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3.1 Vulnerability and preparedness

According to the methodology deve-
loped by the University of Notre Dame 
(ND-GAIN Country Index 1) to establish 
the degree of vulnerability of countries in 
relation to their degree of preparedness, 
Cuba shows average levels in both as-
pects, with no major advances in its level 
of preparedness from 2010 to the present 
(Figure 1).

The vertical axis shows the vulnerability 
score, and the horizontal axis shows the 
readiness score for the country. The dark 
blue dot represents the initial year 2010, 
the red dot the final year 2020 and the 
green dot indicates the regional average 
for the year 2020.
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Adaptation and Vulnerability
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With the signing of the Paris Agreement, the parties committed to increase 
capacity to adapt to the adverse effects of climate change and build climate 
resilience, as well as to promote low-GHG development.

��
��
��
��

���
��
�

�����������
�����������������������������������������������������������������������������������������������������������������������������

���
���
��
��
���
���
���
���
���

��
���
���
���
���
���

��
���
���
���
���
��
��
���
���
���
���
���
���

�������

��������
��������

Figure 1. Comparative resilience 2010-2020.

Source: Prepared by the authors based on ND-GAIN, 2023. 

1    The ND-GAIN country index summarizes a country's vulnerability to climate change and other global challenges 
combined with its readiness to improve resilience. It aims to help governments, businesses and communities better 
prioritize investments for a more efficient response to the immediate global challenges ahead. In this methodology, 
vulnerability measures a country's exposure, sensitivity and adaptive capacity to the negative effects of climate 
change, considering six life-supporting sectors: food, water, health, ecosystem services, human habitat and 
infrastructure. On the other hand, preparedness measures a country's capacity to leverage investments and convert 
them into adaptation actions, considering three components: economic preparedness, governance preparedness and 
social preparedness. https://gain.nd.edu/our- work/country-index/
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3.2 Adaptation policies and measures

Figure 2. Examples of changes observed in Cuba

Figure 3. Projected impacts.
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Sources: NDC, 2020; TCN, 2020; NDC, 2022.

Sources: TCN, 2020; NDC, 2022.

Although the Cuban government has not presen-
ted its National Adaptation Plan, it is possible to 
identify the status of implementation of its adap-
tation programs based on two alternative docu-
ments. First, in 2017, the State Plan for Confronting 
Climate Change of the Cuban Republic was pre-
sented (PEECCRC).

The program, called Tarea Vida, stipulates 5 stra-
tegic actions (SA) and 11 tasks focused on sol-
ving the main problems related to vulnerability, 
adaptation and mitigation of climate change. The 
implementation process of the tasks depends on 
the sectoral and territorial plans.  
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Table 1. Sectors with prioritized measures for adaptation.

Second, in 2020, the government presented its 
third National Communication (NC) to the United 
Nations Framework Convention on Climate 
Change. This document describes Cuba's achie-
vements and progress in implementing its mi-
tigation and adaptation policies with respect to 
the previous NC presented in 2015.

Based on both documents, it is possible to trace 
the policies and projects that the Cuban gover-
nment considers priorities for reducing itsvulne-
rability and increase their degree of adaptation 

to climate change. The following table details the 
implementation actions included in the Third NC 
that is directly related to the Strategic Actions 
and Tasks of the Life Task Plan that reflect the 
adaptation priorities of the Cuban government. 
Given that a system for monitoring and recor-
ding progress in implementation has not been 
implemented, it is only possible to identify con-
crete progress in some areas.
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Source: Prepared by the authors based on the State Plan to Confront Climate Change of the Cuban Republic and the Third National 
Communication of Cuba
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4.1 Country contribution to emissions

Cuba's latest total annual emissions reported by 
the country were 50.2 MtCO2 e in 2020, and 23.1 
MtCO2e if land use emissions (LULUCF) are not 
considered (BUR, 2020).

In the latest update of its NDC, Cuba commits not 
to exceed 26 MtCO2e per year by 2030, represen-
ting a 48% reduction in emissions compared to 
2016 (see figure 4). 
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Whereas, considering the fair contribution for 
Cuba (Fair Share2), according to the Stockholm 
Environment Institute Calculator (SEI, 2023), 
the country should reduce its emissions to 16 
MtCO2e by 2030 (without considering LULUCF). 
This implies a reduction of almost 31% compared 
to emissions in 2016 (see Figure 4).

