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FOREWORD

IRRPs outline the opportunities through which countries can supply their current and future 
electricity needs. IRRPs ensure reliable sources of power, reduce negative impacts on the environ-
ment and enhance the resilience of power systems to hazards and risks, while minimising costs 
to consumers. Tailored to the needs of respective countries, IRRPs include integration and 
resilience components, and so, present a unique country-specific roadmap for fulfilling energy 
demands using renewable energy power sources native to respective environments. As 
homegrown, living documents, IRRPs continuously evolve, thus providing  opportunities for 
continuous innovation, guiding all stakeholders on the required investment pipelines. IRRPs are 
an integral pillar in ensuring our region’s transition to a sustainable, climate-resilient Caribbean. 

Dr. Devon Gardner
Programme Manager
CARICOM Energy Unit

Energy lies firmly at the centre of our lives, businesses, industries, and economies. Energy is at 
the core of governance as CARICOM member states chart their way forward; at the heart of 
safety and resilience, as nations build resistance to natural disasters; at the core of education, 
as we model the critical need for sustainability to our future leaders; and at the centre of quality 
of life, as nations strive to increase access to energy, to those in rural, under-resourced and 
under-served communities. 

IRRPs possess exponential opportunities for the Caribbean as they impact and intersect with the 
economy, the environment and society. The effects of this impact and interaction must be 
sustainably sourced, used, and managed to ensure a sustainable future for our current and 
future generations. With IRRPs, CARICOM member states are well poised to transition from a 
dependence on fossil fuels, to cleaner and affordable forms of renewable energy.

Cli-RES is a proud partner of the IRRP process currently underway in select countries and 
commit to continued partnership and collaboration, as we work together to secure CARICOM’s 
sustainable energy future. 

Simon Zellner
Programme Leader
Climate Resilient and Sustainable Energy Supply (Cli-RES)

The CCREEE views holistic energy sector planning and resilience-building as a critical pillar of 
CARICOM’s energy sector development. Climate resilience is central to our mission as we work 
toward transforming the energy sector for the benefit of Caribbean people. 

As history has shown us, our region’s energy sector is extremely vulnerable to climate change and 
external shocks such as hydro metrological events. IRRPs provides countries with various options 
to fulfil power demand, optimising multiple sources of energy. Using this approach, our regional 
power systems, local industries, and economies have a better chance at remaining functional in 
the face of market fluctuations and the effects of natural disasters.

While reliable, sustainable, resilient, and affordable power is appreciated, it is in the absence of 
the IRRP, that we most clearly understand its value. IRRPs will equip countries with the evidence 
and projections to responsibly plan and reduce the hardship associated with unreliable access to 
energy; increase investment opportunities; and induce socioeconomic success; all critical 
components as Member States work to build back better post-COVID-19.

Dr. Gary Jackson
Executive Director
Caribbean Centre for Renewable Energy and Energy Efficiency (CCREEE)
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ABOUT CLI-RES
ABOUT THE TASK FORCE
(CCREEE) 

ENERGY POWER PLANNING 

BACKGROUND & INTRODUCTION

In an effort to strengthen the resilience of the 
Caribbean’s Power Sector, the Deutsche Gesellschaft 
für Internationale Zusammenarbeit (GIZ), in close 
collaboration with the Caribbean Community 
(CARICOM) Secretariat, is implementing on behalf of 
the German Federal Ministry of Economic Cooperation 
and Development (BMZ) the ‘Climate Resilient and 
Sustainable Energy Supply’ project. The Cli-RES 
project also includes an additional financial allocation 
for the Technical Assistance Programme for 
Sustainable Energy in the Caribbean (TAPSEC). 
Together, the interventions of both Cli-RES and 
TAPSEC, supports the region’s transition to a 
low-carbon, sustainable and climate-compatible 
development pathway, by increasing and improving 
access to modern, affordable and sustainable energy 
services, to the benefit of all Caribbean citizens, 
especially those who are disproportionately affected 
by a lack of access to energy.

