, are identified and reviewetherelevant sub-sections below.

Each of the five subsequent sections (Section 3fFr@ugh 3.5.6) starts by defining the sources of
emissions and sinks that are considered undeettiersand identifies the relevant actions that Hzeen
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taken by the Government of Saint Lucia to date.loAg-list of potential mitigation actions are then
presented along with the ones that were prioritimed/orkshops with stakeholders. Finally detailed
summaries of the mitigation action programmes assented including information on the specific
interventions undertaken by the government, abatep&ential, sustainable development benefits and
costs.

The last section (Section 3.5.7) summarizes theanip all measures were fully implemented.

3.5.2 Energy Demand

Introduction

The energy demand sector includes the consumpfi@nergy for residential, commercial, tourism,
industry and agriculture sub-sectors. It incluttessconsumption of electricity, although it excladbe
production of electricity and its emissions whicte dandled in Section 5.3. It also excludes all
transportation demand which is handled in Sectidn ®£onsidering this definition and in the contekt
Saint Lucia, the energy demand sector primarilgtes to fossil fuel, biomass and electricity endsus
that include space heating, water heating, spagiéngg refrigeration, cooking, steam and heat gatien

for industrial processes.

The government has several important initiativésted to energy demand. The government currently
has a draft revised building code that specificidhgets building energy efficiency and the Saiatih
Bureau of Standards (SLBS) is working on labellatgndards for different appliances having recently
published labelling standards for air-Conditionungjts, incandescent lamps and tubular and compact
fluorescent lamps. The revised building code geexed to be enacted in 2016 and the Saint LudieaBu

of Standards is actively introducing labelling dferent appliances. Additional interventions egquired

to achieve significant emission reductions.

A review of government policies, plans, strateqaed targets identified a total of 8 mitigation aos
related to energy demand. These mitigation optiwerse reviewed in stakeholder workshops held in
August 2015 and are identified with their qualitatranking of five different criteria in Table 3.Zbhe

last column summarizes the overall ranking on geswial to 3 where 3 denotes the highest priotiitra
Mitigation options were found to primarily targather the building envelope (i.e., how building® ar
constructed to minimize energy use from buildingsarget appliances. Two bundled programmes were
proposed; energy efficient buildings and energicigiit appliances.
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Table 3.26: Energy Demand Mitigation Actions

Energy Efficient

Building Codes 2.5 3 2 2 2 242
Government | 5 3 2 2 2 2.33
Buildings

LED Lighting 3 2 2 2 2 2.17
Minimum

Efficiency 3 2 2 2 2 2.17
Standards

Solar Water 5 1 3 1 3 183
Heaters

Urban Planning| 2 2 1 3 1 1.83
ESCOs 2 2 1 1 1 1.40
Energy Audits 2 1 1 1 1 1.17

Energy Efficient Buildings

Summary: The Ministry of Physical Development is working@Revised Building Code that is intended
to increase the energy efficiency of commercial aesidential buildings. No specific targets for
improvements in energy efficiency have been estethaut a reduction in space cooling, ventilatiod an
lighting energy consumption are targeted. In thalysis below, the measure considers a target @f 15
reduction in space cooling and ventilation demamdniew construction from the baseline and a 10%
reduction in lighting demand. The Ministry of Saisable Development, Energy Science and Technology
has also launched a comprehensive program to sere@ergy efficiency in government buildings that
targets a 20% increase in efficiency by 2025.

Current Status: The Ministry of Physical Development finalized afiibuilding code in June 2015 that
amends building codes for commercial and instihalobuildings.Amendments targewall and roof
insulation, passive cooling, ventilation and natulighting requirements and recommendations.
Provisions in the revised building code that impawtrgy efficiency include:

» Light and Ventilation: (a) All efforts shall be made to provide natulighting and natural
ventilation to each space in the building in su¢tina that artificial lighting and/or ventilatios i
not necessary or reduced to a minimum. (c) In e of buildings provided with mechanical
ventilation systems, artificial cooling or air cotiohing then the envelope of the treated air space
shall be well sealed and be constructed as araailebto provide infiltration of warm resp. not
conditioned air. Fully air conditioned buildingsadibe considered to be tested with regard to the
air leakage rate of the building envelope.

* Windows: a) Windows shall be located in an external wall & such a position that light and
fresh air are not substantially excluded by adjacealls of the building or by the walls of
adjoining buildings. c) All Windows or glazed paotisvertical walls not oriented within 45 degrees
of True North shall be either (preferred) protectemin direct sun by an overhang, eave, or
permanently attached shading device or providiregtsplly selective low-E (low-emissivity) or
reflective coating on glazing or tinted glass. dindws in rooms provided with mechanical
ventilation systems, artificial cooling or air cotoning shall be well sealed, double glazed and
providing an U-factor not less than 0.5 Btu/h*ft2FR2.839 W/m2*K.
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REDIv is in the process of designing a programmtwease energy efficiency in government buildings b
20% by 2025. REDIv has entered into negotiatiortk fauilding owners and ESCOs but have not issued
RFPs for the work.

Proposed | nterventions and Timeframe

Four major interventions are proposed in orderffiecévely implement the Revised Building Code and
program to increase energy efficiency in governnimnldings. These interventions and the proposed
timeframes for implementation are summarized inl@8h

Table 3.27: Description of Interventions and timefame for Implementation of energy efficiency in buidiings

Proposed  Time-frame  for

Action Description of Intervention

Implementation
Draft of building code finalized.

Enact building code, Educate decision makers on benefits of n
support governance | strengthened code and enforcement.

Improved enforcement activity

Effectiveness of the building code in increasingrgy
Capacity training forn efficiency will be largely impacted by how well bagrs
building code understand new requirements and recommendat
Training should be provided.

616 — 2017

o %17 - 2018

For effective deployment of new more energy effitie
Enforcement of buildings enforcement officers will be required t3017_2030
building code evaluate new construction with respect to energy

efficiency and ensure that code is met.
Government will need to issue RFPs to ESCOs for| the
Government implementation of energy efficiency measures antl W£017 - 2020
Building RFPs need to negotiate with building owners to determine

investment structure.

Emission Reduction Potential

The revised building code would impact new congiouc of residential and commercial buildings
between 2017 and 2030. Baseline energy consum(aleatricity) of new buildings for space cooling,
ventilation and lighting are summarized in Tabl@28.Energy consumption (electricity) related to
government buildings is estimated in Table 3.29.
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Table 3.28: Estimated Lighting, Space Cooling and &htilation Building Energy Demand (MWh)
in New Construction (2017-2030)

End-Use Demand

2018 2019 2020 2023
Lighting 589 1,249 1,980 2,691 3,396 4,095 4,786
Space Cooling 1,429 3,040 4,840 6,625 8,428 10,250 12,090
Ventilation 442 905 1,390 1,872 2,353 2,834 3,313

End-Use Demand

Lighting 5,468 6,142 6,911 7,690 8,478 9,276 10,083
Space Cooling 13,947 15,822 17,800 19,812 21,858 23,939 26,054
Ventilation 3,790 4,264 4,808 5,363 5,928 6,505 7,093

Table 3.29: Estimated Energy Demand (MWh) of Goverment Buildings (2017-2030)
End-Use Demand 017 2018 2019 2020 2021 2022 2023

Government

Buildings 12,506 12,691 12,903 13,113 13,328 13,545 | 13,767
End-Use Demand 2024 2025 2026 2027 2028 2029 2030
Government

Buildings 13,992 14,221 14,454 14,691 14,931 15,176 | 15,425

Emission reductions are calculated by multiplyihng €nergy demand in Table 3.29 by the expected
decrease in demand and by the emission factoidotrigity generation. The average emission fafdor
existing diesel generation has been calculated623QCQe/MWh. This factor is used as it is assumes
that any decrease in demand will result in newaligeneration not being built as opposed to disptac
new and yet to be implemented renewable energe ]

Estimated emission reductions are summarized ineTaband are expected to grow to a total of 7.0
GgCQe by 2030.

Table 3.30: Emission Reductions (2015-2030)

Mitigation Action 2015 2020 2025 2030
Building Code Energy Efficiency Improvements 0 1.3 31 5.1
Government Building Efficiency Improvements 0 0.65 1.7 1.9
TOTAL 0 2.0 4.8 7.0

Figure 3. 27 illustrates the emission reductionepbél compared to total emissions expected from
electricity generation in the baseline. Electricggneration is used as the baseline because emissio
reductions are primarily a result of reduced eleityr consumption rather than other fossil fuelsisas
LPG or diesel.
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Figure 3.27: Emission Reductions for Energy Efficiet Buildings (GgCO2ze)
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Uncertainty in the emission reduction calculatinassociated with two main factors:

» Baseline activity data estimates of new buildingrgy demand for ventilation, space cooling and
lighting and overall government building energy ceah.

» Degree to which revised building code and enforecgmeasures improves energy efficiency on
average for ventilation, space cooling and lightemgl-uses.

Feasibility and Risk (addressing barriers)

Figure 3.31lindicates the main barriers that were identifiedtiakeholder consultations and how these
barriers might be addressed by the proposed imgoress.

Table 3.31: Main Barriers to Implementation
Barriers Proposed Interventions and Comments
Education of decision makers on the benefits of sengthened
Political will to enforce building code standards | code will help to ensure that there is a willingnés enforce the
building code standards
Resistance of builders to incorporate new buildinGapacity building for builders so that they undemst the
code requirements and recommendations requirements and the overall benefits achieved.
. . . . The government will seek to issue RFPs that proindentive to
Government buildings are primarily held privately o . ; .
e . Il parties; ESCOs that will deliver the prograrjléng owners

and therefore more difficult to negotiate an ; .

o . . .| and government tenants. Savings from energy eff@i measure
capitalize energy efficiency actions as there pli¢ § . : .
) . are expected to be sufficient to ensure compens#di@ll parties|
incentives

over the long-term.

Local ESCOs operate in Saint Lucia and other ES@Dthe
Caribbean have declared interest in the project.

U7

Availability of local ESCOs to deliver programme

Sustainable Development Benefits:

Sustainable development benefits expected fromntipgeementation of Energy Efficiency in Buildings
are summarized iMable 3..32.
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Table 3.32: Sustainable Development Benefits Assated with Energy Efficiency in Buildings

Sustainable Development Benefit

While consumers may pay a small premium for comimaeend residential building
Commercial and Residential that meet the revised standards of the buildingecadl of these measures have
Building Owners reasonably short pay-back periods and the consumilttsenefit from energy savings
in the long-run.
Building owners that lease their buildings to tlewgrnment will have lower operating
costs that will positively impact their bottom line
A reduction in electricity demand is correlatecedity with a reduction in air pollutant
including nitrogen oxides (N£), sulphur dioxide (S¢), particulate (PM and Pp4) and
carbon monoxide (CO). These pollutants have bkmsely related to a large number jof
health risks including increased mortality and niditlh associated with corresponding
changes in ambient air quality.

)

Government Building Owners|

7]

. Based on default IPCC emission factors (1996, IPfo€Yiesel generation emissions
Environment / Health could be as large as:
e 19 tonnes of N@
e 1.9tonnes of CO
* 0.5 tonnes of NMVOC
e 2.2tonnes of SP

A few long-term private jobs will be created retht® management and operation|of

Employment government building energy efficiency program.

Costs: Costs for the proposed interventions are relategragram costs. While building owners may
have higher upfront capital costs these will beetfby long-term energy savings such that theyhane
reasonably attractive payback periods.

Estimated total net present value program costsiatidibe supported by the government are summarize
in Table 3.33.

Table 3.33: Programme Costs for Energy Efficiencyn Buildings (NPV EC$ 2015)

Programme Estimated Resources NPV $EC (million)
Enact building code, support governance $0.2

Capacity Building for building code 2 $0.2
Enforcement of building code 2 officers full-timeQ(years) $1.2
Government Building RFPs $0.4

TOTAL $2.0

Enerqy Efficient Appliances

Summary: This mitigation action envisions the implementatadra comprehensive appliance labelling
program in the short-term with a view of introdugiminimum efficiency standards in the medium-term.
In addition the government of Saint Lucia wouldiaady pursue a LED street lighting replacement
programme that captures most of the existing shigdgting in Saint Lucia by 2020.

Current Status: Saint Lucia Bureau of Standards has completed dprednt of three National Energy
Efficiency Labelling Standards (Air-Conditioning its) incandescent lamps and tubular and compact
fluorescent lamps). Four additional standardsare being developed (refrigerators, washing machine
fans and solar panels). Once these standardeaw@eted all imported appliances would be requiced
have consumer labelling energy efficiency informati
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The LED Street Lighting Pilot Project of 2013 hasged results which suggest a total reductiomergy
consumption of 63%. Fifty (50) LED lamps of powating 120 W were used to replace HPS lamps of
power rating 250W along the John Compton Highwaastfies. Similar projected savings are expected
to be achieved through the replacement of all stiglets to LED street lights, island wide. Fundings
been received from the Republic of China (Taiwaor)the Sustainable Energy in Saint Lucia: From
Concept to Action project that includes a comporient.ED Street Lighting. Currently the government
is conducting studies to test different street tligh LED fixtures to determine most appropriate
technology for a replacement programme.

Proposed | nterventions and Timeframe

Three major interventions are proposed for the ggnefficient appliances action. These intervergion
and the proposed timeframes for implementatiorsanemarized in Table 3.Table 3.34.

Table 3.34: Description of Interventions and timefame for energy efficient appliances
Proposed Time-frame
for Implementation

Action Description of Intervention

Labeling standards under development should be ledathand
additional labels for other major household eledtriappliances

lCct;mI_pIete (e.g., televisions, LED lamps, stoves, freezers] amashing 2016 -2018
i?npercl)r\]/% program machines) should be considered.
governance Improve enforcement of current and newly publiskchdards 2017 - 2020

primarily though imports
Improve standards testing and governance of lalggfirogram| 2017 - 2018
Street lighting consumed about 11,000 MWh in 2044 eost
the government more than $11 million dollars. Repment of]

Street  Lighting| 800 existing high pressure sodium street lightingufes by 2016 - 2020
Project 2020 with LED is proposed.
Increase maintenance budgets to upgrade streds lighen 2016 — 2030

failure detected (avoid replacement with incandefce
With appropriate mandatory labeling of applianeeplace it is
possible to develop new efficiency standards. @sti for
adoption include:

e Standards of minimum efficiency allowed for sale|ir2019 - 2025

Saint Lucia
« Higher tax rates for inefficient appliances
* Rebates or incentives for efficient appliances

Prioritize and
enact new
efficiency
standards

Emission Reduction Potential

The appliance labelling and efficiency standardsildbampact new appliances between 2017 and 2030.
Baseline energy consumption of new appliancesaeltd residential, commercial and hotel sectors are
summarized in Table 3.35.
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Table 3.35: Estimated Energy Demand of New Appliares (MWh 2017-2030)
End-Use Demand 017 2018 2019 2020 2021 2022 2023

New Appliances 2,843 5,932 9,273 12,577 15,889 19,206 22,523

End-Use Demand 2024 2025 2026 2027 2028 2029 2030

New Appliances 25,839 29,150 32,829 36,572 40,381 44,255 48,197

Energy savings for the labelling and efficiencynstards is calculated by assuming an overall
improvement in energy efficiency in appliances pasged over the baseline. The baseline includes som
autonomous energy efficiency improvement over tsoethe program would have to deliver energy
efficiency that is in addition to what is alreadsgsamed in the baseline.

The overall energy savings improvement of the @oygrs assumed to increase the energy efficiency of
all new appliances by 10% by 2026 after full impésation of the program.

