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Health and Climate Change:

How do we protect people’s health in the climate crisis? 

Ignacio Astorga
Rita Sorio
Sebastian Bauhoff

Climate change is among the biggest health threats the world will face this century. 
Changing weather patterns directly and indirectly impact the well-being, health, and lives 
of millions of people. In 2020, the average temperature in Latin America and the Caribbean 
(LAC) was as much as 1°C above the 1981–2010 average. Similarly, the number of extreme 
climate events rose fivefold from 1970 to 2019, killing thousands of people and costing the 
region $100 billion in economic losses (WMO, 2021a). These events included droughts, cy-
clones, heavy precipitation, floods, and heat waves, which exacerbated forest fires in the 
Amazon (WMO, 2021b). These disasters resulted in water and energy shortages; air, soil and 
water pollution; and infrastructure damage, consequences that in turn made it difficult for 
people to access food and continue to make a living, among other problems.

Climate change is jeopardizing people’s health and well-being, and the threat is especially 
severe among the most vulnerable groups. Climate change has direct impacts on people’s 
health, such as the issues caused by extreme temperatures. But it also has indirect health 
effects, like air pollution from wildfires. These effects exacerbate inequalities that underlie 
social determinants of health1 (PAHO, 2020). They disproportionately harm rural and indig-
enous communities, children, women, ethnic minorities, people with disabilities, and other 
vulnerable groups (Romanello et al., 2022; Yglesias-González et al., 2022), who have fewer 
strategies and resources for adaptation and who live in regions that are more exposed to 
the negative consequences of climate change.

The greenhouse gases (GHG) released by burning fossil fuels are the main driver of cli-
mate change. The air pollution from burning these fuels harms people’s health directly, but 
these emissions also indirectly harm the population’s health through their effect on climate 
change.

1.  The World Health Organization (WHO) defines social determinants of health as ”the conditions in which people are born, grow, 
work, live, and age, and the wider set of forces and systems shaping the conditions of daily life.”
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Without immediate action, climate change is expected to intensify in the coming decades, 
and its effects will be increasingly severe. In this publication, the Inter-American Devel-
opment Bank (IDB) aims to further the dialogue on climate change and health among the 
countries in the region in order to: (i) understand health systems’ main challenges in the face 
of climate change (Section 1); (ii) identify opportunities to address climate change (Section 
2); and (iii) propose concrete adaptation actions2 —such as preparing systems for extreme 
weather—and steps for mitigating the carbon footprint of health systems3 (Section 3).

2.  Climate change adaptation includes measures to limit impacts, reduce vulnerabilities, and make structures more resilient, which 
means ensuring they can continue to operate under harsh conditions.

3.  Climate change mitigation includes actions to reduce greenhouse gas emissions.
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1 THE CHALLENGE: HOW 
CLIMATE CHANGE EFFECTS 
THE HEALTHCARE SECTOR

The healthcare sector has the responsibility of protecting people’s lives in the face of cli-
mate change. Sustainable Development Goal 3.8 is to “Achieve universal health coverage, 
including financial risk protection, access to quality essential health-care services and ac-
cess to safe, effective, quality and affordable essential medicines and vaccines for all.” The 
path to achieving this goal is to provide universal health coverage (UHC),4 and part of that 
coverage is responding to the health impacts of climate change. However, climate change 
adds new challenges to the process of achieving UHC (Kammila, 2022), generating high-
er demand for health care (due to its direct and indirect effects on population health) and 
threatening the continuity of health services (by damage infrastructure and rendering it 
inoperable). Latin America and the Caribbean, a region where over half the countries are 
highly vulnerable to climate change, does not have climate-resilient healthcare systems (see 
Annex 1), and its climate investment in the healthcare sector falls short of what is needed. 
These weaknesses undermine a regional response to climate change, but they also reflect 
the systems’ limited ability to guarantee UHC. Climate action and the UHC strategy overlap, 
since both require expanding service coverage and the health sector workforce, improving 
infrastructure and supplies, and remedying shortcomings in how healthcare systems and 
services are managed.

Climate change poses a three main challenges for the healthcare system. The first is re-
sponding to how it affects the population’s health; the second is keeping health services 
operational despite damaged facilities, utility outages, blocked access, and logistical dis-
ruptions; and the third is reducing the carbon footprint of the healthcare sector itself.

Forty percent of countries in the region have no specific plan for responding to climate 
change and health (WHO, 2021a). While approximately 80 percent of countries in the re-
gion have designated someone to manage health and climate change affairs within their 
Ministries of Health, two-fifths of those countries still have no national strategy for health 

4.  The IDB’s Health Sector Framework Document details the main obstacles to providing UHC in Latin America and the Caribbean, 
foremost among which is the fragmented nature of the current system. The framework document outlines how integrated health 
networks would lead to higher-quality, swifter, and more efficient health services with better outcomes. Read the full document here.

https://www.iadb.org/en/sector/health/sector-framework


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

4

risks related to climate change and for adapting the healthcare system to climate change 
(WHO, 2021a). They are therefore unable to develop progress indicators (to assess the health 
system’s vulnerability and capacity to respond and adapt), allocate funding, and take ef-
fective action. Twelve percent of countries5 in LAC do have a national health and climate 
change plan, including Brazil.6 However, these plans are only implemented to a moderate or 
low extent, and the main obstacles are financial and human resources. Meanwhile, over half 
of countries in the region have no task force or committee to bring together all stakehold-
ers (from within and outside of the healthcare sector) and engage them in climate action.