To strengthen the resilience of regional power sectors, 
diversify the energy supply and ensure reliable, 
affordable, power delivery, Cli-RES, alongside its lead 
implementing partner, the Caribbean Centre for 
Renewable Energy and Energy Efficiency (CCREEE), is 
spearheading the development of country-specific 
Integrated Resource and Resilience Plans (IRRPs) in 
selected member states.

Through the IRRPs project, launched in late 2019, with 
implementation through to December 2021, energy 
actors will develop the capacity and resources 
necessary to safeguard power systems and invest in 
power sector resilience in their countries. Additionally, 
through resilience planning interventions, actors will 
be enabled with the capacity to prepare for threats to 
power systems and better devise strategies to 
mitigate them.

The Caribbean Centre for Renewable Energy and 
Energy Efficiency (CCREEE) is a specialised institution 
of the Caribbean Community (CARICOM). Established 
within the Global Network of Regional Sustainable 
Energy Centres (GN-SEC) framework, the CCREEE is 
the implementation hub for sustainable energy activi-
ties and projects within the CARICOM region. 

As Cli-RES’s lead implementing partner, the CCREEE 
has partnered with the Governments of Belize, the 
Cooperative Republic of Guyana and the Republic of 
Trinidad and Tobago to undertake the development of 
Integrated Resource and Resilience Plans (IRRPs). 
With a core focus on technical assistance and capaci-
ty development, the development of the IRRPs will 
effectively restructure energy systems and signifi-
cantly improve the energy security of these member 
states; build and maintain robust electricity systems 
that can withstand, respond and adapt to external 
shocks; improve system reliability and diversify the 
countries’ resource mix; and promote clean economic 
growth and lessened dependence on costly, imported 
fossil fuel. 

While CARICOM member states face similar energy 
challenges, there exist a diverse array of unique 
energy sector opportunities, ranging from existing and 
new options for natural gas production and use; and 
growing possibilities for wind and solar applications; 
to the significant interest in, and additional 
opportunities for, geothermal and hydropower 
development. Through the formulation of IRRPs, 
Member States will be well-equipped to modernise 

plans for their respective electricity sectors, allowing for the integration of renewable energy generation and 
storage systems, initiatives on grid modernisation and energy management, and actions on energy efficiency 
applications and distributed energy resources.



ENABLING POWER SECTOR RESILIENCE 
IN THE CARIBBEAN 

While CARICOM member states face similar energy 
challenges, there exist a diverse array of unique 
energy sector opportunities, ranging from existing and 
new options for natural gas production and use; and 
growing possibilities for wind and solar applications; 
to the significant interest in, and additional 
opportunities for, geothermal and hydropower 
development. Through the formulation of IRRPs, 
Member States will be well-equipped to modernise 

A country’s energy supply is inextricably linked to its economic development, resilience and growth, and unlocks 
opportunities for increased social development and prosperity for citizens. The Caribbean’s power sector is 
vulnerable and faces a myriad of threats that compromise the safety, reliability, and affordability of power 
delivery. These threats are either natural (hurricane, floods, earthquakes), technological (equipment and 
infrastructural failure, unpredictable loads), or human-caused (accidents, malicious events) and can affect 
consistent power generation, transmission and distribution.

In the last decade, Caribbean countries have endured increasingly abnormal hydro-meteorological 
phenomenons including, increased hurricane intensity (stronger winds, more hurricanes per year, more 
years with above-average hurricane intensity, etc.); Increased instances of sustained strong winds and 
rain; Flooding and landslides; Coastline erosion; Rising sea levels; Sahara dust storms; High average 
temperatures with higher than usual peaks; and drought. At times, these events descended on member 
states simultaneously, ravaging national budgets, decimating communities and industries, and collapsing 
energy infrastructure, resulting in increased vulnerabilities and exposing the low resilience of Caribbean 
energy systems to climate change. It is thus imperative that member states are equipped with the capacity 
and infrastructure to mitigate and withstand the impact of these threats.

plans for their respective electricity sectors, allowing for the integration of renewable energy generation and 
storage systems, initiatives on grid modernisation and energy management, and actions on energy efficiency 
applications and distributed energy resources.