Total Street Lighting energy demand is estimate@able 3.36.

Table 3.36: Estimated Energy Demand of Street Liging (MWh 2017-2030)
End-Use Demand 2017 2018 2019 2020 2021 2022 2023

End-Use Demand 2024 2025 2026 2027 2028 2029 2030

Street Lighting 11,177 11,156 11,178 11,200 11,222 11,245 11,267

The LED street lighting update report (MSDEST, 20i$4ised as the basis of estimating the increase i
efficiency in street lighting from changing highepsure sodium street lights to LED. 250 W HPS ulb
would be replaced by 150 W LED bulbs, resultinginoverall improvement in energy savings of 60%.

Emission reductions are calculated by multiplyihg teduced electricity demand by the emission facto
for electricity generation. The average emissewtdr for existing diesel generation has been tatied

as 0.623 tCee/MWh. This factor is used as it is assumed thgtdecrease in demand will result in new
diesel generation not been built as opposed tdatisyy expected renewable energy projects.

Estimated emission reductions are summarized iheTaB7 and are expected to grow to 7.0 GgEly
2030.

Table 3.37: Emission Reductions (2015-2030)

Mitigation Action 2015 2020 2025 2030
Appliance Labelling and Energy Efficiency Standards 0 0.31 1.6 3.0
Street Lighting Replacement with LED 0 4.2 4.2 4.2
TOTAL 0 4.5 5.8 7.2

Figure 3.28 illustrates the emission reduction po& compared to total emissions expected from
electricity generation in the baseline. Electyiagjeneration is used as the baseline because emissi
reductions are primarily a result of reduced eleityr consumption rather than other fossil fuelstsas
LPG or diesel.
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Figure 3.28: Emission Reductions for Energy Efficiet Appliances (GgCQe)
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Uncertainty in the emission reduction calculatimassociated with three main factors:

* Baseline activity data estimates of new applianmergy demand for all major appliances that are
expected to have labelling and efficiency standrés, . Air-Conditioning units, incandescent
lamps, tubular and compact fluorescent lamps,gefators, washing machines, fans televisions,
LED lamps, stoves, freezers, and washing machines,)

» Degree to which new appliance energy efficiencynddads will improves baseline energy
efficiency on average.

» Overall penetration of street lighting replacem@mialysis assumes 100% by 2020)

Feasibility and Risk (addressing barriers)

Table 3.38 indicates the main barriers that weemtifled in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.38: Main Barriers to Implementation
Barriers Proposed Interventions and Comments

Ol%gucation of decision makers on the benefits of sgengthened
code will help to ensure that there is a willingnés enforce the
building code standards

Consumer behavior and resistance to spending
upfront capital for efficient appliances

Capltal costs for street lighting, particularly 'r.llncreasing maintenance budget as proposed willtbedddress this
maintenance budgets where replacement Nltlgsue

incandescent occurs when failure detected

Testing of LED options is underway and will help ittentify
suitable and reliable street lighting options.

Education of decision makers on the benefits of r@pliance
energy efficiency standards will help to ensuret tteere is 4

Technology suitability / reliability for street iging

Political will willingness to enforce the standards. Rolling ofitmandatory
labelling before energy efficiency standards wititroduce
consumers
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Sustainable Development Benefits: Sustainable development benefits expected fronmipeementation
of Energy Efficiency in Buildings are summarizedlable 3.39.

Table 3.39: Sustainable Development Benefits Assated with Energy Efficiency in Buildings

Category Sustainable Development Benefit
While consumers may pay a premium for more eneffigient appliances
Households and Businesses operation of these appliances have reasonably gagiback periods and the

consumers will benefit from energy savings in theg-run.
A reduction in electricity demand is correlatededity with a reduction in
air pollutants including nitrogen oxides (MY sulphur dioxide (S¢),
particulate (PM and PM) and carbon monoxide (CO). These pollutants
have been closely related to a large number oftteddks including
increased mortality and morbidity associated witresponding changes
ambient air quality.

5

Environment / Health Based on default IPCC emission factors (1996, IPfoClliesel generation
emissions could be as large as:

¢ 20 tonnes of N@
e« 2.0tonnes of CO
¢ 0.5 tonnes of NMVOC
e 2.3 tonnes of SO

Reducing electricity demand in Saint Lucia redutesdemand for diese

Energy Security fuel for electricity generation by approximately/300 n imperial gallons.

Costs: Costs for the proposed appliance labelling anctiefiicy standard interventions are related to
program costs. While households and businessedianayhigher upfront capital costs to purchasecthes
appliances these costs will be offset by long-ten@rgy savings such that have attractive paybaotdse

Costs associated with street lighting are significaPurchase of 800 LED fixtures is estimateddst c
$EC 1,400,000 and does not include labour and erémice costs. However, energy savings are expected
to have a payback period of less than four years.

Estimated total net present value program costsihat be supported by the government are sumndbrize
in Table 3.40.

Table 3.40: Programme Costs for Energy Efficiencyn Buildings (NPV EC$ 2015)
Programme Estimated Resources NPV $EC (million)
Complete labelling program, improve 0.2

governance

Street Lighting Project 2 0.2
Prioritize and enact new efficiency standards geff full-time (10 years) 1.2
TOTAL 2.0
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3.5.3 Electricity Generation
Introduction

The electricity generation sector includes all gleity generated for distribution to the powerdyrilt
does not include off-grid generation. Curreniin@st all of electricity is generated from diesetlf in
Saint Lucia, although there is a very small levigdrad connected solar photovoltaic.

The government has several important initiativdateel to electricity generation. The government
currently has a target for 35% renewable energ8020. A draft Revised Electricity Supply Act haseh
prepared and a National Utility Regulatory ComnaasBill has been drafted.

A review of government policies, plans, strategied targets identified a total of 9 mitigation aos
related to electricity generation. These mitigatiptions were reviewed in stakeholder workshopd he
in August 2015 and are identified with their guatiite ranking of five different criteria in Table4d.
The last column summarizes the overall ranking oscale of 1 to 3 where 3 denotes the highest
prioritization.

Prioritized mitigation actions were bundled unde&o tprograms; the 35% renewable energy target and
improvements to grid distribution and transmisssfirciency.

Table 3.41: Electricity Generation Mitigation Actions

Reduction of
transmission
and 2 3 2 3 3 2.67
distribution
losses
35%
renewable
energy targef
(electricity
portfolio
standards)
Feedin Plans | 3 2 3 3 2 2.67
Solar PV

Utility Scale 3 3 2 3 2 2.67
Distributed
Grid tied PV
12.6 MW
Wind farm 3 3 1 3 1 2.33
Geothermal 3 3 1 3 1 2.17
Circulating
Fluidized Bed
Biomass
Generation
Micro Hydro 1 1 1 1 1 1

3 3 2 3 2 2.67

3 3 2 3 2 2.67

2 1 1 1 1 1.17
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35% Renewable Energy Target

Summary: The Prime Minister has announced a goal of achie88%6 renewable energy by 2020. This
is the equivalent of the installation of 21 MW ehewable energy by 2020, representing 35% of curren
peak capacity of 60 MW (2014).

While many different combinations of renewable pot§ could theoretically achieve the target, thecex
technology pathway is not yet defined and theredmremitigation assessment is technologically agjoos
(assumes the best projects will move forward amdridaute to the target by 2020 but the mix is unknp

As such, we consider three different mitigationiatt scenarios that combine wind, utility scale PV,
distributed PV and to assess abatement potentiatasts of achieving the target.

Current Status: The Revised Electricity Supply Act has been pregan draft and it is anticipated that it
will be published in Gazette | by the first quardér2016. The National Utility Regulatory Commissi
Bill has also been drafted and calls for the degwslent of a Ultilities Regulatory Commission to
independently oversee electricity production innBaucia. The Commission will have responsibibtie
related to developing rules for the feed-in of reakle electricity to the grid, net metering and an
Independent Power Producer framework. The cursatus of different renewable technologies that
could potentially contribute to the 35% renewalrlergy target are summarized below.

Wind: LUCELEC is moving forward with a proposal tievelop a 12 MW windfarm in Dennery.
Measurements of wind potential are currently beogducted on-site which will assist with determgnin
turbine siting. Development remains contingent ragotiations with developers and the potential
assessment results. As well, technical difficuleesst, notably moving turbine blades to the praabs
site. There is about 40 KW of small wind currerdBployed, which could accelerate with clarity under
the new Supply Act (up to 50% per year).

PV (utility scale): Advanced stages of establighai3 MW solar photovoltaic (PV) plan in Vieux Fat
underway. LUCELEC hopes to set up a one megaystiés by the end of 2015; however, permits must
first be issued before the RFP can be publishediwtmay delay installation. 2016 therefore looks enor
likely.

PV (distributed small scale): Approximately 190 kd¥ small scale residential or commercial grid
connected projects have been installed to dategeLacale implementation is delayed due to regujat
limits on the supply of electricity into the grid.

Geothermal: Surface exploration is in its finahges with technical assistance provided by the
Government of New Zealand aimed at boosting capdcit engage in commercial negotiations.

Preliminary proposals have considered a 30 MWifgdid be completed in two 15 MW stages. A report

on feasibility is forthcoming, identifying the eggrpotential and sitting options.

Waste to Energy: A current project is examiningpbeential for an integrated waste to energy pitaec
the Deglos Landfill.

Proposed | nterventions and Timeframe

Three major interventions are proposed in ordemeet the 35% renewable energy target. These
interventions and the proposed timeframes for imgeletation are summarized in Table 3.42.

Emission Reduction Potential

A summary of the assumed commissioning and operatiodifferent renewables under the three
mitigation scenarios is provided in Table 3.43.
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Table 3.42: Description of Interventions and timefame for Implementation of 35% renewable
energy target

Description of Intervention “epozee. TS i

Implementation

Bring into force revised Electricity Supply Act. r&i quarter of 2016
Support to Utility Regulatory Commission From 2016
Create necessany - - —
Favourable feed-in tariffs and tax conditions fenewable
regulatory : . . ) 2017 — 2030
. L technologies, equipment and installation.
environment to enablp Development and operation of an Independent Powaueer
large scale renewable velop pera P 2017 — 2030
: ; framework
integration — — -
Better coordination across Ministries to addressriapping From 2016
jurisdictions and challenges
Study to determine amount of renewable that ceadoled to the
. . . : - 2016
grid while allowing for grid stability.
Capacity Building Certification and training for installers to ensuefficient 2017 to 2020
deployment.
Capacity building on PPA negotiation. 2017
Three mitigation scenarios are proposed to considange of Assumes that 21 MW of
possible outcomes: renewable energy will be
« 12 MW wind, 3 MW utility scale PV, 6 MW grid ‘;”"é’ratif‘omg“'szs(')oz%ed W?]’I‘IE'
Connect 21 MW of connected distributed residential/commercial PV. perating by 0. L
. this is ambitious it is possiblg
renewable power + 15 MW geothermal, 3 MW utility scale PV, 3 MW grdhc the qovernment is able tb
connected distributed residential/commercial PV move gforward quickly orl
e 5 MW wind, 12 MW utility scale PV, 4 MW grig :
ted distributed residential/ ial PV tendering and approval of
connected distributed residential/commercia renewable energy projects.

Table 3.43: Total Capacity of Renewables under eadHitigation scenario (2016-2025)

Mitigation Renewable .10 5017 2018 2019 2020 2021 2022 2023 2024 2025
Scenario  Technology

Wind - 3 6 9 12 12 12 12 12 12
Scenario 1| Utility PV - 1 1 2 3 3 3 3 3 3
Distributed PV| 0.3 0.5 1 3 6 6 6 6 6 6
Geothermal - - - - 15 15 15 15 15 15
Scenario 2 | Utility PV - 1 1 2 3 3 3 3 3 3
Distributed PV| 0.3 0.5 1.0 2 3 3 3 3 3 3
Wind - - - 5 5 5 5 5 5 5
Scenario 3| Utility PV - 1 3 6 12 12 12 12 12 12
Distributed PV| 0.3 0.5 1.0 2 4 4 4 4 4 4

The three mitigation scenarios vary considerablguarall emission reduction potential. This iault

of the different capacity factors that are assedatith different renewable energy technologiesie T
capacity factor is equal to the total electricityatt is expected to be generated in a given year (MW
divided by the rating (MW) and the total numberholurs in the year (8,760). Capacity factors fa th
four renewable energy technologies consideredraseded in Table 3.44 below and are based on imgust
averages and what is known about potential in Saioia.
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Table 3.44: Description of Interventions and timefame for Implementation of 35% renewable
energy target

Wind 28%
Utility Scale Solar PV 24%
Distributed Solar PV 20%
Geothermal 85%

Emissions are calculated by multiplying the expgatapacity in a given year by the average capacity
factor by the number of hours in the year and lynlay the emission factor for existing diesel gextien.
The average emission factor for existing diesekgaion has been calculated as 0.623:8@Wh.

Emission reductions for each scenario are sumnthieelable 3.45 and vary between 26.6 GgE€@®
76.8 GgCQe in 2020.

Table 3.45 Emission Reductions (2016-2025)

Mitigation Scenario

Scenario 1 0 28.8 28.8 28.8
Scenario 2 0 76.8 76.8 76.8
Scenario 3 0 26.6 26.6 26.6

Figure 3.29 illustrates the emission reduction po& compared to total emissions expected from
electricity generation in the baseline. The fivsidge illustrates the emission reductions from Sger8,

the second wedge illustrates the additional emmsstauctions from implementing Scenario 1 and all
three wedges represent the total emission redwctiat could be expected from implementing Scenario
2.

Figure 3.29: Emission Reductions for 35% Renewabl€arget (GgCOze)

350

300 M Scenario 3

250 Additional Scenario 1

200 - H Additional Scenario 2

150

GHG Emissions GgCO2e

100 A

50 A

[0 e e o e L B e o o e e B e e e B e B e e e e e |
2000 2005 2010 2015 2020 2025 2030

Figure 3.29 illustrates that there is consideraldaability in emission reductions depending on the
renewable technology that is operationalized. Bseaf the lower capacity factors for wind and sola

an equivalent capacity of operating geothermal pced more than twice the emission reductions #r th
same MW rating. While there is some uncertaingoemted with capacity factors the figure clearly

141



Third National Communication on Climate ChangeSaint Lucia: May 2017

illustrates that an option that includes 15 MW ebthermal power could reduce emissions in 2030 so
that they are in line with current emissions.

Feasibility and Risk (addressing barriers)

Table 3.46 indicates the main barriers that weemtified in stakeholder consultations and how these
barriers might be addressed by the proposed imgorss.

Table 3.46: Main Barriers to Implementation

RIS Proposed Interventions and Comments

Grid stability / infrastructure

A study to determine amount of renewable that @added to the
grid while allowing for grid stability is proposéd be carried out.

through education).

Securing capital Investment, address
misconceptions in the banking sector leading| to
financing barriers (need to de-risk investment

operation and maintenance

Acquiring technical capacity for installations,Certification and training for installers to ensuefficient

deployment is proposed.

coordination between Ministries.

Governance needs to be improved, notably bett

on technical issues and opportunities.

Better educatorg program to coordinate ministries and address lapping
jurisdictions is proposed.

Some options may not reduce
notably geothermal.

Alternative renewable mitigation options are assésmd the mog
electricity costg;ost effective and expedient options can be sealeatgth
appropriate feed-in tariffs and tax conditions fognewable
technologies, equipment and installation.

timelines related to supply chains

Implementation issues associated with slovBuccessful implementation by 2020 will rely on aengime

available for the tendering process.