TABLE 1 DOMAINS AND INDICATORS FOR ASSESSING COUNTRIES’ 
CLIMATE CHANGE RESPONSE IN THE AREA OF HEALTH

DOMAIN INDICATOR

Evidence for decision-making Country has conducted a climate change and health vulnerability and adaptation 
assessment.

Leadership and governance

Country has a national health and climate change plan or strategy in place.

Country has identified financial barriers to implementing the climate change and health 
plan or strategy.

The Ministry of Health has a climate change and health focal point.

The Ministry of Health has established a multi-stakeholder mechanism on health and 
climate change that is currently operational.

The Ministry of Health has conducted public health campaigns to raise awareness on 
health and climate change.

Implementation
Country has assessed the climate resilience of at least one health care facility.

Country has assessed the environmental sustainability of at least one health care facility.

Finance Ministries of Health (in low-and-lower-middle-income countries) are currently receiving 
international funds for health and climate change work.

Promoting the health co-benefits 
of climate change mitigation

Country has conducted an assessment(s) of the health benefits of its national climate 
mitigation policies.

Source: WHO (2021a).

5.  Other countries are included in the bibliography section: Government of Colombia (2017); Government of Mexico (2013); Gover-
nment of Peru (2021); and MINSA (2021).

6.  Federative Republic of Brazil (2013).
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How climate change affects population health

Climate change drives storms, droughts, floods, and heat waves that directly harm peo-
ple’s health by causing injuries, respiratory diseases, vector-borne diseases, deterioration of 
chronic conditions (like cardiovascular diseases), and mental health problems, among other 
issues. Natural disasters can be caused by geological forces (for example, earthquakes and 
volcanic eruptions) or climactic ones (like heat waves and droughts). Of all events record-
ed in Latin America and the Caribbean from 1998 to 2017, 93 percent were climate-related 
(UNDRR, 2021). In the Caribbean and Central America, storms (including tropical cyclones 
and hurricanes) are the predominant climate risk, while heavy precipitation and drought are 
the greatest risks in South America (CAF, 2014). From 2000 to 2019, there were 200,055 ex-
cess deaths in the region related to extreme heat (20%) and cold (80%) (Zhao et al., 2021). 
In the last 50 years, these phenomena have affected over 260 million people and caused 
more than 90,000 recorded deaths in Latin America and the Caribbean (UNDRR, 2021) 

FIGURE 1 CONCEPTUAL FRAMEWORK FOR THE DIRECT 
AND INDIRECT EFFECTS OF CLIMATE CHANGE
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Exposure to extreme weather events puts people’s health at risk (Figures 1 and 2). Based 
on a middle-of-the-road scenario for emissions increases and the effects of climate change, 
scientists estimate that the climate crisis may cause 250,000 additional deaths each year 
worldwide between 2030 and 2050. The main causes would be child undernutrition (38%), 
malaria (24%), diarrhea (19%), and heat stress (15%) (WHO, 2018). Similarly, the future costs 
associated with health damage are estimated at two to four billion dollars per year (WHO, 
2021b).

Climate change also speeds up the transmission of infectious diseases (Mohammed-Rob-
erts and Boukerche, 2020), of which three-quarters (75%) are spread by animals (UN, 2020; 
IPCC, 2022; Romanello et al., 2022). Infectious diseases spread by animals are grouped into 
two categories: vector-borne diseases (those transmitted by invertebrates, primarily in-
sects like mosquitoes and fleas), and zoonoses (from vertebrates like bats, birds, pigs, and 
dogs). For the first group, rising temperatures favor the propagation and spread of insects 
and mosquitoes, which are the primary vectors of dengue fever, zika, and malaria, among 
other diseases. Thus, in the last four decades, the number of dengue cases in the region 
has increased from 1.5 to 16.2 million (PAHO, 2020). Meanwhile, zoonoses are also on the 
rise (Colón-González et al., 2018) as natural habitats are modified by deforestation, mass 
urbanization, and climate change, which generates more contact between animals and hu-
mans (Watson et al., 2022).

The WHO has estimated the impact of climate change on population health in various re-
gions of the world using the 1961–1990 climate as a counterfactual. Using this period as a 
baseline, it calculated the difference in number of deaths or people exposed under different 
climate scenarios for the years 2030 and 2050. The study had three key findings: (i) each 
consequence of climate change would affect the various health problems differently, and 
heatwaves would be the most serious problem; (ii) the impact on the Americas region is 
different from the impact on the rest of the world (for example, the impact on mortality in 
children under age 15 would be lower than in the rest of the world); and (iii) projections for 
2030 to 2050 vary by health threat (deaths due to heat waves would increase, but deaths 
of children under age 5 due to undernutrition would decline). Table 2 summarizes these 
estimates, which are presented in more detail in Annex 4.
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TABLE 2 IMPACT OF CLIMATE CHANGE ON ADDITIONAL DEATHS 
OR PEOPLE AT RISK FOR SELECTED HEALTH PROBLEMS, MINIMUMS 

AND MAXIMUMS, GLOBALLY AND IN THE AMERICAS REGION 

2030  2050 

PROBLEM REGION Min. Max. Min. Max.