Therefore, effective adaptation strategies are necessary for energy sectors situated in high-risk zones, given 
the devastating impacts of climate change. Thus, climate-resilient energy systems are central in supporting 
counties quick recovery from damage sustained during extreme, weather-related events. 

To date, climate resilience measures have not been included in the long-term expansion plans of energy 
systems within the Caribbean, or in any other Small Island Developing State globally. Supported by Cli-RES, the 
CCREEE is leading the way in ensuring this paradigm shift becomes a reality in CARICOM Member States. A 
climate-resilient energy system is one that has “the ability to anticipate, prepare for, and adapt to changing 
conditions and withstand, respond to, and recover rapidly from disruptions through adaptable and holistic 
planning and technical solutions” (NREL, 2019). 



THE INTEGRATED RESOURCE AND RESILIENCE PLAN (IRRPS)

THE COMPONENTS OF A CLIMATE-RESILIENT 
ENERGY SYSTEM INCLUDE:

Integrated Resource Planning (IRP) is a comprehensive utility planning exercise that integrates supply-side and 
demand-side options to develop a long-term preferred resource plan for the utility. With a typical planning horizon 
providing for a duration of  15 to 25 years, an analysis of varied future scenarios for energy sector development, 
modelling and expansion are vital criteria in the planning stages and builds the basis for an IRP. The resultant 
preferred resource plan acts as a roadmap to guide respective utility strategy for meeting long-term resource 
needs such as future customer demand, peak demand and a reserve margin while minimising future costs of 
meeting energy requirements and considering the impact on the utility, government and society. 

Decentralised, distributed electricity generation based on 
renewable energy sources and sufficient storage capacity

Generation, transmission and distribution systems which can 
withstand extreme weather events such as heavy rain, strong 
winds and hurricanes.

Secure and stable energy supplies after significant 
weather events 

Information protocols for power outages 

Emergency Response and Restoration Plans

Efficient energy use

An IRP guides the 
decision-making for energy 
system asset investments 

(generation/distribution/tran
smission) and includes key 

features such as:

Baseline modelling
 
Modelling of various future scenarios for the types of 
power generation and variations in the electricity demand

Investment pipelines

Utility  assumptions

Disaster and emergency response management



Government Ministries Private SectorsCivil Society Groups Regulatory AgenciesElectric Utilities

Through robust multi-stakeholder engagement, the IRRPs will consolidate the expertise and experience of key 
players in the regional energy sector in creating a resilient future. During the development of the IRRPs, all 
relevant stakeholders, electric utilities, electricity sector regulators, oversight Ministries for energy and related 
sectors, civil society groups, universities, and other non-state actors will be involved.

KEY STAKEHOLDERS 

Ultimately, the IRRPs will enable each 
country with the ability to identify 
investments to be made over time,

allowing for the optimisation of energy 
systems based on country-specific 
priorities. The resultant investment

pipeline is of particular value to 
governments, the private sector, and 

development partners who are working
together to build resilient energy 
systems in member states. At the 

same time, the IRRPs will also develop
planning capacity in member states, as 
well as in the regional institutions that 

support these countries.

Integrated Resource and Resilience Planning (IRRPs) 
enhances the IRP process, by considering and embedding 
climate and climate-related disaster risks into the 
conventional IRP risk model, which is typically limited to 
economic, socioeconomic and political risks. Accordingly, 
the resulting resource plan and strategy increase an energy 
system’s ability to withstand and recover from uncertain, but 
significant, disruptions while keeping resource costs 
minimum. Apart from addressing the vulnerability of the 
energy systems to climate and disaster risks, the IRRPs can 
(and is expected to) simultaneously help to improve the 
resilience of entire societies. This approach provides a 
departure from the decade-old focus on the energy transition 
through a climate mitigation lens and, instead, supports the 
identification of opportunities through which resilience is 
treated through a multi-hazard approach.

Additional key features of IRRPs include:

1. Vulnerability assessments
2. Identification and integration of Climate Resilience 
measures in the scenario modelling
3. Long-term  planning horizon
4. Considers policy, social and environmental factors
5. Stakeholder engagement



COMPONENT 1
Energy System Expansion Planning, led by a 
firm of Consultants in this first step; to be 
led by CCREEE in future. 