Y

Sustainable Development Benefits. Sustainable development benefits expected fronmipeementation

of the 35% renewable energy

target are summainz@&dble 3.47.

Table 3.47: Sustainable Development Benefits Assated with 35% Renewable Energy Target

Sustainable Development Benefit Proposed Interventions and Comments

GDP / Macro-economy

The main boost to the economy would be that foreighange is reduced as a res
of the reduced demand for diesel fuel importatmmelectricity generation. At 201
average diesel prices for LUCELEC (EC$9.81), thahglates to between EC$]
and EC$62 million per year depending upon the @itign scenario.

Energy Security

Production of renewable energy in Saint Lucia redube demand for diesel fuel |
between 2.4 to 6.3 million imperial gallons.

Environment / Health

Diesel generation results in the release of ailupits including nitrogen oxide
(NOx), sulphur dioxide (S€), particulate (PM and PM) and carbon monoxid
(CO). These pollutants have been closely reladesl large number of health ris
including increased mortality and morbidity asstemiawith corresponding chang
in ambient air quality.
Based on default IPCC emission factors (1996, IPl6GJiesel generation emissio
could be as large as:

* 210 tonnes of NQ@

* 21tonnesof CO

+ 5.5 tonnes of NMVOC

» 24 tonnes of SP

ult
U
P3

Dy

S

D

S

ns

Households and consumers

It is unclear whether households, commercial addstrial consumers may bene
from lower electricity prices over the long-term.
Residential and commercial consumers that install @onnected solar are expect

fit

to have short paybacks on the order of 3 — 5 yeaiigstalled systems.
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Sustainable Development Benefit Proposed Interventions and Comments
Some local job creation is expected during coniti@nd operation, but these jops
Employment are mostly offset by reduced jobs from the dispdacenstruction and operation pf
diesel generation plants. So the net result ierpécted to be significant.

Costs: Costs for renewable energy tend to be dominatedcdpital costs of construction and
commissioning. Overall costs are typically expeesss levelized costs of electricity (LCOE) that
considers average total costs to build and operptaver generating asset over its lifetime dividgdhe

total power output of the asset over that lifetirdezerage levelized costs expected in Saint Luaralie
renewable technologies considered in the mitigasmenarios are summarized in Table 3.. The range of
costs reported in the literature are in brack@&isese are not similar to retail costs as theraddgtional
costs associated with transmission, distributiod amarketing. These costs also don’t consider the
considerable costs of exploration, sitting and peimg.

Table 3.48: Levelized Costs of Electricity by Reneable Technology

Renewable Energy Technology Average Levelized Cost of Electricity $SEC/MWh (Low— High Range)
Wind 180 (100 -220)

Utility Scale PV 210 (190 — 230)

Distributed PV 510 (340 — 675)

Geothermal 330 (240 — 380)

Diesel 800 (800 — 900)

Source: High and low ranges of costs from (Laza@d 4).

Total investment costs for each mitigation scenanoluding an estimate of 2% government
administrative costs are estimated in Table 3.49.

Table 3.49: Total Investment Costs (NPV millions EG2015)
Mitigation Scenario NPV millions EC$2015

Capital and Operating Government Total

Costs Administrative Costs
Scenario 1 EC$145 EC$2.9 EC$148
Scenario 2 EC$454 EC$9.1 EC$463
Scenario 3 EC$110 EC$2.2 EC$112

Relative to baseline diesel generation there aggedre significant costs savings in the order@$800
to EC$600 million for the mitigation scenarios; rewer, additional costs associated with connecting
renewables, distribution and financing are noluided, and the savings are likely to be substaytiegs.

Improvements to Grid Distribution and Transmission Efficiency

Summary: LUCELEC currently sets targets to reduce grid thstion and transmission losses. This
mitigation action includes accelerating existingital investments to reduce system losses to 62089
and 5% by 2030. The new Utilities Regulatory Cossian will have powers to set policies to encourage
improved grid distribution and transmission effrag.

Current Status: LUCELEC has reduced distribution and transmissi@sés to 8.85% in 2013 from 9.67%

in 2010 and has programmes in place to investigatereplace aging meters and update transmission
lines to further reduce system losses. LUCELEG &mpets for system losses and has set a target of
8.61% for 2014 (LUCELEC Annual report). While tisssignificantly lower than the Caribbean average
of 11.6%, additional progress could be made toaedystem losses.
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Proposed | nterventions and Timeframe

Two major interventions are proposed in order t@itlee grid distribution and transmission efficignc
improvement target. These interventions and thpgeed timeframes for implementation are summarized
in Table 3.50.

Table 3.50: Description of Interventions and timefame for Implementation of improvements to
grid distribution and transmission efficiency

Proposed Time-frame  for

Action Description of Intervention Implementation
Negotiate ne

targets with| Utilities Regulatory Commission engages LUCELEC2017
LUCELEC for | to determine appropriate targets for system losses.

system losses
Provide appropriate Capital investments are required in transmisgion
incentives for capita] equipment and meters. Tax rebates or other fiahnc5018_2030
investment in grid incentives could be offered for this type of equigmn
efficiency to encourage investment.

Emission Reduction Potential

Transmission and distribution losses expected enbidmseline from 2017 to 2030 are presented in Table
3.51.These losses account for the changes in egeoergy demand as a result of the energy efigien
in buildings and appliance energy efficiency mitiga actions.

Table 3.51: Baseline Transmission and Distributioosses MWh (2017-2030)
2017 2018 2019 2020 2021 2022 2023

Transmission  and o oag 36,117 36,587 37,055 37,696 38,335 38,973
Distribution Losses

2024 2025 2026 2027 2028 2029 2030

Transmission and

e 39,668 40,363 41,114 41,914 42,732 43,569 44,425
Distribution Losses

Emission reductions are calculated by multiplyihg éxisting losses in Table 3.51 by the ratio ojdt
system losses to baseline system losses and tlssiemfactor for electricity generation. The agera
emission factor for existing diesel generationleesn calculated as 0.623 te&IMWh in 2014. However,
this emission factor falls in time if we assumet tiee new renewable energy target of 35% is ackieve
The emission factor in 2030 is assumed to fall.&69 tCO2e/MWh. Estimated emission reductions are
summarized in Table 3.52 and are expected to godii tGgCQe by 2030.

Table 3.52: Emission Reductions (2015-2030)

Mitigation Action 2015 2020 2025 2030
Improvements to Grid Distribution and Transmisdidficiency 0 6.6 8.6 11.0

Figure 3.30 illustrates the emission reduction piéé compared to total emissions expected from
electricity generation in the baseline. Electyiggeneration is used as the baseline because emissi
reductions are primarily a result of reduced eleityr consumption rather than other fossil fuelsisas
LPG or diesel.
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Figure 3.30: Emission Reductions for Improvementsa grid distribution and transmission efficiency
(GgCO2e)
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Uncertainty in the emission reduction calculatienassociated with two main factors:

» Evolution of the grid and the generation capacitgtifferent technologies in the future that impact
expected average emission factor
* Whether targets for improvement in grid distribat@nd transmission can be met.

Feasibility and Risk (addressing barriers)

Table 3.53 indicates the main barriers that weemtifled in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.53: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

Securing required capital investment Government could provide tax rebates or other firerincentives to

encourage LUCELEC to make necessary investmermisassed.
New Utilities Regulatory Commission will have autity and influence
to determine appropriate targets for system losses

Political will to implement change

Sustainable Development Benefits: Sustainable development benefits expected fronmipeementation
of the improvements to grid distribution and tramssion efficiency are summarized in Table 3.54.
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Table 3.54: Sustainable Development Benefits Assated with improvement to grid distribution
and transmission efficiency

Sustainable Development Benefit Proposed Interventions and Comments

The main boost to the economy would be that foreigrhange is reduce
as a result of the reduced demand for diesel fopbrtation for electricity,
generation. At 2014 average diesel prices for LUEE (EC$9.81), thal
translates to EC$10 million per year by 2030.

o

GDP / Macro-economy

Improvements to grid distribution and transmissiefficiency reducesg
demand for diesel fuel by 1.1 million imperial gab.

Diesel generation results in the release of ailupanits including nitroger
oxides (NQ), sulphur dioxide (S¢), particulate (PM and PM) and carbon
monoxide (CO). These pollutants have been closelgted to a large
number of health risks including increased mostaland morbidity
associated with corresponding changes in ambieuaiity.

Energy Security

. Based on default IPCC emission factors (1996, IPfoClliesel generation
Environment / Health S ;
emissions could be as large as:
30 tonnes of NQ

3 tonnes of CO

0.8 tonnes of NMVOC

3.5 tonnes of SO

Lower electricity prices for consumers are onlygible if investments hav

Households and consumers an attractive return on investment and LUCELEChig &0 pass on saving

12

3.5.4 Transport

The transportation sector includes passenger fogdht road and marine transport modes. Aviatfon
excluded as there virtually no domestic air tramebaint Lucia. Diesel and gasoline fuels usetbad
transport are the main source of emissions.

A review of government policies, plans, strategiad targets identified a total of 9 mitigation ans
related to transport. These mitigation optionsem&viewed in stakeholder workshops held in August
2015 and are identified with their qualitative rangk of five different criteria in Table 3.55. Thast
column summarizes the overall ranking on a scaletof3 where 3 denotes the highest prioritization.

Mitigation options were found to primarily targeither vehicle efficiency or public transit. Two
programmes were proposed; Efficient Vehicles angriwements to Public Transit.

Table 3.55: Transport Mitigation Actions

Taxation/subsidies

to encourage 3 2 2 3 3 2.5
efficient vehicles

Improve and

Expand Public 3 3 2 3 1 25
Transit

Mandatory

efficiency 3 3 1 3 2 2.5
standards
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Improve traffic 3 5 1 3 1 217
management

Vehicle

Maintenance 3 1 2 2 2 2.17
Programs

Road Charges 1 2 1 2 2 1.58
Bio-ethanol 1 2 1 3 1 15
Ferry  Transport 1 > 1 5 1 133
Passenger

Fer_ry Transport 1 > 1 5 1 133
Freight

Efficient Vehicles

Summary: The mitigation action considers a programme ofatiites to first encourage and then require
imported new and used vehicles that are purchasedét minimum fuel efficiency standards and regjuir
that existing vehicles are properly maintainedrtsuge optimal vehicle fuel efficiency.

Current Status: There have been minimal government interventiondati® in regard to vehicle fuel
efficiency. Exemptions of excise tax and dutyifoporters has been recently announced on fuelieffic
vehicles such as hybrids and electric vehicles.

Proposed | nterventions and Timeframe

Three major interventions are proposed in ordemjarove the fuel efficiency of both the existingdan
future fleet of on-road vehicles. These intervamdgiand the proposed timeframes for implementatien
summarized in Table 3.56.

Table 3.56 Description of Interventions and timefrane for efficient vehicles

Proposed Time-frame  for
Implementation

Action Description of Intervention

In the short-term imported vehicles would be reegi
to display their relative fuel economy based on|aB018
adopted standard
Support governance, demonstrating benefits | of

program. Capacity building to classify cars impanmsl | 2017-2019

Labelling of vehicle
fuel economy for all
new and imported
vehicles, strengthen

governance review options for tax shifting and efficiency stiands.
Existing mandatory inspections are expanded torerjsu
regular checks of fuel emission and ignition system
Vehicle and power-train systems that can improve vehic [fu
Maintenance efficiency. Training is provided to mechanics gnd®019-2030
Program inspectors.  Accompanying  public  awarengss
campaigns are provided to convey benefits of progra
to public.

The measure could take on one of three differemigo
Regulatory minimum efficiency requirements outlined
for most types of passenger and freight vehicles
Tax shifting for fuel efficient vehicles within daes off 2020
imported cars. Registration costs already in pface
cars provide the basis for tax changes based dn| fue
efficiency.

Measure enacted to
encourage/require
all imported vehicles
(new or used) td
meet minimum fuel
efficiency standards
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Proposed Time-frame  for

Action :
Implementation

Description of Intervention

Financial rebates for fuel efficient vehicles obhy /
electric vehicles.

It is anticipated that 80% of imported new and used
vehicles would be covered by the measures by 2020.

based on size and
class of vehicle.

Emission Reduction Potential

Baseline emissions from all on-road vehicles amché&w vehicles imported starting in 2017 are intida
in Table 3.57.

Table 3.57: Baseline Greenhouse Gas Emissions fr@dm-Road Vehicles GgCQe (2017-2030)

2017 2018 2019 2020 2021 2022 2023
All Road Vehicles | 210,285 211,681 213,504 215,260 217,032 218,820  ,6220
New Road Vehicles | 3,869 8,292 13,334 18,475 23,811 29,349 35,096
2024 2025 2026 2027 2028 2029 2030
All Road Vehicles | 222 443 224,279 226,132 228,001 229,886 231,789  ,70283
New Road Vehicles | 41,057 47,241 53,653 60,303 67,197 74,342 81,749

Maintenance programs have significant potentiaintrease vehicle fuel efficiency and as a result
decrease greenhouse gas emissions. Performinig@reguer-train maintenance including changing the
air filter, changing lubricants with the recommeddgade of oil, and keeping tires properly inflatzoh
improve fuel efficiency by as much as 19% (US Dapant of Energy, 2015). While some programs
report fuel efficiency improvement potential asthags 10%, implementation of maintenance programs is
likely to deliver much lower results and an assuampis made that only an average 3% increase in fue
efficiency for all vehicles can be achieved andntaaned over the program period.

Fuel efficiency standards are proposed that careaela fuel efficiency for new vehicles that is 15%
above the fuel efficiency assumed in the baselimenéw vehicles. This may sound like a significant
requirement; however, it corresponds only to amease in average annual fuel efficiency of 0.4% ove
the implementation period from an assumed bastlelefficiency improvement of 1.75% for passenger
vehicles and 1.25% for freight vehicles.

Emission reductions are calculated by multiplyimgddine on-road vehicle emissions by 3% per year to
estimate emission reductions from maintenance progrand new vehicle emissions by 15% per year to
estimate emission reductions from new vehicle efficy standards. Estimated emission reductioms ar

summarized in Table 3.58 and are expected to gna®@ tGgCQe by 2030.
Table 3.58: Emission Reductions (2015-2030)

Mitigation Action 2020 2025 2030
Maintenance Program 0 6.5 6.7 7.0

Vehicle Efficiency Standards 0 3.7 9.5 16.4
TOTAL 0 10.2 16.2 234

Figure 3.31 illustrates the emission reduction po& compared to total emissions expected from
transportation in the baseline.
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Figure 3.31: Emission Reductions for efficient velsies (GgCQe)
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Uncertainty in the emission reduction calculatienassociated with two main factors:

» Performance of maintenance program in terms ofeaefieet wide fuel efficiency improvements
achieved

» Future average vehicle fuel efficiency of new asddivehicles purchased in Saint Lucia, in the
baseline and in the mitigation scenario.

Feasibility and Risk (addressing barriers)

Table 3.59 indicates the main barriers that weemtifled in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.59: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

High incremental capital costs for new efficigntSome proposed measures to encourage fuel efficigrcytax shifting,

vehicles financial rebates) would address higher capitalscos
Consumer preferences for existing inefficieniehicle labelling program and public awareness @gs would raise
vehicles awareness among consumers of benefits

The intervention does not rely on electric vehiclesachieve fue
efficiency targets. Infrastructure investment vbahly make sense if
significant penetration was expected and may benfiad by vehiclg
producers.

Supporting governance and demonstrating benefitprofframs to
policy makers and the public will help to reducks tharrier.
Governance challenges, classifying cars by fuflhe proposed intervention provides for governanaoppert and
type. capacity building.