Annual number of 
deaths in people over 
65 due to heat waves

World  64,458  121,464  191,816  364,002 

Americas  9,012  17,101  26,361  50,384 

Annual number of 
deaths in people under 
15

World  21,097  67,702  15,000  49,151 

Americas  1,315  1,566  27  92 

Number of people 
at risk of contracting 
malaria

World  696,480,000  1,229,490,000  798,950,000  1,144,560,000 

Americas  39,960,000  72,280,000  48,600,000  64,220,000 

Number of people 
at risk of contracting 
dengue fever

World  4,291,880,000  4,418,340,000  4,506,270,000  4,640,620,000 

Americas  461,920,000  482,440,000  458,740,000  481,300,000 

Number of deaths in 
children under age 5 
from undernutrition

World  −3586  193,937  29,815  139,576 

Caribbean and 
Central America

 −837  2,554  100  1,311 

Latin America - middle  −327  1,218  −6  665 

Latin America - south  −49  76  −27  49 

Source: WHO (2014).

Climate change is affecting mental health. Several reports concur that the climate crisis is 
taking a toll on the population’s mental health (Sanchez, 2019; IPCC, 2022). For example, 
researchers have found correlations between higher temperatures and increases in med-
ical appointments for mood disorders, anxiety, stress, and schizophrenia (Nori-Sarma et 
al., 2022), with the strongest effects in women and low-income populations (Obradovich 
et al., 2018). Some experts even project that high temperatures could trigger an addition-
al 9,000 to 40,000 suicides by 2050 in the United States and Mexico alone (Burke et al., 
2018). Additionally, a recent study concluded that those affected by Hurricane Katrina are 
4% more likely to develop mental illnesses than those not affected, in addition to suffering 
post-traumatic stress and anxiety due to the loss of family members or property (Obra-
dovich et al., 2018). Climate change is also affecting mental health through a new syndrome 
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that the American Psychological Association (APA) defines as “ecoanxiety”7 which includes 
fear, sadness, or anger in response to the long-term effects of climate change (APA et al., 
2017). Likewise, there is a growing body of research on the effects of climate anxiety on 
people’s mood and daily functioning (Fawbert, 2019; Hickman et al., 2021). These trends 
are made even more alarming by the fact that mental illnesses (like depression and anxi-
ety, regardless of their causes) currently account for 34% of years lost due to a disability 
(YLD), more than years lost from communicable diseases; maternal, child, and nutritional 
disorders; and injuries, which together make up 12% (PAHO, 2018b).

Climate change is also indirectly harming people’s health through its effect on water, air, 
and soil quality, as well as on the ecosystem. For example, floods damage crops and can 
pollute the environment by carrying wastewater, chemicals, or decomposing organic mat-
ter (Carrillo and Guadalupe, 2001). This can affect food production, creating food insecurity 
and nutritional problems for the population. Additionally, the burning of fossil fuels and the 
effects of climate change (droughts, fires) increase the levels of particulate matter in the 
atmosphere (Watts et al., 2015). Worldwide, air pollution leads to over 3 million premature 
deaths each year. In Latin America, around 138,000 people die from polluted air every year 
(CODS, 2019). In 2020, Brazil and Mexico saw their highest number of premature deaths 
attributable to fine particulate air pollution in the region, with 19,300 and 13,200 deaths, 
respectively (Romanello et al., 2022). This problem also led to an increase in cardiovascular 
diseases (80%), respiratory system diseases (14%) and lung cancer (6%).

7.  Defined by the APA as “the chronic fear of environmental cataclysm that comes from observing the seemingly irrevocable impact 
of climate change and the associated concern for one’s future and that of next generations.”
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FIGURE 2 ADVERSE HEALTH AND WELFARE IMPACTS 
ATTRIBUTED TO CLIMATE CHANGE8
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The impact of climate change on population health is mediated by the way society is or-
ganized and functions, which can amplify or help reduce its impact. These societal factors 
include demographics, socioeconomic status, health status, geography, and migration—all 
of which help determine vulnerability—as well as how the public health system is structured 
and operates, among others. Evidence shows that mortality from avoidable causes is almost 
twice as high among lower-income groups than among higher-income groups (Graph 1). 

8.  In both Latin America and the Caribbean and North America, the negative impacts of climate change on human health and welfa-
re systems, and on cities, settlements, and infrastructure are on the rise. However, the level of confidence in attributing these im-
pacts to climate change varies: confidence is high in North America (which includes the United States, Canada, and Mexico) but 
medium in Latin America and the Caribbean. This is due to the limited number of studies in the region.

https://hia.paho.org/en/avoidable-mortality#113
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GRAPH 1 AVOIDABLE MORTALITY RATE BY INCOME QUINTILE IN 
THE AMERICAS, 2019 (RATE PER 100,000 POPULATION)
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Source: Adapted from PAHO.