COMPONENT 2
Climate and Vulnerability Assessments, 
executed by CCREEE and CIMH

COMPONENT 3
Integrated Resource and Resilience Plan-
ning, coordinated by CCREEE, with technical 
oversight by the CARICOM Secretariat to 
ensure the alignment of outputs resulting 
from each component. 

Energy System Expansion Planning
COMPONENT

��1. Energy Demand Forecasting 
2. Demand Resource Assessments
3. Supply Resource Assessments
4. Grid Studies (Modelling)

��
Climate and Vulnerability Assessments

1. Climate and Hazard Resilience 
2. Climate Models and Simulation
3. Climate and Disaster Resilience

4. Weather Prediction and Climate Modelling

COMPONENT

��
Integrated Resource and Resilience 
Planning, coordinated by CCREEE

COMPONENT

1. Stakeholder Mapping
2. Stakeholder Engagement
3. Socioeconomic Development

The IRRPs process under development within 
selected CARICOM member statesincludes three 
core components of actions, namely:



tourism sectors; the economic fragility of the small 
island states of the region; and the recent traumatic 
experiences of dislocation in the wake of hurricane 
disasters experienced by member states.

Within the first phase of the IRRPs, during the period 
September 2019 to December 2021, the CARICOM 
Secretariat, through the GIZ/Cli-RES Project, is 
supporting the execution of IRRPs within five (5) 
Member States. To date, IRRPs have been undertaken in 
Belize, Guyana and Trinidad and Tobago, with projected 
activities scheduled to commence soon, in two 
additional countries.   

The CCREEE manages and develops all components of 
the IRRPs project, while also working collaboratively 
with the Caribbean Institute for Meteorology & 
Hydrology and a consultant firm to establish operational 
processes for stakeholder engagement and 
management of stakeholder relationships for effective 
data management; the unencumbered flow of 
information among key stakeholders and consultants; 
and the coordination of stakeholder participation in 
consultations, forums, national dialogues and focus 
groups.

This is an especially critical goal for the Caribbean, 
given the region’s extreme exposure to climate 
hazards (particularly storms, rising sea levels, 
terrestrial and marine temperature increases, and 
droughts); the dependence of Caribbean economies 
on environmental services that are prone to climate 
hazard disruption, particularly in the agriculture and 

STEP

• Demand Response 

Options, to include 

treating “energy 
efficiency as a 
resource” 

• Impact of weather 
and climate variability 
on demand response 
scenarios 

Determine Demand
Response Scenarios 

04STEP

• Demand for energy 

services 

• Impact of weather 
and climate variability 
on energy service 
demand 

Conduct Forecasting 

03STEP

• Stability • Reliability 
• Affordability 
• Security (in supply and 

pricing) 
• GHG Abatement
• Resilience (to 

hydro-meteorological 
hazards) 

Choose constraints
and metrics, through
which resource options
will be measured

02STEP

• Energy service demand 
• Energy supply resources 

• Electricity system 
infrastructure 

• Hydro-Meteorological
trends (historical) 

• Hydro-Meteorological
impacts (historical)

Gather current data 

01

METHODOLOGY
Framework Methodology for Integrated Resource and Resilience Planning (IRRPs) 

CARICOM Member States have long committed to the 
United Nations Sustainable Development Goals 
(SDGs), particularly SDG 13, which calls on all nations 
to take urgent action to combat climate change and its 
impacts. 

At the 82nd Special Meeting of the Council for 
Trade and Economic Development (COTED) 
Energy, held in September 2020, CARICOM 
Energy Ministers endorsed the methodology, 
principles and practices of IRRPs as the 
preferred mechanism for electricity sector 
planning in 
Member States; and urged Member States to 
develop IRRPs by 2023.