Physical infrastructure for electric vehicles

Political will, reflecting cultural barriers.
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Sustainable Development Benefits:

Sustainable development benefits expected fronintipeementation of the efficient vehicles mitigation
action and are summarized in Table 3.60.

Table 3.60: Sustainable Development Benefits Assated with efficient vehicles mitigation action

Sustainable Development Benefit Proposed Interventions and Comments

The main boost to the economy would be that foreigrhange is reduce
as a result of the reduced demand for diesel aadliga fuel importation
At 2014 average wholesale gasoline and diesel pribat translates tp
approximately EC$230 million per year by 2030.

Improvements to vehicle efficiency reduces demamddfesel fuel by 17¢
million litres and gasoline by 64 million litres.

Transport fuel combustion results in the releasaiopollutants including
nitrogen oxides (N§), sulphur dioxide (S¢), particulate (PM and Pj4)

and carbon monoxide (CO). These pollutants haea bisely related to

large number of health risks including increasedtatity and morbidity
associated with corresponding changes in ambieuaiity.

o

GDP / Macro-economy

Energy Security

D

. Based on default IPCC emission factors (1996, IPGCransport emission
Environment / Health . )
reductions could be as large as:
220 tonnes of NQ

1,920 tonnes of CO

360 tonnes of NMVOC

3.8 tonnes of S

Households may in some cases leverage higher updagpital costs for

Households and vehicle purchasers reduced long-term operating costs that have readéopayback periods.

Improve and Expand Public Transit

Summary: The action envisions measures implemented thahatély increase the number of trips that
Saint Lucians make by public transit and reducentiraber they make in their private vehicles. Ti&is
generally achieved through a combination of proomtpublic awareness campaigns and making public
transit more efficient and convenient. The mamtdees of public transit that can be improved idelu
frequency, reliability, comfort, speed, cost effeehess and safety.

Current Status: While the National Energy Policy calls for promatiof public transit and a more efficient
public transportation system there has been limitetk completed to date to identify the most effieet
means of achieving these goals. The establishofergional routes to meet local demand and naltiona
carriage routes linked by centres in individualrgers of the island to meet inter-village demans! heen
proposed.

Proposed | nterventions and Timeframe

Three major interventions are proposed in ordermprove public transit in Saint Lucia. These
interventions and the proposed timeframes for imgletation are summarized in the Table 3.61.

Table 3.61: Description of Interventions and timefame for improvement and expansion of public transit
Proposed Time-frame  for
Implementation

Develop regional and Once it is determined what features are most li 8?016-2018

national plans for to get Saint Lucians to switch to public transi

Action Description of Intervention
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public transit system (e.g., frequency, reliability, comfort, speed, cbst
(cohesive transit effectiveness, safety), a national strategy and
strategy) regional strategies would be developed (develop
cohesive transport strategy)
Reinforce modernization, especially cashless|b
passes to aid with data collection. 20182020
There are many potential measures that could be
implemented including:
Increase service
Improve coordination amongst transport modes
Priority for public transit vehicles on roadways
;mpglrig]r?gtte reasurds IMProved comfort and convenience of stops and
to increase efficiency stations . 2019-2025
of public transit Lower fares_or convenient payment systems
Public transit vehicle comfort (reduced crowding,
better seats, cleaner vehicles)
Real-time scheduling information
Improved security
Improvement in vehicle fuel efficiency
Comprehensive public awareness campaign to
promote benefits of public transit and new2018-2025
features.

Promote public
transit

Emission Reduction Potential

Improvement in the efficiency of public transit webs is captured in the previous vehicle energy
efficiency mitigation action. The emission redoaticalculation for improvements and expansion of
public transit vehicles focuses on the shift of dadhfrom private passenger vehicles to public ttans
vehicles. This demand is represented by the pgseserhicle km travelled metric. Table 3.62 below
summarizes the estimated baseline total passerfaie km travelled by private passenger vehiches a
by public transit vehicles in Saint Lucia.

Table 3.62: Baseline Greenhouse Gas Passenger krauvelled Private Cars and Public Transit
(millions 2017-2030)

2017 2018 2019 2020 2021 2022 2023
Million Passenger km
Private Cars 380 388 398 407 417 427 438
Million Passenger km
Public Transit 160 164 168 172 176 180 185

Million Passenger km

Private Cars 448 459 470 482 494 505 518
Million Passenger km
Public Transit 189 194 198 203 208 213 218

Emission reductions can be calculated by consideha shift in total passenger km travelled that loa
achieved and then considering the differential siorss by these different modes of travel. Thevestied
difference in gC@e/passenger km travelled between private cars aumalicp transit is 45.8
gCO2e/passenger km (difference between 71.8 afdgZBe/passenger km).
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Setting a target of a 30% expansion in public itatemand by 2030 would result in the following
emission reductions summarized in Table 3.63. $hif would decrease private car passenger knbby 6
million passenger km travelled by 2030 and incrgag#ic transit ridership by the same amount.

Table 3.63: Emission Reductions (2015-2030)

Mitigation Action 2020 2025 2030

Improvement and Expansion of Public Transit 0 0.3 81 3.0

Figure 3.32 illustrates the emission reduction piéé compared to total emissions expected from
transportation in the baseline.

Figure 3.32: Emission Reductions for improvement ath expansion of public transit (GgCQe)
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Uncertainty in the emission reduction calculatinassociated with two main factors:

» Baseline emission intensities of passenger carpassenger buses

* Proposed target for shifting passengers from capsiblic transit (i.e. 65 million passenger km by
2030).

Feasibility and Risk (addressing barriers)

Table 3.64 indicates the main barriers that weemtified in stakeholder consultations and how these
barriers might be addressed by the proposed imgoress.

Table 3.64: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

High capital costs for public transit - s
infrastructure (vehicles, stations, stops, priofi Some proposed measures to encourage fuel effic{ercytax shifting,

| ItXfinancial rebates) would address higher capitaiscos
anes)

Promotion of public transit and benefits and adwpbtf new services

Consumer preferences for personal vehicles : . A
P P that provide comfort and convenience will encouradepters
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. - . .| The cohesive strategy developed should considenfiat impacts of
Resistance to change from existing mini-bus ;L e X L :

; . plan on existing mini-bus drivers and should sesKirhit negative
drivers that may impact revenues, costs.

impacts on this group.

. . . | . The cohesive strategy developed should accounthferbarrier and

Low standards of service given range of private . S X
L provide the necessary support or training to ensuregh level of

owner/operators (reliability etc.).

service

Sustainable Development Benefits: Sustainable development benefits expected fronmipeementation
of the efficient vehicles mitigation action and atenmarizedn Table 3.65.

Table 3.65: Sustainable Development Benefits Assated with improvements and expansion of
public transit

Sustainable Development Benefit Proposed Interventions and Comments

The main boost to the economy would be that foreigrhange is reduce
as a result of the reduced demand for diesel aadliga fuel importation
At 2014 average wholesale gasoline and diesel pribat translates tp
approximately EC$30 million per year by 2030.

o

GDP / Macro-economy

Improvements to vehicle efficiency reduces demasrddiesel fuel by 8
million litres and gasoline by 22 million litres.

Transport fuel combustion results in the releasaiopollutants including
nitrogen oxides (N§), sulphur dioxide (S¢), particulate (PM and Pj4)

and carbon monoxide (CO). These pollutants haea bisely related to
large number of health risks including increasedtatity and morbidity
associated with corresponding changes in ambieuaiity

Based on default IPCC emission factors (1996, IPI@Cransport emission
reductions could be as large as:

Energy Security

D

Environment / Health

28 tonnes of N@
247 tonnes of CO
47 tonnes of NMVOC
0.5 tonnes of SO

Improvement in mobility options, reduction in tiaficongestion and tim
Public Transit and Other Road Users savings as congestion is reduced. The measurelwenlove an estimate|
5,700 passenger cars from the road by 2030.

Q_\U

3.5.5 Agriculture and Land-Use, Land-Use Change and Forestry

The Agriculture and Land-Use, Land-Use Change amddtry sector includes anthropogenic greenhouse
gas emissions and removals by sinks that occuramaged lands including the following:

* CO emissions and removals resulting from C stock ghann biomass, dead organic matter and
mineral soils, for all managed lands;

* N20 emissions from all managed soils;

* COz emissions associated with liming and urea applinab managed soils;

* CHs emission from livestock (enteric fermentation)dan

* CHs and NO emissions from manure management systems.

A review of government policies, plans, strategiad targets identified a total of 7 mitigation ans
related to agriculture and land-use, land-use ahang forestry. These mitigation options wereaered
in stakeholder workshops held in August 2015 amdi@entified with their qualitative ranking of five
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different criteria in Table 3.66. The last colunumsnarizes the overall ranking on a scale of 1wha8re
3 denotes the highest prioritization.

Table 3.66: Agriculture, Land-Use, Land-Use Changand Forestry Mitigation Actions

Sustainable 3 3 5 3 3 283
Agroforestry

Reforestation 3 3 2 3 2 2.5
Watershed and

Flood 3 2 2 3 2 2.33
Management

Biogas Digestery 2 2 2 2 3 2.33
Natlonal_ Land 2 3 5 3 5 217
Use Policy

Carbon  Storage 15 2 3 2 2.08
in Soil

Solar Dryers 1 1 1 1 1 1

Prioritized mitigation actions were bundled undeo programs; agroforestry and forestry management
and reforestation.

Sustainable Agroforestry

Summary: Agroforestry refers to land use practices in whitkes and other woody perennials are
spatially or temporally integrated with crops aives$tock on a given unit of land. The cultivatimirfruit
trees alongside traditional crops and plantingeég for shade result in an increase in forestrcand
increase in biomass density that sequesters calbdinis action 500 ha of additional agriculturahtls
are converted to agroforestry practices by 2030.

The measure considers implementation on existimgudtyral lands that are currently cleared of sree
and does not involve deforestation of existing $tse

Current Status:
Proposed | nterventions and Timeframe

Two major interventions are proposed in order tplement agroforestry projects in Saint Lucia. Ehes
interventions and the proposed timeframes for impletation are summarized in table 3.67.

Table 3.67: Description of Interventions and timefame for Agroforestry

Proposed Time-frame (0]
Implementation

Implement an extension program to enhance |the

knowledge and skills of farmers related to agrastme 2017-2020

and undertake studies to ensure the productivity |an
profitability of agroforestry projects.

Agroforestry including the planting of fruit andatte trees
Implementation  off on 500 ha of land. Build on demonstration project2020-2025

Action Description of Intervention

Capacity building for
farmers, extension
services

agroforestry currently underway.
projects, improveg Develop a more coordinate and cohesive govern NGB, ¢ 5018
governance approach.

Finalize Watershed Management Guidelines 2016-2017
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Emission Reduction Potential

The emission reduction potential for agroforessrydlated to the growth of biomass of fruit anddgha
trees. Cocoa-based agro-forestry systems canvachigh levels of carbon sequestration in the rasfge
34 to 96 tC per ha (Oke, D., & Olatiilu, A., 201The Cocoa adaptation pilot establishment andresipa
of diversified cocoa based agro-forestry systenfiaimt Lucia estimated 50 to 80 tCO per ha (Paul, C
M., .2015).

For this measure which proposes the implementati@yro-forestry systems on 500 ha of land in Saint
Lucia. An average carbon sequestration potenfigdl509 tCQe per hectare per year is employed.
Emission reductions in agroforesty are estimatdukt@.9 GgCO2e in 2030 and are summarized in Table
3.68.

Table 3.68: Emission Reductions (2015-2030)

Mitigation Action 2020 2025 2030

Agroforestry 0 1.6 7.9 7.9

Figure 3.33 illustrates the emission reduction po&¢ compared to total emissions expected from
agricultural emissions in the baseline.

Figure 3.33: Emission Reductions for Agroforestry Mtigation Action (GgCOze)
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Uncertainty in the emission reduction calculatisprimarily associated with the carbon sequesinati
potential of the agro-forestry systems put in plaee, cocoa based agroforestry, mango trees etc.)

Feasibility and Risk (addressing barriers)

Table 3.69 indicates the main barriers that weemtified in stakeholder consultations and how these
barriers might be addressed by the proposed imgoress.
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Table 3.69: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

I_%apacity building is proposed to enhance the skild knowledge of
armers related to agroforestry and also to dematesthe productivity
and profitability of agroforestry before it is ingphented.
Agroforestry practices can require additiopalThe proposed agroforestry program should identifgbolr
labour that is expensive requirements and costs
Access 1o market. .mfrastruc.ture can Inhlblt'I'he government should undertake studies to determimat market
farmers from exploiting benefits of fruits, nuts. ; ; X

: infrastructure is available or required.
and timber generated by trees

Reluctance of farmers to change practices
adopt new systems (risk aversion)

. o . For a number of years farmers may not have sulistanelds and
Initial capital investment in trees and delay ;

X . : returns. The proposed agroforestry program shimgldide low-cost
before income is available

loans or grants to ensure viability of farms durthig transition.

Sustainable Development Benefits. Sustainable development benefits expected fronmipeementation
of the agroforestry mitigation action and are sumpea n Table 3.70.

Table 3.70 Sustainable Development Benefits Assoidd with Agroforestry
Sustainable Development Benefit Proposed Interventions and Comments

Food Security Increased _prqducti_vity anq diversity of produc.tsfarm Iands will _increase
food security in Saint Lucia and the country w#l less reliant on imports
Agroforestry has a number of important environmebenefits including
increasing soil nutrient and water retention ardtlioing soil erosion throug
increased tree cover and root systems. Nitrogengfitrees and shrubs can
also increase soil fertility and crop yields.
Agroforestry products can enhance food securigemify farmers’ income
and typically have higher profitability than othelod crops. Agroforestry
can also be a source of sustainable wood fuelaon-fimber and livestoc
fodder.
Agroforestry can enhance local adaptive capaatyekample by using tree
to create living barriers to support nutrient cygliand counter soil erosio
Adaptation Agroforestry can increase water infiltration antergion in the soil profile
and help adapt to climate change since perenrmipkaire better able to cope
with droughts and floods than annual crops.

=

Environment / Health

Farmers

%)

Costs. The cocoa-based project was estimated to haveramgaotential value of $EC420,000 for 130
participating families based on expected dry cdoean, and fruit production and value (, 2015). The
project was over 45 ha and if we scale up the pialevalue if the agroforestry mitigation actioneth
earning potential for a 500 ha project would béhimrange of $EC 4.7 million per year.

In general, agroforestry systems can be implemeatedlatively low cost. Mitigation costs based on
reported values from two available studies (Tenmiigk2012, Lager and Nyburg, 2010) indicate an
average mitigation cost of $13.25 per tonne of @&iced. This cost estimate would put the agrefoye
project total cost at around EC$ 2.3 million.

Forestry Management and Reforestation

Summary: The action considers the reforestation of over @ |38 of degraded forests and protection of
other forests under threat of deforestation. Ratat@n involves foresting lands that were oncedts,
but have been depleted or converted to non-foaest dbver the last 30 to 50 years.
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Current Status: Deforestation in Saint Lucia is still occurring farban areas, but over the last decade the
rate of deforestation has been slowed and everrsewdor agricultural lands. Significant tracts of
underutilized agricultural lands have been allow@degain tree cover and the forest reserve area ha
increased by 18% to 9,415 ha between 2000 and 2046.government of Saint Lucia is undertaking a
number of reforestation efforts primarily in seltdegraded areas or areas of high risk from stands
flooding. The IYANOLA natural resource managempraject has been initiated in the north-east part
of Saint Lucia with the aim of providing protectiand regulating services including water purifioati
and carbon sequestration. Stated aims includdiléaang and restoring degraded natural forestar
restoring forest cover along riparian buffer zoaed reaching an agreement with local private lancos/

to enlarge the effective area under protectione Jinccessful implementation of the IYANOLA project
could provide a template of land management foerthgions in Saint Lucia.

