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Source: EM-DAT 2017

Occurrence of hydro-met disasters in the Caribbean (1980 — 2017)
Number of Hydro-meteorological Disasters
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STRENGTHENING THE NEXUS: CLIMATE & ENERGY

ANTHROPOGENIC CLIMATE IMPACTS ON HUMAN &
CHANGE NATURAL SYSTEMS

» Temperature Rise Food & Water Resources

* Sea-level Rise ) Energy Resources

*» Meteorological Shifts | Ecosystems & Biodiversity

e Precipitation Change Built Environment

SOCIO-ECONOMIC
DEVELOPMENT PATHWAYS

e Economic Growth

e Technology Deployment
e People

s (Governance

GLOBAL & LOCAL
POLLUTION
» Greenhouse Gas Emissions
» Local Pollutants
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APPROPRIATE RE OPTIONS, CARICOM

Technology SOLAR PV Wind HYDRO GEO BIOMASS BIOMASS BIOMASS OTEC/SWAC (OCEAN

Run-of-river Binary Gasification Anaerobic Liquid Current
biofuels

Countries
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Dominica

Grenada

Guyana

Jamaica

St. Kitts & Nevis

St. Lucia

St. Vincent & the
Grenadines

Suriname

Trinidad &
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CARICOM ENERGY, AT A GLANCE

CARICOM ENERGY TRENDS

2012 2019

~12,800

~14,500
BTI.} er BTU per
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Renewable Energy Performance Targets

120.0
100.0
80.0
2
W
[=Ta]
o
= 60.0
W
O 47.00
&
40.0
N I I I ‘ | I | 1
0.0
S 6‘ ’ .z‘iﬁ" : 6‘*" & hg‘b{\' Q\'zs} ébc“ a‘% S d‘} -@z' :5‘5\ @%? (JD
'b'{\ @ o E}:‘:" tro
N £+ ol e
i}%} 5 () o
o > AL
s &
'C..-Q'
KN

m 2020 Performance m National Target by 2030 m National Target by 2027 (Proposed by CARICOM-CSERMS Report)




Cancun
la o
Playa de
QUINTANA
ROO
QChetumal
o o 70 MW
Belize 42 MW
: La Ceiba
l o T:’I.! 3
‘San Pedro Sula
Honduras
e Teguc.igalpa
Salvador
Nicaragua
Managua
)
"Costa Rica
@
San .lnsé
Legend: = Geothermal Energy

Nassau \
Thell 1280 MW| St. Kitts & Nevis 4
Bahamas 1 60 MW . N
( ) 229MW | 2eEEs
Havana Varadero q> 23.4 MW -~ 39.7MW
. o
¢> 40 MW
e Tlérkis and 1390
aicos MW
Cuba Islan?!s
S i Mw
de Cuba » 2 L 30MW
Q Santiago De
Coymen Los Cagalleros = 17 MW
islance Haiti Dominican
Montego Bay ® Republic "untstans San Juan British
 — Port-au-Prince Ua Ror y Virgin
C * Jamaica aRomana Puerto Rico  Islands Anguilla
v
Anti d
W 56.1 MW W FRES SN 940 MW (/) 1.5MW| )97~ Barbuda
~ Montserrat
1876 MW 1.7 MW Guadeloupe
680 MW
¢> 1313 MW Dominica de—)
36 MW
Carlbbean Sea — Martinique
,) 40 MW
') 8§ MW 890 MW St Lucia
St Vincent Barbados
mw 1I0MW 0 23 MW 1100 MW _ andnthen
ATUBT “Grenadines
ifimlf‘*n]:‘»curacao son Grenada
°.Coro —
Barranquilla 4 7 D 20MW
9 Maraocaibo L emrreay———
MW Gaiasens Valledupal _ Trinidad
P 85 *> S0 Barquisimeto > i AT and' {"obaago
Valencia Maturin

Solar Photovoltaics

1

Wind Energy 1

Hydropower



THE TRADITIONAL POWER SECTOR ARCHITECTURE

The “Utility-centric” SUPPLY APPROACH
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36MW Wind Farm, August 18, 2016 (6:00am - 6:30pm)
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20MW PV Plant, August 18, 2016 (6:00am - 6:30pm)
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TOTAL SYSTEM, JAMAICA [2016]




ENERGY STORAGE, JAMAICA

Technology

H2 / METHAN

' Weeks B Thermal Storage

ETES

Chemical Storage

Electrochemical Storage

1

Days Mechanical Storage
|

FLOW-BATTERIES

Electrical Storage

| PUMPED
~ P.ATTERIES HYDRO

Hours

. e/ ~25 MW Battery-Flywheel Hybrid [Jamaica]
MIngiES STORAGE USS$ 26.5 million
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Gigawatt Hours
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Climate-Resilient Energy Planning

CARICOM Energy Ministers [April 2018] established a Task Force to:

o Develop an “appropriate mechanism” for systematically addressing
the weaknesses in the energy system designs within the Region, to
include Integrated Resource and Resilience Planning (IRRP), such
that climate and disaster risk are captured within existing sustainable
energy policies, strategies and action plans, at national and regional
levels

o Address the identification of appropriate disaster resilience measures
that can provide a judicious balance between: (a) Full recovery of the
energy networks; and (b) Quick restoration of a minimum level of
energy services, in the aftermath of disasters.