Climate change affects vulnerable populations and groups the most, impacting their health 
and well-being. The most vulnerable demographics are older people, children, and women. 
The most vulnerable socioeconomic groups are people living in poverty and extreme pov-
erty (Wellenstein et al., 2022), and those most exposed to climate change by health status 
are pregnant women and patients with chronic diseases or disabilities. In Brazil, for exam-
ple, researchers have found a correlation between low rainfall and shorter pregnancies, low-
er birth weight, and higher infant mortality. Water scarcity is also tied to increased hygiene 
problems and higher risks that diseases will spread (Rocha and Soares, 2015). Meanwhile, 
droughts, floods, and heat waves— along with water, soil, and air pollution —directly impact 
agriculture, which employs about 70% of adults in extreme poverty in Latin America and 
the Caribbean (Castañeda et al., 2018), threatening their economic livelihood and well-be-
ing (including their health). The Food and Agriculture Organization of the United Nations 
(FAO) estimates that, globally, climate change could push more than 122 million people, 
mainly farmers, into extreme poverty by 2030 (FAO, 2019). 

https://hia.paho.org/en/avoidable-mortality#113
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BOX 1 HOW CLIMATE CHANGE AFFECTS GENDER DIFFERENCES

Climate shocks deepen the vulnerability women experience due to pre-existing social, 
economic, and cultural inequalities (IPCC, 2021). A London School of Economics study 
(Neuman and Plumper, 2007) found that natural disasters will lead to the deaths of more 
women than men, whether directly or indirectly, through post-disaster events, or will 
cause more women to die at a younger age than men. This gender gap is thought to 
be the result of discrimination against women, especially women living in poverty, since 
these disasters’ adverse effects tends to disappear in high-income groups. UNDP data 
provides evidence of this gap: as of 2019, 60% of those who died from natural shocks 
in the previous 20 years were women (Noel Vaeza, 2021).

Climate change is pushing people to migrate in search of better living conditions (Watkins 
and García S., 2020). In 2019, there were 23.9 million displacements by climate change-re-
lated catastrophes. Approximately 6% of these displacements took place in the Americas 
(IDMC, 2020), mostly in the form of internal migration. The countries with the highest dis-
placement rates in the region were Brazil and Bolivia. These displacements were mainly 
due to floods and storms that caused thousands of people to lose property, family mem-
bers, and crops, as well as infrastructure damage that shut down basic services (water, san-
itation, and health). These displacements jeopardize people’s physical and mental health, 
and indigenous and low-income communities face the greatest risk. When these people 
become migrants or refugees, their situation deteriorates further, as they face limited ac-
cess to medical care, housing, work, and education, in addition to discrimination. By 2050, 
an estimated 216 million people worldwide will be forced to move as a result of climate 
change (World Bank, 2021a).
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How climate change affects healthcare services 

Climate change is affecting the supply side of healthcare services as a result of damage 
to facilities and service disruptions. From 2007 to 2017, around 24 million people in the re-
gion went without medical care for months and years due to these extreme events (ECLAC, 
2020; ECLAC, 2021). Care was interrupted by damage to facilities; power, water and com-
munications outages; difficulty in accessing facilities for staff and patients; or supply chain 
disruptions, among other reasons.

Health services are highly vulnerable to climate change. Studies by the Pan American 
Health Organization (PAHO) estimate that 67% of health facilities are at risk (PAHO, 2006; 
PAHO, 2018a). Five countries have over 80% of their facilities located in at-risk areas, six 
have between 51 and 80%, and the remaining countries have less than 50% located in haz-
ardous zones. These studies also find that countries have not assessed facilities’ vulnera-
bility and capacity to adapt to climate hazards (PAHO, 2018a).

The response to climate change is limited by the structural weaknesses in the resources, 
organization, and management of health services. On average, public spending on health 
in the Americas is about 4% of the Gross Domestic Product (GDP). PAHO argues that this 
percentage should be increased to approximately 6% to make health resources more avail-
able. It also estimates that the region has a deficit of 600,000 professionals, which affects 
access to care, especially for people in rural and underserved areas. In terms of assets (in-
frastructure and equipment), the region needs an estimated $153 billion in investments to 
restore deteriorated health care assets and close the new investment gap (IDB 2021b). In 
addition to the resource gap, there is also a management gap. If Latin America managed 
its health services more efficiently, Latin Americans could live nearly four years longer. And 
in countries like Bolivia, Guyana, Trinidad and Tobago, or Suriname, they could live as much 
as seven years longer, with a life expectancy of nearly 80 years (IDB, 2021b).
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The healthcare sector’s carbon footprint

The healthcare sector9 also contributes to climate change.10 According to a recent study 
by Health Care Without Harm (2021), the sector was responsible for 4.4% of global green-
house gas (GHG) emissions, and these emissions are among the fastest growing of any 
sector, with a 5% increase from 2019 to 2020 (Romanello et al., 2022). This is equivalent to 
2.7 billion metric tons of CO2, and Latin America and the Caribbean contributes 6% of the 
health sector’s global carbon footprint. If the health sector were a country, it would have 
the fifth highest emissions in the world.