Guidelines for developing watershed managementpaa being developed through the DVRP as well
as one watershed management plan.

Proposed | nterventions and Timeframe

Three major interventions are proposed in ordemiplement a large scale forestry management and
reforestation mitigation action in Saint Lucia. €Be interventions and the proposed timeframes for
implementation are summarized in Table 3.71.

Table 3.71: Description of Interventions and timefame for Forestry Management and
Reforestation

Proposed Time-frame  for

Action Description of Intervention

Rehabilitation of ~1,000 ha of degraded naturaédb
areas. Protection of additional 500 ha of foresba 2016-2020
(forest reserve or other agreements for protection)

Implementation

Reinforce
IYANOLA Project

Development  and
implementation off Based on experience from IYANOLA project develop

national forest regional forest management plans with targets|f&018-2022
strategy based oh forestry rehabilitation and protection.
regional plans

Increase the level of enforcement to ensure thaingo
and forestry regulations are adhered to and thiasfe
are protected.

Enforcement of
zoning and forestry
regulations

2022-2030

Emission Reduction Potential

Rehabilitation of degraded natural forest areas @otkection of existing forest areas can substéytia
reduce the level of carbon released or enhancesitikes from forests. This measure proposes the
rehabilitation or reforestation of 1,000 ha of lad the protection of 500 other ha of forest nesénat

is under direct threat from degradation.

The assumption is that degradation of forests aameversed through the implementation of these
measures. The net increase in biomass for thesst$o(i.e., additional growth in biomass and dese

in wood removal) is assumed to be the equivaleBt®fonnes of biomass/ha annually. This is edenta

to 4.9 tCQe/ha.

Assuming full protection and reforestation effodare in place by 2020 the estimated net emission
reductions relative to the baseline is provided@able 3.72.
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Table 3.72: Net Emission Reductions (2015-2030)

Mitigation Action 2015 2020 2025 2030

Forestry Management and Reforestation 0 7.35 7.35 357

Figure 3.34 illustrates the emission reduction pudéé compared to total emissions expected from the
overall emissions in the baseline.

Figure 3.34: Emission Reductions for forestry managment and reforestation (GgCQe)
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Uncertainty in the emission reduction calculatiosgprimarily associated with the level of existing
degradation of forests in Saint Lucia and the extenwhich protection will allow these forests to
regenerate (i.e., accumulate biomass).

Feasibility and Risk (addressing barriers)

Table 3.73 indicates the main barriers that weemtified in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.73: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

Current users that remove wood from the forestrvesand other
protected forests for charcoal production, timbeodpction or
Impact on current users (charcoal producerdirewood may be doing so illegally; however, thechuse this is a long
timber producers, farmers) standing practice restricting them from doing sdl Wave negative
impacts on their livelihoods. The proposed intatian should seek
ways to provide income in other ways to these users

Programme costs for ongoing management |a
protection are substantial, lack of capacity
monitor

r](rjmreasing the level of enforcement as proposeld@duire long-term
unding. Climate financing may be one way to sedhese funds.

—
=0
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Barriers Proposed Interventions and Comments

Private land ownership The proposal will require that agreements betwesgulators and
private land-owners to ensure protection.
The ministry of Agriculture, Food Production, Fisles, Co-operatives
nd Rural Development must provide an overall gowgrstructure for
all local governments that are impacted under tap.p

Weak governance structures, overlappin
jurisdictions

Sustainable Development Benefits. Sustainable development benefits expected fronmipeementation
of the forestry management and reforestation ntitbgaaction and are summarized in Table 3.74.

Table 3.74: Sustainable Development Benefits Assatgd with forestry management and
reforestation

Sustainable Development Benefit Proposed Interventions and Comments
Reforestation and protection efforts will reducél swosion and increasg
water availability by reducing run-off and can iease water quality.

Environment / Health

Land-owners will ultimately benefit from the protien of forests as reduced
degradation will increase the sustainable wood lyumyailable.
Forests provide important wildlife habitat and reiddg human disturbance
Protection of Biodiversity of these habitats will increase the level of faladiversity Increasing
protection of forests can also lead to increasam fbiodiversity.

Land-Owners

Costs: Cost estimates for initiatives to reduce forestrddgtion and increase protection are estimated to
be under $EC26 per tonne of emissions reduced.cbsisestimate would put the Forestry Management
and Reforestation program at a total cost at ar@@$ 2.1 million.

3.5.6 Waste

The waste sector discussed under the mitigatioesasgent includes three major sources of emissions.
Solid waste disposal, wastewater treatment andedtlease of hydrofluorocarbons (HFCs). HFCs are
considered under the industrial processes categoey conducting emission inventories.

A review of government policies, plans, strateqaaed targets identified a total of 5 mitigation aos
related to waste. These mitigation options weveereed in stakeholder workshops held in August 2015
and are identified with their qualitative rankinfyfive different criteria in Table 3.75. The lagilemn
summarizes the overall ranking on a scale of 1win8re 3 denotes the highest prioritization.
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Table 3.75: Waste Mitigation Actions

Water distribution /

Network Efficiency 3 2 2 2 2 2.16
HFCs phase-out 3 3 2 1 2 2.16
Waste to Energy 3 2.5 1 2 1 2.08
Effective Systems fo

Liquid Waste Treatment L L5 2 2 L 1.42
Waste Management (3Rs 1 1 2 2 1 1.33

Mitigation options were found to primarily targeitheer wastewater, HFC or solid waste disposal
emissions. Two programmes were proposed; wattidison and network efficiency and HFCs phase-
out. Waste to energy projects are potentially mred under the 35% renewable energy target.

Water Distribution / Network Efficiency

Summary: The action considers improvements in the wateridigion network operated by the Water &
Sewerage Company Saint Lucia (WASCO). Measurdsidacthe replacement of existing inefficient
pumps with high efficiency pumps and reducing legkéhrough repair and replacement of pipes and
through pressure modulation.

Current Status: WASCO is responsible for the provision of potabktey and sanitation services for the
whole of Saint Lucia. Water supply is very corgd and hurricane and storm events can causeesever
damage to water supply infrastructure and disrupply. Currently it has been estimated that the-no
revenue water distribution loss is at least 56%n{Saucia Water Partners, 2013). The National Wate
and Sewerage Commission (NWSC) has proposed thliskta unit that will be tasked with monitoring;
compliance and enforcement of regulations, serstaedards; efficiency and other critical areas #nat
necessary to cause improvement and increase afficet WASCO.

A partnership programme is being implemented by Hrevironmental Health and Sustainable
Development Dept. of Caribbean Public Health Agef€xRPHA) and the Deutsche Gesellschaft fur
Internationale Zusam-menarbeit (G1Z) and WASCOdsisd in identifying feasible options for improved
utility management and reducing high water distidiu losses. The project will provide support for
training, utility expertise in network managemeamipair and detection and identify appropriate astio
that could be taken to reduce water distributi@sés and increase efficiency.

A road map for improved Water Distribution and NetkwEfficiency Management is provided in Figure
3.35 below.

Proposed | nterventions and Timeframe

The proposed intervention and timeframe for impletagon for the water distribution and network
efficiency mitigation action is summarized in taBl&6.
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Figure 3.35: Road Map for improved Water Distribution and Network Efficiency Management
(Glz, 2014)

Costs A ) o e
® Separation transport and distribution network
® Optimization of house connections
. .
High Implementation of DMA
® Allocation of store and workshops
® |nstallation new measuring devices
® Master plan for water supply an sanitation
® Distribution zoning
Medium
® |nspection / repair measuring devices
@® Support on hydraulic modeling
. P .
® Coaching GIS Training energy audits
i ® Optimisation Stock management ® Jimu loak dekection
ow - .
[ J
el on ot srapping ® Fact finding mission ground water potential
® Training on repair
® Trainina valve maintenance
Immediate One year Three years
Time Frame

Table 3.76: Description of Interventions and timefame for Water Distribution and Network
Efficiency

Proposed Time-frame

Action Description of Intervention :
for Implementation

Implement pump
replacement ang
maintenance ang
repair of valves,
appurtenances  and

pipes

Installation of high efficiency variable speed puamihat

offer flexibility and operational efficiency. Regdement

and repair of existing water distribution netwakgeting| 2018-2025
a reduction in system water losses from as high64s

(Saint Lucia Water Partners, 2013) to less than.20%

Emission Reduction Potential

It is estimated that baseline emissions from watet wastewater distribution in 2015 are roughly 6.1
GgCQe, based on total electricity consumption of ov@rndillion kWh. Approximately 393 million
imperial gallons of water are delivered to custarimr WASCO annually. Emission reductions are based
on two factors, the reduction of overall water &ssfom approximately 56% in 2015 to 20% by theryea
2025 and an increase in average pump efficiendyl®s from the baseline. Based on these assumptions
the estimated emission reductions relative to #eeline are provided in Table 3.77.

Table 3.77: Net Emission Reductions (2015-2030)
Mitigation Action 2020 2025 2030

Water Distribution and Network Efficiency 0 0.76 91. 2.1
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Figure 3.36 illustrates the emission reduction ptigé compared to waste emissions expected from the
water distribution and network efficiency mitigatiaction.

Figure 3.36: Emission Reductions for Water Distribdion and Network Efficiency (GgCOze)
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Uncertainty in the emission reduction calculatinassociated with two main factors:

* Level of efficiency improvement that can be achétby pump replacement, maintenance and
repair
» Estimations of overall current water network systesses and the degree to which repairs can
reduce these losses
Feasibility and Risk (addressing barriers)
Table 3.78 indicates the main barriers that weentified in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.78: Main Barriers to Implementation

Barriers Proposed Interventions and Comments

WASCO has been operating at a deficit for many gjeand does nat
ave available capital or financing to addresscigfficy and wate
system losses. It is likely that funding will netedcome from climate
finance or other sources for this mitigation actitm be fully
implemented.

Capital investment for replacement and repai ol?
existing infrastructure

Sustainable Development Benefits. Sustainable development benefits expected fronmipeementation
of the forestry management and reforestation mitigaaction and are summarized in Table 3.79.
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Table 3.79: Sustainable Development Benefits Assated with water distribution and network
efficiency

Sustainable Development Benefit Proposed Interventions and Comments

Increased efficiency reduces systems losses arsko@s water. By 2030
is estimated that the action will reduce overaltevauisage by nearly 10
million gallons annually.

O ~

Electricity generated primarily from diesel resuits the release of air
pollutants including nitrogen oxides (ML) sulphur dioxide (S§),
particulate (PM and PM) and carbon monoxide (CO). These pollutants
have been closely related to a large number ofttheddks including
increased mortality and morbidity associated wilresponding changes
Environment / Health ambient air quality.

=)

Based on default IPCC emission factors (1996, IPfoClliesel generation
emissions could be as large as:

5.8 tonnes of N@
0.6 tonnes of CO
0.2 tonnes of NMVVOC
0.7 tonnes of SO

Operating costs for water and wastewater distioutian be substantiall
reduced through the mitigation action. It is estied that in 2030 energ
expenditures for water and wastewater pumping earetuced by EC$3.
million annually. However, it is unclear how thesgure savings may b
returned to consumers through reduced tariffsjiially WASCO may have
to increase tariffs to pay for capital investments.

DO <

Water Consumers

Costs: Water distribution and network efficiency improvame tend to have short paybacks and
reasonably quick returns on investment (Allianc&é&ve Energy, 2007). The initial cost of buyingl an
installing a pump is typically only around 10% d€lcycle costs, where energy and maintenance costs
dominate.

HFC Phase-Out

Summary: HFCs were introduced to replace ozone depletingtanibes commonly used in refrigeration
and air-conditioning equipment. Most HFCs areepbgreenhouse gases. Low carbon alternatives exis
such as ammonia (R-717) or carbon dioxide (R-7&®me progress has been made in refrigerated trucks
and trailer systems, but cost effective optiongpssenger vehicles remain limited. In the doroestd
commercial refrigerant and air conditioning secstgnificant progress has been made in adopting
hydrocarbon (HC) refrigerants (e.g., R-600a). &ample, the domestic refrigeration market in Japan
now dominantly using R-600a. It is expected thilhiw 10 years 75% of new refrigerator units inaap

will use HC refrigerants. Some European counttese already banned most uses of HFCs,
US/Mexico/Canada committed to 70% reduction by 2029

Current Status: A Code of Practice for Refrigerant and Air Condigos has been developed in draft form
by MSDEST. There is also a movement towards a nmangdphase-out on some HFCs.

Proposed | nterventions and Timeframe

The proposed intervention and timeframe for impletagon for the HFC phase-out mitigation action is
summarized in Table 3.80.
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Table 3.80: Description of Interventions and timefame for HFC Phase-Out

for

Proposed Time-frame
Implementation

Public awareness campaign to increase the capfure o

Improved HFCs from refrigeration and air-conditioning
Management  and equipment before they are released. Improveditigip 2016-2020
Repair Program| of technicians to maximize capture of HFCs from

Description of Intervention

improved equipment during repair and disposal.

governance. Improve licensing and training, including for cusi® 2016-2020
personnel. Improve enforcement.

HFC phase-out| Encouraging alternatives to HFC refrigerants thio 195020-2025

governance regulatory or economic instruments, import bans

Emission Reduction Potential

The emission reduction potential is related tordacement of imported HFCs in bulk and in product
by alternative refrigerants with a substantiallwér global warming potential. The mitigation actio
assumes a replacement rate of 20% over the basEimée achieved by 2030. It also considers that
alternatives have on average a global warming patethat is 90% lower than baseline HFC
consumption. Total emission reductions expectethfthe HFC phase-out are expected to reach 8.5
GgCO2e by 2030 and are summarized in Table 3.81.

Table 3.81: Emission Reductions (2015-2030)

Mitigation Action 2020 2025 2030
HFC Phase-Out 0 0.7 4.7 8.5
Figure 3.

Figure 3.37 illustrates the emission reduction pidé compared to total HFC emissions expected from
the HFC Phase-out mitigation action.

Figure 3.37: Emission Reductions for HFC Phase-oGgCO2e)
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Uncertainty in the emission reduction calculatienassociated with three main factors:

* Availability of alternatives to HFCs for residertiaommercial and vehicle air conditioning.
» Cost feasibility of alternatives to HFCs for regitlal, commercial and vehicle air conditioning.
» Baseline estimates of HFC emissions in Saint Lucia

Feasibility and Risk (addressing barriers)

Table 3.82 indicates the main barriers that weemtified in stakeholder consultations and how these
barriers might be addressed by the proposed intgores.

Table 3.82: Main Barriers to Implementation

REEIS Proposed Interventions and Comments
I . A clear identification of alternatives availablecmnsumers needs to he
Availability of alternatives conducted

Cost effectiveness and performance
alternatives

Difficulty in regulating HFCs contained in Better tracking of HFCs through customs by providimproved
imported air-conditioning and refrigeratigntraining and better licensing of agents that hamt€ refrigerants ig
products proposed.

The proposed public awareness campaign and trafoimgchnicians
can help to address stakeholder acceptance.