ELEMENTS & IMPACT 
OF AN IRRPS

STEP

• Monitor and evaluate 
• Update 
• Iterate

Establish a
“self-consistency”
process 

08STEP

• Define and validate 
• Implement 

Development of
Action Plan 

07STEP

• Systems scenarios, developed 
from combinations of demand 
and supply options 

• Grid integration requirements 
for various system scenarios 

• Hydro-meteorological risks for 
system scenarios 

• “Least regrets” scenario, on the 
basis of constraints and metrics, 
including risk, ranking 

Determination of
“Least-Regrets”
Pathway 

06STEP

• Supply Resources and 
Options, to include 
indigenous and imported 
sources 

• Projected impact of 
weather and climate 
variability on supply 
resources and options 

Determine Supply
Scenarios 

05

LEAST-COST, SYSTEM LEVEL MODELLING
Provides a robust basis for comparison of options 
that reflects long study horizon, changing system, 
changing drivers (fuels, demands)

SCENARIO DEVELOPMENT
Explicitly addresses uncertainty; the outcome is a 
more robust plan
 included solar PV, wind, storage, hydro, etc

POLITICAL, SOCIAL AND ENVIRONMENTAL 
CONSIDERATIONS

The plan reflects public policy goals or requirements 
including industrialisation, rate considerations, 
environmental requirements or goals

DEMAND FORECASTS
Provides the basis for investment decisions and is 
required for assessment of demand-side resource 
potential

RESOURCE OPTION ASSESSMENT
Provides assessment of existing resources and a 
consistent set of assumptions on future
resource options

TRANSMISSION AND DISTRIBUTION ANALYSES
Allows explicit assessments of T&D as alternatives 
to supply; supports operating efficiency for current 
resources

REGULATORY AND INSTITUTIONAL FRAMEWORK
Helps to identify the required policies and frame-
works (e.g. tariffs, legal structures) needed to 
support the plan



IRRPS, INSIGHTS & COUNTRY REALITIES
While the member states of Belize, Guyana and Trinidad & Tobago are endowed with an abundance of RE 
resources, there exist no long-term plans for energy system expansion or a pathway toward climate-resilient 
power generation and supplies. The development of IRRPs will thus establish the foundational framework 
necessary for respective countries to maximise their RE resources immediately and in the future. 

Ultimately, the IRRPs will enable each country with the ability to identify investments to be made over time, 
allowing for the optimisation of energy systems based on country-specific priorities. The resultant investment 
pipeline is of particular value to governments, the private sector, and development partners who are working 
together to build resilient energy systems in member states. At the same time, the IRRPs will also develop 
planning capacity in member states, as well as in the regional institutions that support these countries.

Guyana’s IRRPs is being undertaken at the intersection of the country’s nascent oil & gas industry, 
its hydro potential, the joint development opportunities with its neighbours, and the country’s 
national development plans. Guyana’s current IRP does not foresee natural disasters or drastic 
change in the occurrence or frequency of climate change scenarios. Guyana’s main objective within 
the IRRPs process is to contain costs, increase reliability, reduce losses and increase energy access 
to under and unserved communities in the hinterland.

Trinidad & Tobago (T&T) is a twin-island state, with each island exhibiting unique characteristics 
and development plans. The T&T IRRPs process is particularly sensitive to the impact of gas (its use 
and pricing), which presents dynamics unique to T&T’s energy sector and are critical to the analysis. 
Industrial power demand in T&T is relatively high compared to its Caribbean neighbours; thus, 
continued delivery of affordable and reliable power to customers is critically important. T&T faces 
the unique challenge of diversifying its resource mix to include renewable alternatives without 
negatively affecting primary resources. T&T is thus seeking to maximise the economic benefits of 
oil and gas resources while improving resilience, increasing energy efficiency, diversifying energy 
resources, and optimising infrastructure to deliver power to consumers. Expansion planning is 
already well-established in T&T, and so the IRRPs approach seeks to build on this capacity. 

In Belize, a significant penetration of hydropower and increasing hazard impacts make climate 
resilience a key concern in the country’s national development plans. Through the IRRPs process, 
Belize seeks to increase resilience and access to energy, mitigate the effect of natural hazards, and 
pursue sustainable economic development at the least sustainable cost. As with other countries, 
Belize’s IRP does not fully consider the effect of natural disasters, particularly droughts and fires, 
which have increased in frequency and intensity in the past years. The Belizean IRRPs places 
particular emphasis on grid interconnection with Mexico, a unique feature among CARICOM 
countries that is strategically important for Belize. 