FRAMEWORK FOR ENHANCING ENERGY RESILIENCE
TO CLIMATE RISKS

Enhance Resilience of Energy System to Adverse
Weather & Climate Change Impacts

Rapid Res »onse
Enhance System Resilience g Rec ovI; ry
—— ’ I | I
Planning & System Emergency Damage

20

Operations Strengthening Response Recovery
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o Energy service demand o Demand for energy services o Supply Resources & Options, o Define & validate
o Energy supply ° Impact of weather & climate FO 1nc1;1de indigenous & . Implement
resources variability [other sudden Imported sources
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INTEGRATED RESOURCE & RESILIENCE PLANNING (IRRP)




THE OPPORTUNITY

The Multi-actor DEMAND-DRIVEN APPROACH
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MULTI-CRITERIA Identify a clear set of RE policy goals
DECISION AN ALYSIS FOR Energy security Rural development Energy export Climate change

Adaptation and or

RENEWABLE PROJECT
DEVELOPMENT TT

Choosing RES for energy production

Is the RE potential sufficient and available technology suitable for the choice made?

Sustainable development analysis
Is the choice of RES expected to make a positive contribution to the National SDGs?
Yes; | Not Sure
Environmental analysis Look at SDG indicators and issues with particular focus on
[s it possible to assure that environmental issues are mitigated? whether the RES choice can cause a negative impact.
Yes| 1Not Sure
Social Analysis Examine issues such as land and
[s it possible to assure that positive social water use; soil, ecological and water
outcomes arise from RE production & use? system impacts; and net GHG
emissions.
Yes ' Not Sure
Economic Analysis Look at issues such as
Is the selected RE option the large-scale v. small-scale
most cost-effective means of production; land rights and
achieving policy goals? acquisition; and skills
Not Sure Yes C o e TR eralan Production for local and
. . P : Yes remote areas
Look at cost Proceed with / compete with alternative
relative to development local energy supplies? ) )
other of the project Production for national
ical consumption
practica \ Does competitiveness and Y
options o es
4 int'l market access Production for regional and

support RE export?

global markets




THE ENERGY EFFICIENCY PATHWAY

Situation regarding Energy efficiency Regional and National

energy use and energy potentials in selected , as well as
efficiency within the productive sectors and disaggregated targets for
Region is baselined

subsectors identified key sectors, established

Action plan, which
identifies a core set of

Implementation support
_______________________ for the action plan is
provided required to

achieve targets, is
developed

rmm—————————————p




ELECTRICITY DEMAND BY CUSTOMER CATEGORY

[2019]
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https://shop.iccsafe.org/2018-caricom-regional-energy-efficiency-building-code.html
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CARICONI REGIONAL
ENERGY EFFICIENCY l: -
BUILDING CODE cani

Energy Efficiency Building
Code, and MEPS for Non-
residential Buildings

MEPS for select
appliances, equipment,
rooftop SWH and Solar
PV systems

, [Energy labelling
standards for household
electrical appliances

and Conformity

“_ 9'A Metrology, Accreditation
/ ’
/ IAssessments




INTEGRATED UTILITY SERVICES (IUS)

Utility transfers financing to contractors to
perform installation

4
&
=

Energy Service
Contractor

Energy Service Contractor
sub-contracts the project
implementation to other
contractors and technicians

‘l
] |

Subcontractors

Customer pays utility
bill inclusive of new
package financing, less
energy savings

Customer is walked
through a streamlined
planning and installation
process

>

Customer selects Utility provides

putcomes and energy CUSTOMER IS w!th - Uflllt"f
i . | electricity
goals desired in specific A
packages Investors
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_ through financin program
Energy service iEtr-th - capital
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http://blog.rmi.org/blog_2015_03_25_utility_business_model_that_embraces_efficiency_and_solar_without_sacrificing_revenue

1.

CARICOM ENERGY ACCESS PARTNERSHIP (CEAP

Hinterland Areas and
Riverine Islands in Belize,
Guyana, and Suriname

Island Communities of The
Bahamas, Belize and the
Grenadines

Rural Communities 1n
Dominica, Jamaica, and St.
Vincent

Unserved and Underserved
Areas Haiti

Otoxha, Belize




KEY PERSPECTIVES & MESSAGES
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THE FUNDAMENTALS

“Energy is no longer
simply an economic
issue but, for the
Community, energy is
part of a longer-term
sustainable
development and

resiliency strategy”

THE STRATEGIC GUIDE

' The CARICOM Energy Revolution should endear the sector
|with systems that are able to “survive, adapt and grow” in

CARICOM Member States are prioritizing projects that
enhance the resilience of the energy sector to climate change
and other external impacts, while simultaneously providing
opportunities for climate abatement co-benefits.

response to the myriad of hydro-meteorological,
epidemiological, economical and other disruptions that
could occur.

Global public financing is required to help to pay for the
differential cost of resilience within our energy systems, so
as not to burden rate-payers, who are already paying some of|
the highest costs, globally, for electricity and fuels.

The differential cost of resilience should be treated as public
service obligations within a global climate context




“For the things we have to learn

before we can do them,

we learn by doing them”
-Aristotle
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