%‘: study of cost impacts on consumers needs to beumted

Stakeholder acceptance

Costs: Some alternatives in the marketplace cost more 10aimes that of common refrigerant systems
(e.g., HFC-134a). However, overall refrigeranizresent a fairly small portion of the overall cogan

air conditioning appliance. Overall abatement&dst HFC phase-out program in Europe are estimated
at EC$ 121 per tCf reduced. However, this proposed phase-out igfisigntly less ambitious (greater
than 50% reduction versus 20%) and lags nearlycadiebehind. Because of the significant growth in
market of alternatives and reduced ambition tadats are based on EC$60 per t€@educed. This is
equivalent to EC$3.1 million of which at least 20%uld be program costs.

3.5.7 Summary of Mitigation Assessment

The mitigation assessment identified a total opdifritized mitigation actions. These mitigatioctians
and expected emission reductions are summarizédhte 3.83.

Table 3.83: Main Barriers to Implementation

Sector Prioritized Mitigation Actions 2015
Energy Energy Efficient Buildings 0 2.0 4.8 7.0
Demand Energy Efficient Appliances 0 6.5 10.7 7.2
35% Renewable Energy Target by,
Electricity 2020 (Average of 3 scenarios) 0 44.1 44.1 44.1
Generation Improvemen_ts_to Grl_d_ Distribution 0 6.6 8.6 11.0
and Transmission Efficiency
Efficient Vehicles 0 10.1 16.2 23.3
Transportation Impro_ved and Expanded Publlc0 03 18 30
Transit
Agriculture and| Agroforestry 0 1.6 7.9 7.9
Land-Use, Forestry Management and
Land-Use Reforestation 0 74 74 74
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Sector Prioritized Mitigation Actions 2015 2020 2025
Change and
Forestry
Water Distribution and Networ
Waste Efficiency 0 038 1.9 21
HFC Phase-Out 0 0.7 4.7 8.5
TOTAL Emission Reductions 0 48.0 103 122

If all 10 prioritized mitigation actions were impiented the following emission reductions could be
achieved. The total emission reductions represeéetrease in baseline emissions of 7% from 2026, 1
from 2025 and 16% from 2030. This decreases dvenaissions by 121 GgCO2e in 2030 from 816
GgCO2e in the baseline to 695 GgCO2e in the mitigascenario. Relative to 2014 the growth in
emissions declines from an average emission groatéhof 2.2% per year to 1.2% per year. Emission
reductions of the mitigation actions relative te thaseline are illustrated in Figure 3.38.

Figure 3.38: Emission Reductions for all MitigationActions (GgCQze)
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CHAPTER 4. MEASURES TO FACILITATE ADEQUATE ADAPTATION TO
CLIMATE CHANGE

4.1 OVERVIEW

Saint Lucia’s economy has evolved over the years foeing heavily dependent on Agriculture, primaril
banana production, to an economy dependent on Srouand Other Services, in particular Financial
Services. The development of various key sect@pgeaally Tourism, Agriculture and Fisheries, are
critical to the continued economic growth of theicwy. The economy can be considered as fragile and
therefore any impact of climate change on thestosecould have far reaching repercussions on the
economic and social dimensions in particular, Ih@bds especially of the poor and other vulnerable
groups including women and children.

Sensitive ecosystems, infrastructure and settlesn@amtSaint Lucia’s coast would be highly susceetibl
to climate change, climate variability and climatgremes including and sea level rise. Furthermore,
ocean encroachment may lead to significant andarsgble damage to natural habitats, agricultianadis,
built infrastructure and associated livelihoods.

Numerous studies (e.g. IPCC, 2014; Singh, 1997g&xgignificant shifts in regional climates and sea
levels in the coming decades because of the inoggasncentrations of greenhouse gases in the
atmosphere. In the Southern Caribbean, mean asutfate air temperature is expected to rise by over
2°C, and sea levels by over half a meter by thedhaidf this century (IPCC, 2014). Rainfall amouauts
patterns are projected to decrease slightly in ahramounts but increase in variability, and
evapotranspiration (ET) rates are expected to aserdy about 15 %, based on warmer temperatures.
Further, more variable and extreme weather conditiovhich can lead to severe weather, squalls and
surges, especially during the hurricane seasoritengeriods of neap and spring tides, are likdNC(,
2014).

Poor land use planning, deforestation, squatteeldpments and developments in disaster prone areas
have exacerbated vulnerabilities while the absehepproved building codes and standards has essult

in a housing stock prone to damage by floods, lahelssand high winds. Coral bleaching due to wagnin
ocean waters, physical damage from anchors, stifboc&om silt carried in river runoffs and storm
damage have reduced the area of coral reefs, w#bcated increased vulnerability of the coastlme
storm activity. This condition is exacerbated by thignificant loss of valuable resources such as
mangroves for tourism development and charcoalymtoh.

This V&A assessment focuses on the fact that ckntdtange impacts are being superimposed on an
already vulnerable environment as reported in Saicia’s SNC V& A assessment. The TNC V& A
assessment focuses on key socio-economic sect8@mfLucia namely:

» Coastal Development,
» Agriculture, including Livestock and Fisheries,

e Water,
e Tourism,
* Health,

* Financial Services Sector, and
* Vulnerable Settlements.
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The various sectoral V&A assessments are basedhesdenarios of two of the more highly ranked
downscaled global climate models. Two regional devated climate change scenarios provided the
requisite data on an annual, monthly and dailydfasithe current period (1981-2015) and two fuk@e
year time slices (2040-2068 and 2070-2098). Thanaat climate variables including:

air temperature,
rainfall,

solar radiation and
evaporation,

Data for Saint Lucia for the period 1961 to 210G weovided by INSMET (Instituto de Meteorologia de
Cuba) via the 5Cs (Caribbean Community Climate @baBentre). The data was PRECIS-downscaled
scenarios of a version of the HadCM3 (British) &@HAMS5 (European) climate models forced by the
SRES A1B forcing scenario and recast on a 25 x25kd spacing. Nine (9) grid points in and around
Saint Lucia were used for the mapping of minimumpgerature (Tmin), maximum temperature (Tmax),
mean temperature (Tmean), precipitation (raintail) water excess and deficits (P-E) for the erdiaed.

For V&A analysis in the coastal zone, water resesy@agriculture and livestock, tourism, human Ilhealt
financial and vulnerable groups, the lone land-tageal point that lies about 5 km north-east of feete

in the Forest Reserve was used (Figure 4.1).

PwonpE

Figure 4.1: Climate Scenarios: Projected Changes iAir Temperature, Rainfall and Water Deficits
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4.2 CLIMATE SCENARIOS/ANOMALIES

Although scenarios and mapping were done for ctuE981-2015) minimum, maximum and mean air
temperature (Singh et al., 2016), for purposesrevity, only the results for mean Air Temperatunel a
Rainfall for the Dry and Wet seasons of Saint Luataording to the HadCM3 climate scenario are
presented.

4.2.1 Climate Scenarios/Anomalies - Mean Air Temperature: HadCM3 (2040-2069)
For the mean air temperature anomalies for these@ton, when comparing 1981-2015 to 2040-2069, it
is evident that the cooling influence of the oceanses mean temperature increases to be 2C.7But
the mean air temperature increases tend to belgligigher (~2.0° C) in the vicinity of the land-based
grid point (Figure 4.2a).Similarly the mean air f@mature anomalies for the dry season, when compari
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1981-2015 to 2040-2069, it is again evident thatiticreased heat capacity of the land-based poitiin
east of Soufriere pushes the mean air temperataredse to ~2.%C (Figure 4.2b).

Figure 4.2: Mean Temperature — Wet season, (a) anMean Temperature — Dry season, (b)
anomalies 1981-2015 vs 2040-2069 for Saint Luciacacding to the PRECIS downscaled HadCM3
global climate model
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4.2.2 Climate Scenarios/Anomalies - Seasonal Precipitation: HadCM3 (2040-2069)
As for precipitation anomalies (1981-2015 vs 20089 during the wet season, the PRECIS-downscaled
HadCM3 model projects slight decreases in seaddoake to December) rainfall in the future (2040-
2069), especially along the west coast and ranfimgp ~ - 25 mm/season near Castries to ~ - 20
mm/season near Soufriere. For the rest of thedsldacreases in seasonal rainfall range from ~ - 60
mm/season along the east coast to ~ - 35 mm/seasloa interior (Figure 4.3a)

On the other hand, precipitation anomalies (198152% 2040-2069) during the dry season, the PRECIS-
downscaled HadCM3 model projects greater decreasesasonal (January to May) rainfall in the future
(2040-2069), especially along the eastern coasbéatite order of ~ - 75 mm/season except near Cotton
Bay. For the rest of the island, covering mostha west coast and the central regions, decreases in
seasonal rainfall range from ~ - 100 mm/season tb25-nm/season in the interior (Figure 4.3b).

4.2.3 Climate Scenarios/Anomalies - Mean Air Temperature: ECHAMS5 (2081-2100)

When comparing 1981-2015 to the second future @esfd2081-2100, for the wet (June to December)
season, mean air temperature increases are aggisinglar, with the eastern half of the island ity

an increase in mean air temperatures by ~ 2@y the end of the century, an amount lower tian t
rest of the island due to the cooling influenceéhaf oceans. On the other hand, for the rest oistaad
that includes the land-based grid point, the meatemperature is expected to increase by >*T0by
2100 according to the PRECIS downscaled HadCM3 i(&ttgpure 4.4a).

For the same reasons, it is not surprising tolsmexhen comparing 1981-2015 to 2081-2100, fodtlye
(January to May) season, mean air temperature asese are again very similar, with mean air
temperatures on the eastern half of the islanda&geo rise by ~ 2.75C by the end of the century. This
is lower than the rest of the island due to thdinganfluence of the oceans. For the rest of #tand that
includes the land-based grid point, the mean aiptgature is expected to increase by >°30by 2100
according to the PRECIS downscaled HadCM3 modeufei 4.4b).
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Figure 4.3: Precipitation anomalies (1981-2015 v920-2069) during the wet season, (a) and during
the dry season, (b) for Saint Lucia according to tt PRECIS downscaled HadCM3 global climate
model
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Figure 4.4: Mean air temperature anomalies 1981-2®lvs 2081-2100) during the wet season (June
to December), (a) and during dry season (January tMay), (b) for Saint Lucia according to the
PRECIS downscaled HadC3 global climate model
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4.2.4 Climate Scenarios/Anomalies - Seasonal Precipitation: ECHAMS5 (2081-2100)

Two distinct patterns emerge for precipitation aabes (1981-2015 vs 2081-2100). During the wet

season, the PRECIS-downscaled HadCM3-AEXM modgéept® important decreases in seasonal (June
to December) rainfall in the future (2081-2100)pessally along the western and central parts of the
country with decreases in seasonal rainfall ranffiogn ~ - 350 mm/season to ~ - 400 mm/season. For
the rest of the island, concentrated along theaeastt and the northern and southern extremitezsedses

in seasonal rainfall average ~ 250 mm/season (Eigiba).

For precipitation anomalies (1981-2015 vs 2081-2Hi0ing the dry season, the PRECIS-downscaled
HadCM3 model projects lesser decreases in seaglamlary to May) rainfall in the future (2081-2100)
For most of the central (including coastal regiohshe country) rainfall is expected to fall by ~010
mm/season. But for the rest of the island, covemogt of the northern and southern regions, deeseas
in seasonal rainfall are expected to average ~ 7&saason (Figure 4.5b).
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Figure 4.5: Precipitation anomalies (1981-2015 v€821-2100) during the wet season, (a) and during
the dry season, (b) for Saint Lucia according to tt PRECIS downscaled HadCM3 global climate
model
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4.3 COASTAL ZONE

Saint Lucia as a Small Island Developing State §IB highly vulnerable to climate change becadse o
its small size and low elevation in some coastaasywhich increases sensitivity to climate chaaye
limits the ability to adapt. The IPCC (2007; 201dports note that adaptive capacity of human system
is generally low in Small Island Developing StasssSaint Lucia. Small Island Developing States are
therefore likely to be among the countries mostossty affected by climate change and its impacts.
Among the most important consequences of climaaag®, especially for small islands, are sea lesel r
and storm surge events (IPCC, 2007; IPCC 2014)clwhan severely impact coastal waters, coastal
ecosystems and coastal infrastructure includingspbarbours, access roads, bridges and buildivels,
into the future.

4.3.1 Methodology
Data representing future sea level changes foR@#-2069 and the 2081-2100 future time slices are
derived from the latest IPCC (2014) Climate ChaRgport (Olsson et al., 2014). However, sea legel ri
values of the IPCC (2013) are rather conservativenncompared to other recent studies that integrate
land ice contribution to sea level rise (Rahmst@®07, 2010; Horton et al., 2008; Vermeer and
Rahmstorf, 2009; Grinsted et al., 2009). In viewlo$ conservativeness, the extreme values ofRGE]
(2014) based on the Representative Concentratithwg (RCP) forcing scenarios were selected: 0.38
m for the 2046-2069 period (RCP 8.5) and 0.82Her2081-2100 period (RCP 8.5).

As for the vulnerabilities of the coastal zone tojected future (2040-2069 and 2081-2100) climate
change and sea levels, this was done through dateaolevel rise and storm surges gleaned fromatéim
models (A-OGCM: Atmosphere-Ocean General Circutatidodels) (IPCC,2014) and the Caribbean
Disaster Mitigation Project (2005).

Furthermore for the coastal zone of Saint Luciaeuritreat to sea level rise and storm surges, m@urre
(1986-2014) and future (2060-2069 and 2081-2108)eeecls and storm surges were coupled to digital
terrain mapping (DTM) using GIS techniques (Singt &I Fouladi, 2005, 2007). These analyses allowed
identification of ecosystems (e.g. mangroves, saasg coral reefs), infrastructure (e.g. buildingads,
ports) and communities (e.g. fishing villages, talagricultural land) that are likely to be at Imigsk to
climate change and variability.
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Finally, based on the foregoing analyses, adaptsioptions and barriers to adaptation to climatnge
were identified for the coastal zone sector: pdssipportunities and priorities (coastal infrastue and
development, coastal zoning changes, setback Jifotsenabling effective and proactive adaptation t
climate change and sea level rise in the coasta.zo

4.3.2 Future Sea Level and Storm Surge Scenarios and Impacts
Table 4.1 presents the future (2040-2069 and 20Q8D2sea level and storm surge scenarios for a
Category 2 and a Category 5 Hurricane for Sainid.uthe final values of sea level rise for 2040206
is 0.47 m and the total land area in the coasta zbat are likely to be inundated is 0.0972Kihe final
values of sea level rise for 2081-2100 is 0.91 «h the total land area in the coastal zone thalileeky
to be inundated is 0.386 KnThe areas that will be most impacted by sea lgse| especially in 2081-
2100 are towns and villages along the east cdastMicoud and Dennery, and Castries, Gros Islet and
Anse de La Raye along the west coast (Table 4. Fanae 4.6).

When combining sea level rise in 2040-2069 (0.47with a the storm surge generated by a category 2
hurricane (2.47 m), the total land area in the dasne that is likely to be inundated is 3.575%({hable

4.1 and Figure 4.7). When combining sea leveling940-2069 (0.47 m) with a the storm surge gdedra
by a category 5 hurricane (5.87 m), the total lareh in the coastal zone that is likely to be irated
increases to 19.474 KmAgain, the areas that will be most impacted taylsgel rise, especially in 2081-
2100 are towns and villages like Micoud and Denradoyg the east coast, Castries, Gros Islet aneé Ans
de La Raye along the west coast, and Vieux Fothersouth coast (Table 4.1 and Figure 4.8).