The supply chain providing pharmaceutical products, food, clothing, and other items is 
the main source of GHG emissions from the health system (80%), mostly from the ener-
gy it uses. The next largest source is emissions from the health sector itself (13%) and from 
transporting patients and staff (7%) (Health Care Without Harm, 2021). Emissions profiles 
varied by region and country based on level of health expenditure. As shown in Graph 2, 
England’s National Health Service provides a detailed analysis of its sources of emissions 
(Tennison et al., 2021; NHS England, 2020). Together, medicines, medical and non-medical 
equipment, and other supply chain aspects are the main source. The second largest source 
of emissions is all the services directly related to delivering health care (24%). These emis-
sions are primarily from buildings and everything they need to operate, like electricity and 
water. The remaining emissions are split between transportation of staff and patients (10%) 
and private-sector health services (4%). Global estimates are similar: 29% of emissions are 
from direct health service operations, while 71% are indirect emissions from pharmaceutical 
products, food, services, and other factors (Health Care Without Harm, 2021).

9.  The health sector includes service providers; health officials; suppliers of equipment, products, and consumables; and the logistics 
needed to mobilize those services and supplies.

10.  The main sectors driving climate change are energy and heat production (25%); agroforestry (24%); industry (21%); and trans-
portation (10%). Compared to these sectors, the health sector’s share is low and can be reduced, although the response to cli-
mate change is crosscutting and requires an inter-sector response.
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GRAPH 2 CARBON FOOTPRINT OF ENGLAND’S HEALTHCARE 
SECTOR, BY SOURCE OF EMISSIONS
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Within healthcare service delivery, hospitals consume most resources. Each hospital bed 
generates an estimated 0.5 tons to 1 ton of solid waste per year, consumes between 75 and 
340 m3 of water, and emits 133 to 528 kg of CO2 (Minoglou et al., 2017; IDB, 2020a). In Lat-
in America and the Caribbean, the public sector alone has over 1.1 million beds, which gen-
erate approximately 500 million to 1.1 billion tons of waste (Tello et al., 2021), consume be-
tween 82.5 and 476 million cubic meters of water, and generate from 150,000 to 600,000 
tons of CO2, which is equivalent to the average amount of CO2 contained in 2 million trees. 
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2 THE OPPORTUNITY: HEALTH 
IN THE CLIMATE CHANGE 
AGENDA 

The Paris Agreement lays out the framework for a comprehensive, timely, and coordinat-
ed response to climate change. The 2015 agreement was signed and ratified by 33 Lat-
in American and Caribbean countries. The three objectives of the Paris Agreement are to 
keep a global temperature rise this century well below 2 degrees Celsius above pre-indus-
trial levels, pursue efforts to limit temperature increase even further to 1.5 degrees Celsius, 
and achieve climate neutrality by 2050. Climate neutrality means that the level of CO2 (the 
main gas causing global warming) released into the atmosphere by human activity is equiv-
alent to the amount absorbed by natural sinks, like forests.

To this end, countries need to take urgent and effective measures to improve climate re-
silience and cut GHG emissions by 45% by 2030. To communicate its commitments and 
actions, each signatory country agreed to present its nationally determined contributions 
(NDC) every five years. These commitments are the core of the Paris Agreement, since they 
translate the objectives into concrete adaptation and mitigation actions in different sectors 
(health is a priority sector) and allow for long-term progress evaluations. Each country is 
responsible for defining its NDC based on its circumstances, capacities, and ambitions. It 
is also responsible for integrating them into its national policies.

By including health considerations in climate-related policies, policymakers can maxi-
mize social, environmental, and economic benefits. The healthcare sector is a central pil-
lar of the response to climate change, and other sectors also mention public health when 
addressing the issue (WHO, 2020a). Linking NDCs for health with other sectors like in-
frastructure, water, and agriculture, is key to achieving additional health-related climate 
co-benefits. These synergies have made it so the NDC can be used to both analyze mea-
sures to address climate change and assess whether the actions also protect the popula-
tion’s health.11 The Global Climate and Health Alliance (GCHA, 2021) assessed whether the 
proposed nationally determined contributions effectively curb temperature rise, while at 

11.  Many of these co-benefits are from interventions related to determinants of health (e.g., water sanitation).
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the same time protecting the population’s health.12 Of 120 countries, Costa Rica is the only 
one in the region that is ranked in the top five and that has NDCs that are aligned with the 
Paris Agreement, which means that its climate ambitions are in line with not crossing the 
2°C threshold. Other countries, like Colombia, Panama, and Argentina are ranked in the top 
15, but their climate goals are aligned with a scenario where temperatures would rise by 
more than 2°C. Countries like Peru and Brazil are at the bottom of the ranking (see Annex 2). 

BOX 2 HEALTH IN THE REGION’S NATIONALLY DETERMINED CONTRIBUTIONS

Approximately 80% of NDCs in Latin America and the Caribbean, including those of 
Chile, Panama, Peru, and Uruguay, contain adaptation measures for the health sector. 
The main adaptation measures include:

     i.  Increasing the population’s climate resilience.
   ii.  Addressing problems related to heat waves (extreme temperatures).
 iii.  Health risk reduction strategies.
iv.  Adapting health systems to epidemic vector patterns.
  v.   Adapting to pests, respiratory diseases, and diseases that have climate-correlated 

transmission patterns.

Meanwhile, other sectors also directly or indirectly mention public health in their ap-
proaches. For example, in Costa Rica, the infrastructure sector’s NDCs include health 
centers, as they are considered vital public facilities. Brazil’s agricultural sector high-
lights the importance of guaranteeing food security and nutrition, which affects peo-
ple’s health. El Salvador also considers potable water to be key in safeguarding the well-
being of its population.