Mitigation

With the signing of the Paris Agreement, parties committed to keep the glo-
bal average temperature increase well below 2°C above of pre-industrial 
levels and to continue efforts to limit it to 1.5°C.
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Figure 4. Cuba's NDC target and fair share without USCUSS.

Source: Own elaboration based on BUR, 2020; NDC, 2021; SEI, 2023. 
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The emissions intensity of the Cuban economy 
has shown a decrease of more than 50% over 
2010-2020 reaching 326 tCO2 e/million USD$ in 
2020 (own calculation based on EDGAR, 2022; 
FAO, 2022; World Bank, 2022), lower than the 
regional average of the same year 640 tCO2 e/

million USD$ (EDGAR, 2022; IPCC, 2022; World 
Bank, 2022). If the official data for Cuba is con-
sidered, the emissions intensity of the economy 
decreased by 35% between 2010 and 2016 (BUR, 
2020).
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Figure 5. Carbon intensity of the economy (tCO2 e / million USD$).

Source: Own elaboration based on official country data: BUR, 2020.

4.2 Emissions by sector

71% of the country's emissions comes 
from the energy sector, while another 
20% come from the Agriculture, Forestry 
and other land use sector (BUR, 2020).

Energy

Cuba's fossil fuel reserves (natural gas, 
oil, and coal) account for a negligible 
percentage of the total reserves in Latin 
America and the Caribbean (OLADE, 
2022; BP, 2022; Our World in Data, 2022).

Figure 6. Total emissions by sector 2020.

Source: Own elaboration based on BUR, 2020.

2    The Fair Share represents the fraction of emissions that each country should emit at most (in this case by 2030) in 
order not to exceed the 1.5°C average global temperature increase. Various methodologies exist for calculating the 
Fair Share, and the one used here, developed by SEI, is chosen for its comprehensive coverage of all Latin American 
and Caribbean countries.  Considerations used for the calculation (SEI): Historical responsibility: since 1850, 
Mitigation pathway: 1.5°C standard (excl LULUCF), Capacity: $0 development threshold, 50% Responsibility - 50% 
Capacity.
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Figure 6. Total emissions by sector 2020.

The primary energy matrix has historically been dependent 
on oil (69% in 2021), adding natural gas, the share of fossil 
fuels in the primary matrix reaches almost 80%, higher than 
the regional average of 66% for the same year. Renewable 
energies have reached a share of 21% in 2021, mainly driven 
by biomass (BEN, 2021). A drop of almost 50% in primary 
energy levels can be observed in the period 2010-2021.
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Figure 7.  Cuba's fossil fuel reserves and its share of total LAC reserves
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Source: Own elaboration based on BEN, 2021. This matrix shows the primary energy resources; in this sense, it should be conside-
red that if the country imports secondary fuels, these will be reflected in the emissions of the sector, but not in this primary energy 
matrix.

Figura 8.   Primary energy matrix 2010-2021
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Figure 9.  Carbon intensity of Cuba.

The carbon intensity of the primary 
matrix reached 4.3 tCO2e/toe in 2021, 
higher than the regional average of 
2.25 tCO2/toe in the same year (based 
on OLADE, 2022; EDGAR, 2022). This 
highlights the permanently high de-
pendence on oil in the matrix.

Source: OLADE, 2022; EDGAR, 2022. 



Independent regional climate change assessment  Cuba  10

Emissions from the energy sector have remained almost constant, with the energy industry being the 
subsector that contributes the most to the emissions of this sector with a 58% share in 2021, followed 
by the manufacturing and construction industry subsector with 25%. % (EDGAR, 2022).
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Figura 10.  Energy sector emissions by subsector 2018.

Source: Own elaboration based on BUR 2020

Power generation 

The share of renewable energies has declined 
slightly in the last decade from 5% in 2010 to 4% 
in 2020 (IRENA, 2022). There is no official data 
available for the country in terms of electricity 
generation.
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Figure 11.  Electricity generation matrix from 2010 to 2020.