Table 4.1: Future Sea Level and Storm Surge Scenas for a Category 2 and a Category 5
Hurricane: Saint Lucia
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0 O |(m) (m) (m) (m) (m)
2040-2069 0.38 0.09 0.47 2.00 2.47 5.40 5.87
'(E“n?”)dated 0.065  |<0.00  |0.097 2.209 3.575 17.199 19.474
2081-2100 0.82 0.09 0.91 2.00 2.91 5.40 6.31
'(E“n?”)dated 0313  |<000 |0.386 2.209 5.191 17.199 21.541

*By adding the sea levels to the mid-value storngss
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Figure 4.6: Future Sea Level Scenarios for 2040-296(a): 0.47 m) and 2081-2100 (b): 0.91m)
showing the coastal zones of Saint Lucia that wille inundated

Figure 4.7: Future Sea Level Scenarios for 2040-296(a: 0.47 m) and 2081-2100 (b: 0.91m)
combined with a Category 2 Hurricane (c: 2.47 m: 240-2069) and (d: 2.91 m: 2081-2100) combined
with a Category 2 Hurricane showing the coastal zas of Saint Lucia that will be inundated

Finally when combining sea level rise in 2040-20891 m) with the storm surge generated by a cayego
2 hurricane (2.91 m), the total land area in thastal zone that are likely to be inundated is 5Ki9F
(Table 4.1 and Figure 4.8). Furthermore when comgisea level rise in 2081-2100 (0.91 m) with the
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storm surge generated by a category 5 hurricald (@), the total land area in the coastal zoneithat
likely to be inundated increases to 21.541%Mable 4.1 and Figure 4.8).

For the category 5 hurricane, the areas that wilhiost impacted by sea level rise and storm surges,
especially in 2081-2100, are towns and villages@lihe east coast like Micoud and Dennery; Castries

Gros Islet and Anse de La Raye along the west candtVieux Fort on the south coast (Table 4.1 and

Figure 4.8).

Figure 4.8: Future Sea Level Scenarios for 2040-296(a: 0.47 m) and 2081-2100 (b: 0.91m)
combined with a Category 5 Hurricane (e: 5.87 m: 240-2069) and (f: 6.31 m: 2081-2100) combined
with a Category 5 Hurricane showing the coastal zas of Saint Lucia that will be inundated

The land use classes most likely to suffer inumaaiiom sea level rise and storm surges, espedralty
sea level rise combined with hurricane-driven steunges are: built-up areas in the larger citiestawns
such as Castries, Anse La Raye, Canaries, VieuxaRorMicoud; intensive farming areas, bare ground
and scrub forests all along the coast of Saintd.(iEable 4.1 and Table 4.2).

As a matter of fact, the city of Castries, espéci@entral Castries that is aready close to orwedea
level will be inundated by sea levels and storngssrproduced by a Category 2 and a Category 5
(especially) hurricane. The rainfall that normadigcompanies these storms will further aggravate the
flooding (See Financial Sector: Figures 4.21 ai2@}.

4.3.3 Coastal Erosion and Setback Benchmarks

Much of the coastal zone of Saint Lucia is charésze by high-density tourism and these areas@rea
face pressure from natural forces (i.e. wind, watides and currents) and human activities (i.ache
sand removal and inappropriate construction ofera structures). The areas of Pigeon Island,dPige
Island Causeway, Rodney Bay and Soufriere have ideatified as some of the most vulnerable to SLR
and include notable resorts (CARIBSAVE, 2012).
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Table 4.2: Major Land Use Classes subject to inunden by Future Sea Level and Storm Surge Scenaridsr a Category 2
and a Category 5 Hurricane: Saint Lucia

Km?

Flooding zones

8.000
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5.000
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2.000 i
1.000 .IJ
0.000 - -II I ...I I L | mnll mnm -

. . Bare Other . Natural Densely
Built Int M - . Golf Forest
ufitup 1 n ens.lve Ground/S Scrub Mangrove | Grassland | Vegetatio |xgd Touristic | Ponds | Tropical ° ores Vegetated
Area Farming Forest Farming Course Reserve .
crub n Forest Farming

m0.38| 0.024 0.009 0.005 0.022 0.000 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
m0.47| 0.035 0.013 0.008 0.031 0.002 0.006 0.002 0.000 0.000 0.001 0.000 0.000 0.000 0.000
m0.82| 0.105 0.049 0.035 0.086 0.009 0.018 0.007 0.001 0.001 0.001 0.001 0.000 0.000 0.000
m0.91| 0.130 0.062 0.044 0.104 0.011 0.022 0.009 0.001 0.001 0.002 0.001 0.000 0.000 0.000
m2.00| 0.804 0.353 0.243 0.469 0.073 0.139 0.075 0.015 0.012 0.015 0.007 0.000 0.003 0.002
m247| 1.318 0.576 0.425 0.725 0.116 0.208 0.121 0.024 0.022 0.023 0.010 0.000 0.004 0.003
m291| 1.924 0.840 0.651 1.016 0.181 0.277 0.169 0.039 0.032 0.032 0.014 0.000 0.005 0.010
m540| 6.114 2.897 2.655 2.601 0.837 0.840 0.604 0.250 0.145 0.120 0.065 0.024 0.028 0.020

5.87| 6.825 3.320 3.058 2.904 0.950 0.914 0.716 0.301 0.177 0.136 0.080 0.034 0.034 0.025
m6.31| 7.458 3.722 3.422 3.214 1.044 0.964 0.814 0.342 0.204 0.151 0.093 0.045 0.042 0.029
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Figure 4.9: Coastal Setbacks (Soomer et al, 2009)rapared to inundation that would occur in the
event of Seal Level Rise (SLR) and a storm surgewsed by a category 5 hurricane for the entire

coastal zone of Saint Lucia
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In a previous study, (Soomet al.,2009: In World Bank/LAC, 2012), juxtaposed proggtsea level rise

of 0.24m on a model utilized by Cambers (1996)Saint Lucia and scenarios for 2020, 2050 and 2070
sea level rise were generated. The objective afgudiis model was to calculate the minimum building
line or setback within which construction shouldgeemitted. The results of this study suggestetisha
level rise will cause the shoreline to recede.

This study superimposed sea level rise scenariggled with a category 2 and a category 5 stormesurg
(See Table 4.1) to generate the coastal areasrifl$&ia that would be subject to inundation anasen
based on current estimates of sea level rise couwpid a category 5 hurricane storm surge (See€Tabl
4.1 and Table 4.2).

It is evident in Figure 4.9 that the projectioneinand benchmarks of the previous study (So@mnatl.,
2009: In World Bank/LAC, 2012) for the four quadia{NW, NE, SW and SE) covering the entire
coastline of Saint Lucia grossly underestimateetktent of the impacts of sea level rise combinati &i
category 5 hurricane storm surge (Figure 4.8)is therefore recommended that these benchmarks be
updated and placed at higher elevations.

4.3.4 Adaptation Strategy for the Coastal Zone

From the foregoing sections it is very evident tblanate-driven sea level rise and storm surges are
expected to have far reaching consequences orotstat zone of Saint Lucia. These flooding events
would certainly cause damage to human settlemantsastructure including roads; mangroves
ecosystems that stabilize the coast, purify runattier and serve as an invaluable habitat for varilmua

and fauna; and agricultural land and crops. Theseurces and activities are extremely sensitive to
climate change because, in the event of sea leses and storm surges, inundation and floodingsienp
saline intrusion into surface and ground water cegiwvould very likely occur.

Adaptation options, guided by policy changes amgislation that may warrant immediate short-term
consideration would include (Leary et al, 2008):

* The formulation and implementation of land-use plag policies to address people and
settlements and agricultural lands at risk to iratiwh deriving from sea level rise and storm
surges;

» Fortification of sea and river defenses in accocdawith sea level rise and storm surges in
vulnerable areas;

* Further implementation of early warning systems @EWh the event of tropical storms and
hurricanes and storm surges (NEMO);

» The building of more shelters on higher groundegitiiear the coast or inland to house people in
the event of inundation due to tropical storms landicanes and storm surges.

Longer-term policy changes and adaptation stradegi@address sea level rise and storm surges sheuld
integrated with economic development policies, stisamitigation and management plans and integrated
coastal zone management (ICZM) plans, to include:

» Adoption of more proactive mitigation measures stinghuse of building set-backs legislation to
limit buildings and other major developmental wark the coast and encouragement of gradual
retreat to higher grounds by making land availabl¢he interior, in an effort to decentralize
economic activities and settlement on the coast;

180



* Undertaking detailed field surveys to identify mastinerable areas along the coast, such as
Castries, Gros Islet, Anse La Raye, Vieux Forgddd and Dennery and determining appropriate
adaptation strategies;

* Undertaking evaluation of agricultural lands, caasurface waters and drainage and irrigation
systems.

The costs of coastal protection works are enormm@ungjing from 0.1 % to 10 % of GDP for most SIDS,
depending on the sensitivity of the coastal zorkethr extent of sea level rise and storm surgeS|P
2007). These huge costs, which are very likelyet@aplicable to Saint Lucia, could be prohibitiwveless
funding can be leveraged through, for instanceAlti@ptation Fund or the Green Climate Fund.

Given that tourism is the lynchpin of Saint Luciasonomy, every effort should be made to devise and
implement plans and policies to protect vital cabasgsources such as beaches and fisheries (eefal r
etc.) upon which tourism is highly dependent.

4.4 WATER SECTOR

The water sector is one of the most important seab Saint Lucia, and the sector most likely to be
affected by the adverse effects of climate chafte. water sector is cross-cutting, with criticabss-
linkages with other key sectors of Saint Luciasupports water for domestic purposes and induafry,
well as other critical sectors, most notably adtioe but also tourism, human health, financial/sers
and vulnerable groups.

As Saint Lucia is of volcanic origin, water resasderive predominantly from surface sources iarsiy
wetlands, streams and springs, and these are #@lor municipal and agricultural purposes. Siwefac
water catchments (sub-watershed areas that are svadply areas for potable water) are relativelyakbm
in area and characterized by steep terrain ovectwhin-off occurs fairly rapidly resulting in lineid
ground percolation. Surface water yields for patafhter purposes vary due to increased abstraaion
in some cases there is soil and chemical contarmm@BEF-IWCAM Project, 2008).

In Figure 4.10, it is apparent that the domestitmas the largest consumer of water accounting 7%

of water used. Apart from household water use tmking, showering and washing, it is highly likely
that a significant proportion of domestic water issapplied to garden crops. The second largess d&
consumer is the hotel sector that accounts for of ¥ater used. The commercial sector consumes 13%
of water used. The other notable consumer is Gowvent (buildings and staff) which uses 12% (Figure
4.10).
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Figure 4.10: Major sectors of the consumption (%) bwater for the year 2015 for Saint Lucia

M Boats, 22480753,
1%

Major Consumers of Water

~ Hotels

M Boats

H Commerc
i Domestic
M Gov't

M Hotels

Domestic,
1051560916, 57%

However, there is a significant level of non-revemater which accounts for approximately 42% of the
water produced, resulting in the company (Water ederage Company Inc.) not recovering as much
revenue as it should. This is a major contribubathe ongoing financial constraints. Non-revenagew
results from, among others:

» Leakage on distribution systems;

» Authorised unbilled consumption (e.g. mains flughiwater used for fire- fighting purposes and
other operational uses);

* Meter errors;

» Errors in the estimate of unmetered use; and

» lllegal use (e.g. illegal connections).

4.4.1 Climate Change Impacts
Climate change is very likely to have a significanpact on the water sector of Saint Lucia. Ralrifal
projected to decrease slightly and become morabiarieading to intense rains and flooding as a=ll
droughts. Warmer temperatures would also exacerbaieght conditions (McSweenegt al, 2009,
20010; IPCC, 2007; 2013).

There are critical implications for the economyS#int Lucia. Apart from the risks of flooding from
excessive rainfall in the low-lying coastlands, iagitural production, a key contributor to GDP and
generator of employment, would be subject to tter@éting conditions of excessive rainfall and fo
with drought.

Sea level rise and storm surges, by-products ofaté change, will also affect the water sectorugho
saline intrusions into coastal surface waterways agricultural soils and flooding of coastal lowdian
and towns, where a large number of the populatidamt Lucia is located.

Human health is also at risk of being directly eféel through loss of life due to flooding, or iretitly
though the impacts on food supply and the prolifensof disease-spreading vectors.
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4.4.1.1 Changes in Rainfall Variability
This section examines changes in rainfall varighilnamely how the different ranges of daily ralhfa
may change according to both the downscaled Had@MBECHAMS5 global climate models for two
future decadal periods (2040-2050 and 2070-208@pewed to a current decadal period (1990-2000).

4.4.1.1.1 Changes According to the Downscaled HadCM3 Global Climate Model
According to the downscaled HadCM3 model for thé@®Q050 decadal period, when compared to the
current decadal period of 1990-2000, there wilamgnificant increase from 14.67 % to 23.79 %him
number of days with insignificant (~ 0.0 mm/day)nfall amounts (+361 episodes). The total counts of
rainfall amounts between ~ 0 to 10 mm/day drops By5-counts (from 65.71 % to 58.76 %) and the
total counts of rainfall amounts between ~ 10 tar#@/day drops by — 121 counts (from 15.05 % to
11.97 %). The more intense rainfall episodes ao2B0 mm/day increases by 15 counts (from 3.94 %t
4.32 % and the even more intense rainfall episofl@8 to 40 mm/day increases to 16 counts (from 0.6
% to 1.01 %) for the future decadal period (20460when compared to the current decadal period
(1990-2000) (Table 4.3).

For the 2070-2080 decadal period when compareletactirrent decadal period 1990-2000, there is a
significant increase in the number of days withgngicant (~ 0.0 mm/day) rainfall amounts (from 4.

% to 26.31 %). The total counts of rainfall amousgsnveen ~ 0 to 10 mm/day also drops by — 343 counts
(from 65.71 % to 57.05 %); the total counts of falinamounts between ~ 10 to 20 mm/day drops by —
114 counts (from 15.03 % to 12.15 %). The morenisgerainfall episodes of 20 to 30 mm/day also

decreases by -13 counts (from 3.94 % to 3.61 %g.dhly for the more intense rainfall episode80to

40 mm/day that the count increases modestly toi$odps (0.61 % to 0.73 %) for the future decadal

period (2070-2080) when compared to the currerddiggeriod (199--2000 (Table 4.4).