Source: European Commission (2019) and Samaniego et al. (2019).

12.  GCHA used the following five assessment criteria: (i) health impacts, (ii) health adaptation, (iii) health co-benefits, (iv) econo-
mics and finance, and (v) additional “bonus” aspects for NDCs that include references or additional information relevant to heal-
th and its links to climate action (Annex 2).
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Health NDC should be built on solid plans, policies, and strategies. The government plays 
a central role in leading the process and ensuring good coordination between actions to 
adapt to and mitigate climate change within the health sector (for example including emer-
gency health plans for climate change within a multi-hazard response framework),13 as well 
as with other sectors (through measures like using up-to-date risk maps to identify facility 
locations). The experience of multiple countries suggests that in order to implement these 
policies, it is best to have a regulatory framework (laws and regulations) and administrative 
framework (resolutions) that establishes penalties and incentives for meeting the policies’ 
objectives (Reyes, 2017). Adaptation and mitigation efforts should also be consistent with 
achieving UHC and attaining the SDG (for example, health actions should contribute to 
adaptation rather than just reducing GHG emissions). One of the Paris Agreement’s major 
opportunities is that it provides a cross-sector framework that identifies co-benefits that 
can be generated by various sectors (e.g., interventions in education, water, and sanitation 
improve determinants of health to protect the most vulnerable populations).

International coordination and cooperation can help improve the health sector’s response 
to climate change (Close and Caballero, 2015). Participation in global events on climate 
change like the Conference of Parties (COP) can help countries in the region join forces and 
take bolder action. At COP26, 10 countries from Latin America and the Caribbean com-
mitted to developing low-carbon and resilient health systems: Argentina, Bahamas, Belize, 
Chile, Colombia, Costa Rica, the Dominican Republic, Jamaica, Panama, Peru, and Panama. 
Forums, seminars, or workshops for analyzing countries’ adaptation and mitigation mea-
sures in the health sector also offer highly valuable spaces where countries can cooperate 
and accelerate uptake of new practices. 

13.  A multi-hazard response framework for the health sector is designed to enhance a country’s operational response capacity in the 
event of different emergencies and catastrophes (PAHO, 2019).
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Adapting the healthcare system

Adaptation measures should be designed to protect people’s health and make healthcare 
services more resilient. On one hand, it is important to identify the direct and indirect ef-
fects of climate change, as well as the social dynamics that affect the population’s health. 
On the other hand, countries need to build more resilient healthcare systems and services 
that can continue to function under unfavorable circumstances. These responses should 
be part of a multi-sector and cross-ministry framework that leads to climate co-benefits 
for the sector and country.

To ensure resilient healthcare services, countries need to reinforce the basic building 
blocks of the health system, so that the response to climate change strengthens the exist-
ing organization. To guide the adaptation process and ensure a good response, the World 
Health Organization (WHO) created the Operational Framework for Building Climate-Re-
silient Health Systems (WHO, 2017), which is aligned with the strategy for achieving UHC. 
The guide covers processes, resources, and governance. The processes include: (i) health 
information systems, encompassing vulnerability, capacity, and adaptation assessments; 
integrated risk monitoring and early warning systems; and health and climate research; (ii) 
service delivery, including emergency preparedness and management, climate-affected 
health programs, and managing environmental determinants of health. The resources in-
clude (iii) medical products and technologies, (iv) health workforce and (v) financing. Fi-
nally, (vi) leadership and governance are key for coordinating and managing processes and 
resources. Figure 3 describes these building blocks and their components. 
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FIGURE 3 OPERATIONAL FRAMEWORK FOR BUILDING 
CLIMATE-RESILIENT HEALTH SYSTEMS 
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While this framework can provide a starting point, there are also other models that can 
guide the adaptation processes (see Annex 3). The following paragraphs describe oppor-
tunities in each area of the WHO operational framework: key processes (health intelligence 
and response capacity), followed by resources (human resources, equipment, infrastruc-
ture, and financial resources), and leadership and governance.

I) Health information systems that bolster health intelligence in order understand the ef-
fects of climate change on health, conduct long-term research and provide early warnings. 
Countries need to set ambitious goals for these systems (Bofill, 2022), in order to: (i) assess 
the vulnerability and adaptive capacity of health systems, using tools like the Checklists to 
Assess Vulnerabilities in Health Care Facilities in the Context of Climate Change developed 
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by the WHO (WHO, 2021c); (ii) continue to research the relationship between climate and 
health to add to the growing body of literature on the subject and understand how this 
dynamic evolves; and (iii) set up an early risk surveillance and monitoring system to col-
lect and analyze climate and health data in order to establish early warnings for healthcare 
systems or general emergency responses

Countries in Latin America and the Caribbean have recently begun to implement these 
types of measures. Argentina, Brazil, and Cuba have already launched surveillance and 
early warning systems that include climate-related diseases, like injuries and deaths due to 
extreme weather phenomena and high temperatures. In fact, these three countries have 
added climate information to these systems (WHO, 2021a). Other countries are still devel-
oping these measures. For example, Argentina’s National Health and Climate Change Ac-
tion Plan will strengthen the services responsible for monitoring and responding to climate 
change, such as the National Meteorological Service, the National Water Institute, the Wa-
tershed Committees, the Health Governance Secretariat, and the National System for Inte-
grated Risk Management.