Partnerships Toward a Sustainable Future

CCREEE plays a key role in the preparation of national IRRPs. As an independent agency, CCREEE 
provides and assists CARICOM Member States in the preparation of country-specific IRRPs. The 
centre’s role is to facilitate and guide the entire IRRPs preparation process and provide technical 
assistance to the Member States, focussing on the following tasks:

The CCREEE also oversees and delivers the capacity development component of the IRRPs project, enabling member 
states with the capacity to conduct elements of the planning process internally. As much as possible, the process is 
structured to progressively build stakeholder capacity and facilitate practical learning. Further, the CARICOM Energy 
Knowledge Hub (CEKH), also implemented by the CCREEE, lends further to capacity development by storing 
energy-related information and data in a central source. The platform facilitates access to lessons-learned and case 
studies, among other materials, to inform future initiatives. 

At present, the capacity development component includes workshops in Basic demand projection; Country Specific 
Demand projection; Demand Side Management (DSM); Advanced Supply-side Modelling with the software PLEXOS; Basic 
Grid Impact Studies; Advanced Dynamics; and Results Analysis.

• Determine constraints and priority metrics focusing on the reliability, affordability, security (in supply and pricing), 
resilience to climate change's possible impacts (including climate-related disasters), and climate abatement potential.
• Establish a baseline status in collaboration with key stakeholders, agreeing on the existing system's state – conventional 
and renewable supply options, including current costs, cost trajectories, and risks. 
• Lead stakeholder engagements, understanding the system's capacity to withstand or rapidly recover from the possible 
impacts of climate change, and reach agreement on the future energy needs of the implementing country.
• Consolidate the ‘least regrets’ options explored into a ‘least regrets’ scenario alongside issues raised during stakeholder 
engagements and validate the strategy developed by key stakeholders. 
 • Develop and validate the IRRPs from ‘least-regrets’ scenarios.

• Conducting Climate Vulnerability Assessments, which include long term projections for temperature, wind profiles, 
humidity, precipitation and insolation; short-term projections that are sub-seasonal, seasonal, annual and over a decade. 
 • Conducting Geophysical Vulnerability Assessments including flooding, landslides, erosion and volcanology and/or 
seismic activity.
• Conducting Hazard Assessments including the Sahara Dust impact, air quality and aerosol optical depth.
• Developing Vulnerability Maps for each Member State.
• Developing of Energy Resource Maps or indicative maps/resource potentials for each Member State.

The Caribbean Institute for Meteorology and Hydrology (CIMH) is a training and research organisation 
formed by the amalgamation of the Caribbean Meteorological Institute.

The role and mission of the CIMH are to improve the meteorological and hydrological services and to 
assist in promoting the awareness of the benefits of these services for the economic well-being of the 

economic well-being of the CMO countries. This is achieved through training, research and investigations, and the 
provision of specialised services and advice.

Within the IRRPs project, the CIMH leads country-specific Resilience Assessments with respective member states. These 
activities include:



The IRRPs will redefine and transform the energy landscape within selected member states by increasing their 
energy supplies' resilience, which is closely linked to social and economic progress and overall citizen comfort. 
By establishing strategies and best practice frameworks for climate-resilient planning, as well as strengthening 
the resilience of the energy systems within the region, the beneficiary countries in the Caribbean will now be 
equipped with the necessary tools and knowledge-awareness to alter the current trajectory of how it utilises its 
resources, especially as it pertains to the effects of climate change and their ability to respond. This is crucial 
in a region that has seen first-hand the devastation that can be wrought by natural disasters and the inability of 
current power systems to rebound following such occurrences. 

In addition to addressing the vulnerability of the energy systems within the Caribbean, the IRRPs is also expect-
ed to improve entire societies' resilience by providing utility companies with sufficient data, intelligence, and 
strategies to accommodate a range of future uncertainties against energy supply effectively. The interventions 
within this process will initiate a re-shaping of the quality of life of Caribbean people, by ensuring the utilisation 
of appropriate systems to maximise Renewable Energy resources, whilst paving the way for the generations to 
come.

CONCLUSIONS