Table 4.3: Changes in the range of daily rainfallfim/day) according to the downscaled HadCM3
model: 2040-2050 vs 1990-2000

_ _ 1990-2000 2040-2050 B

Range of Daily Rainfall (mm/day) 0
Count % of all Count % of all

x=0.0 581 14.67 942 23.79 +361
0.0 <x<=10.0 2602 65.71 2327 58.76 -275
10.0 < x<=20.0 595 15.03 474 11.97 -121
20.0 < x<=30.0 156 3.94 171 4.32 +15
30.0 < x<=40.0 24 0.61 40 1.01 +16
40.0 < x <=50.0 2 0.05 5 0.13 +3
50.0 < x <=60.0 0 0.00 1 0.03 +1
60.0 < x <=70.0 0 0.00 0 0.00 0
70.0 < x<=80.0 0 0.00 0 0.00 0
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Table 4.4: Changes in the range of daily rainfallfim/day) according to the downscaled HadCM3
model: 2070-2080 vs 1990-2000

_ _ 1990-2000 2070-2080 B

Range of Daily Rainfall (mm/day) 0
Count % of all Count % of all

x=0.0 581 14.67 1042 26.31 +461
0.0 <x<=10.0 2602 65.71 2259 57.05 -343
10.0 < x<=20.0 595 15.03 481 12.15 114
20.0 < x<=30.0 156 3.94 143 3.61 -13
30.0 < x<=40.0 24 0.61 29 0.73 +5
40.0 < x <=50.0 2 0.05 2 0.05 0
50.0 < x <=60.0 0 0.00 2 0.05 42
60.0 < x <=70.0 0 0.00 1 0.03 +1
70.0 < x<=80.0 0 0.00 1 0.03 +1

4.4.1.1.2 Changes According to the Downscaled ECHAMS Global Climate Model
For the 2040-2050 decade when compared to thentur@®0-2000 decade, there is a significant inereas
in the number of days with insignificant (~ 0.0 mayirainfall amounts (+254 episodes: from 11.2 % to
17.45 %). The total counts of rainfall amounts et~ 0 to 10 mm/day also drops by — 108 counts(fro
55.08 % to 52.39 %) and the total counts of rdligiamounts between ~ 10 to 20 mm/day drops by — 66
counts (from 20.16 % to 18.52 %). The more intaag#all episodes of 20 to 30 mm/day also decreases
by -67 counts (from 10.88 % to 9.21 %), and thefedli counts of 30 to 40 mm/day also decreasestoy 2
counts (from 2.41 % to 1.77 %). Like the HadCM3 mod is only for the more intense rainfall epissd
of 30 to 40 mm/day and 50 to 60 mm/day that thentoincrease by 5 episodes (from 0.30 % to 0.42 %
and from 0.05 % to 0.17 % respectively) for theisfatdecadal period (2070-2080) when compared to the
current decadal period (1990-2000) (Table 4.5).

Table 4.5: Changes in the range of daily rainfallfam/day) according to the downscaled ECHAM5
model: 2040-2050 vs 1990-2000

Range of Daily Rainfall (mm/day) 1990-2000 2040-2050 O
Count % of all Count % of all
x=0.0 447 11.12 701 17.45 254
0.00<x<=10.0 2213 55.08 2105 52.39 -108
10.0<x<=20.0 810 20.16 744 18.52 -66
20.0<x<=30.0 437 10.88 370 9.21 -67
30.0<x<=40.0 97 2.41 71 1.77 -26
40.0<x<=50.0 12 0.30 17 0.42 +5
50.0<x<=60.0 2 0.05 7 0.17 +5
60.0<x<=70.0 0 0.00 1 0.02 +1
70.0<x<=80.0 0 0.00 0 0.00 0
80.0<x<=90.0 0 0.00 1 0.02 +1
90.0<x<=10.0 0 0.00 0 0.00 0
10.0<x<=110.0 0 0.00 0 0.00 0
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_ _ 1990-2000 2040-2050 B
Range of Daily Rainfall (mm/day) 0
Count % of all Count % of all
110.0<x<=120.0 0 0.00 0 0.00 0
120.0<x<=130.0 0 0.00 0 0.00 0
130.0<x<=140.0 0 0.00 1 0.02 +1

Finally, according to the downscaled ECHAM5 modelthe 2070-2080 decade when compared to the
current 1990-2000 decade, there is an even morefisant increase in the number of days with
insignificant (~ 0.0 mm/day) rainfall amounts (+42pisodes: from 14.67 % to 21.70 %). The total t®un
of rainfall amounts between ~ 0 to 10 mm/day alspsiby — 217 counts (from 65.71 % to 49.68 %) and
the total counts of rainfall amounts between ~ 1RGenm/day drops by — 151 counts (from 15.03 % to
16.40 %). The more intense rainfall episodes aib2B0 mm/day also decreases by -80 counts (frod 3.9
% to 8.89 %) However, the rainfall counts of 304t mm/day increase by 07 counts (from 0.61 % to
12.59 %). For the more intense rainfall episode8®mfo 40 mm/day and 50 to 60 mm/day the counts
increase by 7 episodes (from 0.61 % to 2.59 % eord 0.05 % 0.67 % respectively) for the future peri
(2070-2080) compared to the current period (199002(Table 4.6).

Table 4.6: Changes in the range of daily rainfallfim/day according to the downscaled ECHAM
model: 2070-2080 vs 1990-2000

, , 1990-2000 2070-2080

Range of Daily Rainfall (mm/day) a
Count % of all Count % of all

x=0.0 447 14.67 872 21.70 +425
0.00<x<=10.0 2213 65.71 1996 49.68 217
10.0<x<=20.0 810 15.03 659 16.40 -151
20.0<x<=30.0 437 3.94 357 8.89 -80
30.0<x<=40.0 97 0.61 104 2.59 +7
40.0<x<=50.0 12 0.05 27 0.67 +15
50.0<x<=60.0 2 0.00 1 0.02 -1
60.0<x<=70.0 0 0.00 1 0.02 +1
70.0<x<=80.0 0 0.00 1 0.02 +1

4.4.1.2 Climate Change and Droughts
Drought is a condition of insufficient moisture sad by deficit in precipitation over some time pdri
(McKee, Doesken et al, 1993). There are many diffemethodologies for drought monitoring. In this
study, theStandardized Precipitation Index (SR¥as used (Table 4.7). The SPI is a powerful, fllexib
index for which precipitation is the only requiregbut parameter. SPI can be calculated for bothadd/
wet seasons. ldeally, a continuous period of atl88 years monthly precipitation is required foe t
calculation (McKee et al., 1993; Doesken et al.3t94. Svoboda, M. Hayes and D. Wood; Edwards et
al.,1997).
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Table 4.7: Classification system based on SPI calation to define drought intensity

1.5t01.99 Very wet

1.0to0 1.49 Moderately wet
-0.99 to 0.99 Near normal
-1.0t0-1.49 Moderately dry
-1.50t0 -1.99 Severely dry

-2 and less Extremely dry

4.4.2 Methodology

The main purpose of SPI calculation, in this studyp find the drought intensity for the currertripd
(1973-2015) based on available observed data aoduture time slices (2040-2068 and 2070-2098)
based on modeled data. Data from Hewanorra stataanused for the current period (1973-2015) and
two PRECIS-downscaled climate models (EACHAMS aradi@&M3) were used to model future climate
for the afore-mentioned periods.

4.4.3 Results and Discussion

4.4.3.1 Current period (1973-2015)
SPI calculations for both dry and wet season fer ¢harrent period (1973-2015) using data from the
Hewanorra station show that for the Dry Seasohpaljh all values fall in the near normal categtrg,
SPI index is lowest (driest) for the month of MarElor the wet season, again, all values fall inrtear
normal category, but the SPI index is lowest (dyifs the month of September.

In order to have a better comparison between lisilcand current droughts “probability of recurrefyc
Tables 4.8a and 4.8b have been developed for easlors and each period. They show the probability of
recurrence of drought, though still in the neammalr SPI category, for the dry season (Table 4.8d) a
wet season (Table 4.8b), respectively for the ecuirff®#73-2015) period.

During the 42-year period (1973-2015), the prolbigbibf recurrence of drought is highest (151
times/months) in the dry season and 216 times/nsontlthe wet season for SPI Category -.99 to 0.99
(near normal).

Table 4.8: Probability of recurrence: a) Dry Seaso (1973-2015), b) Wet Season (1973-2015)

(a) (b)

Number of Number of

times times
SPI Category (month) in 42 SPI Category (month) in

years 42 years
2.0+ Extremely wet 7 2.0+ Extremely wet 0
1.5t01.99 Very wet 6 1.5t01.99 Very wet 12
1t01.49 Moderately wet 20 1t01.49 Moderately wet 19
-0.99t0 0.99 Near normal 151 -0.99t0 0.99 Near normal 216
-1.0t0-1.49 Moderately dry 18 -1.0t0-1.49 Moderately dry 29
-1.5t0-1.99 Severely dry 6 -1.5t0-1.99 Severely dry 9
-2.0 and less Extremely dry 18 -2.0and less Extremely dry 16
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4.4.3.2 SPI: Downscaled HadCM3 and ECHAMS5 models (2040-2068)
SPI histograms representing the dry season angdlghgeason respectively for the 2040-2068 timeoperi
for both the HaDCM3 and ECHAMS5 climate models stibat for the dry season, although all values fall
in the near normal category, the SPI index is lawesest) for the month of January according te th
HadCM3 mode,| and lowest (driest) for the montiValy according to the ECHAMS5 model. For the wet
season, all values fall in the near normal categouy the SPI index is lowest (driest) for the nioat
December according to both the HadCM3 and ECHANhate models.

Table 4.9a and Table 4.9b show the probabilityectirrence of drought, though still in the near radrm
SPI category, for the dry season (102 times/moiathsladCM3 and 124 times/months for ECHAM 5)
and the wet season (102 times/months for HadCM312ddimes/months for ECHAM 5), respectively
for the 2040-2068 time period according to both dsealed climate models.

During the 28-year period (2040-2068), the probihdf recurrence of drought, though still in thBIS
near-normal range is highest (102 times/monthsl&@CM3 and 124 times/months for ECHAM 5) in the
dry season and (143 times/months for HadCM3 andit®®s/months for ECHAM 5) in the wet season
for SPI Category -.99 t0 0.99 (near normal).

Table 4.9: Probability of Recurrence: a) Dry Seaso(2040-2068), b) Wet Season (2040-2068)

(@) (b)
Number of times Number of times
SPI CATEGORY | (months) in 28 years SPI CATEGORY | (months) in 28 years
HADCM3 ECHAMS5 HADCM5 ECHAMS5
2.0+ Extremely wet | 8 7 2.0+ Extremely wet | 4 2
1.5t01.99 | Very wet 2 4 1.5t0 1.99 | Very wet 7 13
1to1.49 Moderately wet| 16 7 1t01.49 Moderately wet| 20 13
-0.99 to -0.99 to
0.99 Near normal 102 124 0.99 Near normal 143 159
-1.0 to -1.49| Moderately dry | 16 8 -1.0 to -1.49| Moderately dry | 15 13
-1.5t0 -1.99| Severely dry 1 0 -1.5t0 1.99 | Severely dry 9 2
-2.0 and lesg Extremelydry | 16 0 -2.0 and lesg Extremely dry | 15 8
4.4.3.3 SPI: Downscaled HadCM3 and ECHAMS5 models (2070-2098)

SPI histograms representing the dry season andghseason for the 2070-2098 time period for blo¢h t
HaDCM3 and ECHAMS5 climate models show that for tlng season (Table 3.7a), although all values
fall in the near normal category, the SPI indejoisest (driest) for the month of January accordimg
both the HadCM3 model and the ECHAMS5 model. Forwie¢ season, again, all values fall in the near
normal category, but the SPI index is lowest (dyifes the month of November according to the Had&CM
and for the month of June according to the ECHANitaate model.

Table 4.10a and Table 4.10b show the probabilitgofirrence of drought, though still in the neamma

SPI category, for the dry season (102 times/mofathgladCM3 and 124 times/months for ECHAMDb)
and the wet season (135 times/months for both #ON3 and ECHAMS models) respectively, for the
2070-2098 time period. During the 28-year periddi7/(22098), the probability of recurrence of drought
though still in the SPI near-normal range is higli£82 times/months for HadCM3 and 124 times/months
for ECHAMDS) in the dry season and (135 times/momdn®oth the HadCM3 and 159 ECHAMS models)
in the wet season for SPI Category -.99 t0 0.9ar(nermal).
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Table 4.10: Probability of Recurrence: a) Dry Seaso(2070-2098), b) Wet Season (2070-2098)

() (b)

Number of times (month) Number of times (month)
SPI CATEGORY in 28 years SPI CATEGORY in 28 years

HADCM3 | ECHAMS5 HADCM5 | ECHAM5
2.0+ Extremely wet | 6 5 2.0+ Extremely wet | 3 5
1.5t01.99 Very wet 3 11 1.5t01.99 Very wet 14 10
1to01.49 Moderately wet | 14 5 1to 1.49 Moderately wet | 17 18
-0.99 t0 0.99 | Near normal 117 124 -0.99 t0 0.99 | Near normal 135 135
-1.0to0 -1.49 | Moderately dry | 4 0 -1.0to0 -1.49 | Moderately dry | 19 20
-1.5t0-1.99 | Severely dry 0 0 -1.5t0 1.99 | Severelydry 12 7
-2.0 and less | Extremelydry | 1 0 -2.0 and less | Extremely dry | 3 8

4.4.3.4 Water Excess and Deficits (P-E)

Changes in water excess (+ P-E) and water deficRsE) are compared for the current (1986-2014) an
the two future periods (2040-2069 and 2081-2099educed from the downscaled HaDCM3 and
ECHAMS5 global climate models, based on the outplitbe single grid point that lies on the Saint lauc
land mass.

In the case of the HadCM3 model, P-E is slightlydo, except for May in the Dry season, for the 2040

2069 period (Figures 4.11a and 4.11b). Similady,the 2081-2099 period, except for March and April

in the Dry season, P-E is consistently lower whemgared to the current (1986-2014) throughout the
year (Figures 4.11a and 4.11b).

Similarly for the ECHAMS5 model, P-E is slightly le®, except for August and November in the Wet
season, for the 2040-2069 period (Figures 4.11adatth). The same is true for the 2081-2099 period
except for September and November season, wheresRe@nsistently lower when compared to the
current (1986-2014) throughout the year (Figuréddand 4.11b).

These generally increasing water deficits for tteirfe periods are evidently due to the fact préafjan
(P) does not change significantly, but the warreerdgeratures should push the evaporation rate upward
thereby leading to water deficits and more sevesaght conditions.

Figure 4.11: Trends in water excess (+ P-E) and Oeits (- P-E) for the 1986-2014; 2040-2069 and
2081-2099 and the tendencies of P-E, (d) accorditgythe downscaled HadCM3 (a) and ECHAMb5
(b) climate models
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4.4.4 Adaptation Strategy for the water sector
‘Towards the Preparation of an Integrated Watesodeces Management (IWRM) Plan — Roadmap
(GEF-IWCAM, 2008) identifies the impacts of Clima&ange on the water resources of the Saint Lucia
and the need to ensure that Saint Lucia has thecitgpo conserve and efficiently use this modiaal
resource. This Strategy is guided by the principddgrent in Integrated Water Resources Management
(IWRM).

Water can become scarce especially in localizeasafcarcity of this resource will lead to conflithe
nature of conflict will have to be understood amgrapriate conflict resolution mechanisms put into
place. Communication with stakeholders is requirenh the outset for those sub-sectors of the ecgnom
that are directly affected such as: food produaeds processors, manufacturers, the domestic saator
tourism.

Although there are various water management intita in existence, the country lacks the complete
range and integration of responses required foptatian to climate change.

The following recommendations can be made in regerdadapting to climate change, by enabling and
enacting measures aimed at a more rational anmdegffiuse of water resources:

4.4.4.1 Water Conservancy Management Systems and Protection of Watersheds
Water Conservancy Management Systems and ProtexftMatersheds should:

* Enhance the protection and restoration of ecosystem

» Adopt forest management plans to prevent and closuiberosion;

* Encourage water harvesting;

* Protect the water environment, prevent and comtatér pollution;

» Raise awareness to promote the effective and eficise of water.

4.4.4.2 Efficient Use of Water in Agriculture
The Banana Industry relies heavily on surface whatdrrigation and processing. Likewise the aglticte
and aquaculture industries use surface water f&r gonds and processing. To minimize costs and to
conserve water, farmers should:

» Develop drip and sprinkle irrigation practicesnarease water efficiency;

* Improve management practices;

» Select and cultivate stress-resistant varieties.
Furthermore, in order toreduce excess s