II) Service delivery with increased capacity to routinely respond to the direct and indi-
rect effects of climate change. This opportunity involves improving readiness for, and ca-
pacity to respond to, emergencies like storms and heat waves through systems that can 
respond to multiple hazards that may occur more frequently (Poorolajal, 2021) (whether 
climate-related, pandemics, or other types of disasters). It also involves increasing actions 
for a sustained healthcare response through programs to control dengue vectors or elim-
inate malaria, or by strengthening key services and programs to prevent undernutrition, 
monitor noncommunicable chronic diseases, or provide mental health care and ensuring 
that these programs can continue even under adverse conditions. As part of the response 
to these threats, countries need to strengthen the routine organization and operation of 
healthcare services through networks that bring together all levels of care, from primary 
to hospitals. An example is Chile’s Climate Change Adaptation Plan for Health, which aims 
to enhance the healthcare sector’s ability to respond to climate change. This plan contains 
measures to ensure that healthcare services and networks run smoothly (Government of 
Chile, 2016), which include: (i) reevaluating regional risk matrices to include health risks as-
sociated with climate change; (ii) assessing regional health centers infrastructure and its ca-
pacity to withstand extreme events; and (iii) taking stock of current human resource needs 
for healthcare services to meet possible new demands as climate change drives changes 
in morbidity and mortality.
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III) Essential medical products and technologies that make buildings and equipment more 
resilient,14 ensuring that they can continue to operate in extreme weather and guarantee-
ing continuous energy and water supply and communications services. This area of work 
also includes using appropriate medical products and equipment and supplies with effec-
tive medical technologies that keep medical care from being interrupted. Examples include 
equipment that continues to function despite power outages or water supply interruptions. 
It is also crucial to ensure accessibility for personnel, patients, and supplies.

IV) A more climate-resilient healthcare workforce. COVID-19 made it clear that health per-
sonnel are the backbone of the system, but also that they are vulnerable to threats from 
the disease itself and to sustained overwork (which led to many of these professionals to 
have physical and mental health problems). To deal with climate change, health personnel 
needed to be educated on climate change’s impact on population health and healthcare 
services, among other topics. The content of this education should be tailored to their spe-
cific role in the health system. Countries should also draw up plans for supporting frontline 
emergency responders to prevent stress and fatigue. Some national plans include: (i) na-
tional-level training on climate change; (ii) regional-level training on climate change; and (iii) 
opportunities to exchange experiences with other countries (Government of Chile, 2016).

V) More funding to meet the additional demands of climate change. Countries should 
quantify the investments and operational resources required to reinforce information sys-
tems and healthcare services, make assets more resilient, and support personnel. With this 
economic overview, they can then form a plan to redirect or expand funding. In addition to 
creating items in their own budgets to fund programs for climate change and health, coun-
tries should also consider securing funds from financial market instruments and local, na-
tional, or international funding mechanisms (IDB, 2020), whether private, public, or a mix-
ture of both (World Bank, 2021c). Additionally, the national institutional framework should 
be adapted to include regulations and incentives for mobilizing climate finance (European 
Commission, 2019).

VI) Strengthen leadership and governance in the climate change response, so that health 
leaders support planning and action to address climate change, considering local priorities 
and reporting progress towards the system’s mitigation and adaptation goals, while at the 
same time ensuring health outcomes and service quality and efficiency.

14.  Proposed improvements can be based on response capacity assessments like the one developed by the WHO (2021a), on selec-
ting appropriate plots of land (Dalaison, 2018), on codes and guides for building safely to withstand the effects climate change, 
and on periodically inspecting facilities.
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Recent experiences with COVID-19 have yielded lessons that can be applied to the cli-
mate response, since both are on a global and massive scale. The public health respons-
es to both crises have many elements in common that can be useful for tackling health 
system weakness in areas like coordination, infrastructure, equipment, supply chains, and 
technologies in many countries in the region. The aim of these responses is to respond to 
the emergency and also keep essential health services running (WHO, 2020b). However, 
COVID-19 also showed how well governments can respond when committed and willing. 
The following table summarizes examples identified by the World Bank.

TABLE 2 MENU OF SMART HEALTH INTERVENTIONS TO 
RESPOND TO CLIMATE CHANGE AND COVID-19 

KEY RESPONSE 
AREAS

CLIMATE ADAPTATION 
AND RESILIENCE

CLIMATE 
MITIGATION

Public health 
surveillance and 
risk assessment

Surveillance of climate-sensitive health diseases 
(for example, dengue or malaria), heat-related 
illnesses, air pollution-related diseases, and 
nutritional deficiencies).

Energy use audits to inform energy-efficiency 
measures and the availability of alternative 
renewable sources.

Emergency 
preparedness 
and management

Adopting a multi-hazard approach to emergency 
planning that covers pandemics, climate-related 
disasters, and other external shocks.

Establish low-carbon backup options for 
electricity (for example, solar photovoltaic 
PV), clean water, adequate food supply, and 
transport.

Continuity of 
essential health 
services

Strengthen public health programs, including 
those for diseases that are not climate sensitive, 
to ensure they continue uninterrupted.

Improve the efficiency of care pathways to 
ensure health provision, reduce emissions, and 
save costs.