Source: Own elaboration based on IRENA, 2022.

Within the 4% of electricity generation from re-
newable sources achieved in 2020, 1% was from 
solar energy and another 3% from biomass, with 
a minor share of biogas (IRENA, 2022).
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The emissions intensity of electricity 
generation has decreased by 25% from 
2010-2020 (EDGAR, 2022; IRENA, 
2022).

Carbon intensity of electric power generation (ktCO2e/GWh).
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Source: Own elaboration based on EDGAR, 2022; IRENA, 2022.

Emissions from the transportation sec-
tor increased 40% between 2010 and 
2019, but showed a sharp drop in 2020 
(EDGAR, 2022) due to restrictions im-
posed by the COVID19 pandemic.

Transportation

Figure 13.  Transportation Emissions 2010-2021.
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Source: Own elaboration based on EDGAR, 2022.

Forest land in Cuba increased by an 
average annual rate of 1.01% between 
2010 and 2016 equivalent to 28 thou-
sand hectares per year. Since 2016, 
the extent of forest land has remained 
constant (World Bank, 2022).

Agriculture, forestry and other land 
use (AFOLU)
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Figure 14.   Area of native forests in Cuba and average annual loss 
rates.

Source: Own elaboration based on World Bank, 2022.
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Figure 15.  AFOLU emissions by subsector.

Table 2. Mitigation measures for the energy and transportation sector established in the NDC 2020.

Source: Own elaboration based on EDGAR, 2022; FAO, 2022.

4.3 Mitigation policies and measures

The historical series of emissions from the Agriculture, Forestry and other land use sector (Figure 14), 
reflects the recovery of forest land between the years 2010 and 2016, presenting net removals in this 
category, to then present positive emissions after 2016 when the recovery of forest land stopped and 
remained constant (EDGAR, 2022; FAO, 2022).

The main mitigation document presented by the 
Cuban government is its Nationally Determined 
Contribution (NDC). It outlines the main areas 
in which the government will focus its efforts to 
meet its mitigation commitments, primarily in the 
energy sector. Although the Life Task Plan esta-
blishes priority in adaptation, Task 8 establishes 
the need to:

"Implement and control climate change adapta-
tion and mitigation measures derived from sec-
toral policies in programs, plans and projects 
related to food security, renewable energy, energy 
efficiency, territorial and urban planning, fishe-
ries, agriculture, health, tourism, construction, 
transportation, industry and integrated forest 
management."

 

This perspective allows us to broaden the scope 
of mitigation efforts and measures beyond the 
energy sector and towards a cross-cutting 
perspective.

Despite efforts to implement mitigation programs, 
there is no system for identifying, recording and 
monitoring actions in this area. However, the 
Biennial Update Report (BUR) and the second 
National Communication, both presented by the 
Cuban government in 2020, make efforts to track 
the implementation of measures. The following 
table presents the achievements of the measures 
and, in the case of the commitments presented 
in the first NDC, the degree of implementation of 
mitigation policies.
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Table 4.  Sectors with mitigation measures for the Agriculture, Forestry and other land use sector

Source: Own elaboration based on BUR, 2020 and Second CN, 2020.



Cuba 
Financing

Under the Paris Agreement, Parties committed that financial flows will be 
consistent with a scenario towards low GHG emissions and resilient climate 
development.
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The distribution of the federal budget makes it possible to identify government priorities in the deve-
lopment planning of Latin American and Caribbean countries.

5.1 The role of  the public sector

Figure 16.  Budget allocation for strategic sectors in Cuba 2019.
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Source: Prepared by the authors with information from GFLAC, 2021.
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Financing

In 2019, the budget for hydrocarbons accoun-
ted for 0.23% of the State Budget, which was 1.8 
times lower than the initially budgeted amount.

The country's sustainable position includes de-
signated spending for climate change, energy effi-
ciency, renewable energy and natural disasters.

Figura 17.  Comparison of sustainable budget  versus carbon intensive budget.
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Cuba has not implemented any taxation tools to 
record carbon emissions yet (Our World in Data, 
2022).

There is no information available on fossil fuel 
subsidies in Cuba.

Source: Prepared by the authors with information from GFLAC, 2021.
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Source: Own elaboration based on CTCN, 2022; IDB, 2022; GEF, 2022; GCF, 2022.

Cuba receives international cooperation for mitigation and adaptation projects from different interna-
tional organizations. These resources include non-reimbursable support and loans

5.2  Internacional cooperation

Table 6. List of projects and amounts approved for Cuba from different international cooperation agencies.
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Banco Interamericano de Desarrollo BID (2022).IDB'S 
OPEN DATA CATALOG  (disponible en https://data.
iadb.org/DataCatalog/Dataset#).

Banco Mundial (2023). DataBank World Development 
Indicators. (disponible en https://databank.world-
bank.org/source/world-development-indicators# ).

Banco Mundial (2023). Open Data.(disponible en https://
data.worldbank.org/).

BEN (2021). Balance Energético Nacional de Cuba. 

British Petroleum (2022). Bp Statistical Review of World 
Energy, 2022, 71 st Edition. (disponible en https://
www.bp.com/content/dam/bp/business-sites/en/
global/corporate/pdfs/energy-economics/statisti-
cal-review/bp-stats-review-2022-full-report.pdf ).

CEIC (2022). CEIC Data Number of Registered Vehicles.  
(disponible en https://www.ceicdata.com/en/
indicator/number-of-registered-vehicles).

Climate Change Laws of the World (2022). Climate 
Changes Law of the World Database. (disponible en 
https://climate-laws.org/)

Comisión Económica para Latino América y el Caribe. 
Naciones Unidas (CEPAL) (2022).. Base de datos y 
Publicaciones Estadísticas. (disponible en https://
statistics.cepal.org/portal/cepalstat/index.html).

Convención Marco de las Naciones Unidas sobre el 
Cambio Climático (UNFCCC) (2023). Party-authored 
reports. (disponible en https://unfccc.int/reports ).

Food and Agriculture Organization of the United Nations 
(FAO) (2022). FAOSTAT.(disponible en https://www.
fao.org/faostat/en/#data/GT). 

FossilFuelSubsidyTracker.org (2022). (disponible en 
https://fossilfuelsubsidytracker.org/wp-content/
uploads/2022/12/FossilFuelSubsidiesTracker_
CountryData.xlsx )

Gobierno de la República de Cuba (2020). Primera 
Contribución Nacionalmente Determinada 
(Actualizada) de Cuba. (disponible en https://unfccc.
int/sites/default/files/NDC/2022-06/Cuban%20
First%20NDC%20%28Updated%20submis-
sion%29.pdf ).  

Global Environment Facility (GEF) (2022). Projects and 
operations database. (disponible en https://www.
thegef.org/projects-operations/database). 

Green Climate Fund (GCF) (2022). Open Data Library. 
(disponible en https://data.greenclimate.fund/pu-
blic/data/projects ).

Institute for Health Metrics and Evaluation (IHME) 
(2019). Global Burden of Disease (GBD) study. 2023 
University of Washington.(disponible en https://vi-
zhub.healthdata.org/gbd-results/).

International Renewable Energy Agency (IRENA) (2022). 
Renewable Energy Statistics 2022. (disponible en 
https://pxweb.irena.org/pxweb/en/IRENASTAT ).  

Ministerio de Ciencia, Tecnología y Medio Ambiente de la 
República de Cuba (2020). Primer Informe bienal de 
Actualización a la Convención Marco de las Naciones 
Unidas sobre el Cambio Climatico2020.(disponible 
en https://unfccc.int/sites/default/files/resource/
First%20Biennial%20Update%20Report.%20Cuba.
pdf ). 

Notre Dame Global Adaptation Initiative (ND-GAIN) 
(2023). The ND-GAIN Matrix.. University of Notre 
Dame. (disponible en https://gain.nd.edu/our-work/
country-index/matrix/).

Observatorio Cubano de derechos humanos (2022). 
Cuba se hunde en la extrema pobreza y la mayoría 
desaprueba la gestión del gobierno, de acuerdo con 
el quinto Informe sobre el estado de los derechos 
sociales. (disponible en https://observacuba.org/
cuba-extrema-pobreza-mayoria-desaprueba-ges-
tion-gobierno-quinto-informe-estado-derechos-so-
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