Source: Adapted from World Bank (2021b).
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Carbon footprint mitigation

Healthcare sectors can take a wide range of actions to decarbonize their facilities and 
operations. The Health Care Without Harm report lays out a mitigation roadmap (see An-
nex 3) with seven areas of action for reducing emissions, based on a comprehensive view of 
the carbon footprint that covers everything from input production to service delivery. The 
areas of action are: (A1) renewable energy; (A2) zero-emission buildings; (A3) zero-emis-
sion transportation; (A4) sustainable food; (A5) low-carbon pharmaceuticals (including 
reduced consumption through rational use of medicines and reducing the carbon foot-
print from manufacturing them); (A6) circular health (which encompasses sharing, reus-
ing, repairing, refurbishing and recycling existing materials and products as often as pos-
sible, thereby reducing waste); and (A7) effective systems (making health systems more 
efficient reduces their carbon footprint). The final area includes macro-interventions like 
optimizing the network of facilities or changing clinical and operational practices to avoid 
redundant testing or eliminate procedures or drugs that have no evidence of clinical utility. 
These interventions can also raise the quality of care and improve health outcomes (Health 
Care Without Harm, 2021).

Mitigation can be approached from three angles. The first focuses on health facilities and 
their operations and services. The second broadens the focus to include the health sys-
tem’s entire supply chain. This is the part of the health sector that generates the most GHG 
admissions, but implementing supply chain mitigation measures can be complex since so 
many different industries, stakeholders, processes, resources, and even countries are in-
volved. The third angle includes external industries that provide services to the health sec-
tor, like agriculture and textiles.

Green building techniques can help reduce GHG emissions and improve the health sys-
tem’s financial sustainability. Green building (Minoja et al., 2018) encompasses a range of 
measures, including: (i) active measures like LED lighting and occupancy sensors; (ii) pas-
sive measures like building orientation and exposure to sunlight; (iii) generating photovol-
taic energy; and (iv) using rainwater harvesting systems and faucet aerators. An IDB-led 
study estimated that this type of measures can reduce consumption by a net 20 to 40 per-
cent and can also decrease GHG emissions (IDB, 2020a). New building projects or remod-
els of existing buildings can follow different methods, one of which is EDGE (Excellence in 
Design for Greater Efficiencies).15 Multilateral banks are promoting use of this certification. 
The IDB study estimated an additional cost for these measures of no more than $20 per 

15.  Eco-sustainable building certifications are increasingly relevant in the construction sector. EDGE and LEED are among the lea-
ding certifying entities.
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square meter for new hospitals and $49 per square meter for existing ones, or 1.5% and 
3.5% of the total investment. These investments are self-sustaining due to water and ener-
gy savings, which pay back the additional cost in a period ranging from under a year to six 
years (depending on the type of project, location, and utility costs).

Health systems can reduce their energy consumption by using efficient medical equipment. 
Energy efficiency certifications have been gradually incorporated into medical equipment, 
and these certifications should be an important consideration when procuring equipment, 
Indeed, the procurement process should include an asset life cycle analysis to determine 
all costs associated with equipment: investment, operation, training, maintenance, and fi-
nal disposal or recycling. Health systems can lower their carbon footprint by choosing en-
ergy-efficient, low-maintenance, and long-lasting options.

Telehealth helps reduce the sector’s emissions. The COVID-19 pandemic has accelerated 
the use of digital tools for service delivery, allowing healthcare services to operate more ef-
ficiently (area A7 of the mitigation roadmap). In Argentina, online care increased by 233% 
in 2020 (Busso et al., 2021), reducing in-person appointments and paper consumption. 
Telehealth has spurred changes and led to benefits in care for patients and in how medical 
and non-medical processes operate. Additionally, it offers new channels for coordination, 
exchanging information, training, and communication. It has also brought environmental 
benefits. For example, inter-operable information systems use resources more efficiently. 
According to a study prior to the pandemic, telehealth reduces redundant CAT scans, ultra-
sounds, and x-rays by over 40 percent (Lammers et al., 2014). Furthermore, telehealth cuts 
down on transportation of patients and health personnel (Purohit et al., 2021; Bagolle et al., 
2022), among other benefits. Meanwhile, artificial intelligence and big data can be used to 
compile, complete, and integrate large and complex data sets and harness this data to im-
prove how the health system operates and in turn reduce GHG emissions (for example, by 
optimizing routes for transporting patients and personnel, logistics, or managing patients 
on wait lists) (Batra et al., 2022; Wolf et al., 2022).

Organizing and managing healthcare services in integrated networks also offers major 
potential to reduce their carbon footprint. When services follow a networked organization 
and management model, they can take advantage of complementarity between facilities, 
create economies of scale, and improve the quality of services. This approach can be ap-
plied to different areas of service delivery: For example: (i) A stronger primary health care 
(PHC) network can reduce hospital demand and use less resources. The network can, for 
example, prevent emergency room visits and hospitalization by properly monitoring dia-
betic patients at a health center. (ii) When hospitals and health centers work together in a 
network, they need fewer investments and operational resources. For example, PHC facil-
ities can reduce their need to operate maternity units 24/7 by sending births to an acces-
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sible hospital with service capacity. (iii) Organizing support services for the entire network 
brings down the investment and operational burden for each facility through economies 
of scale that also reduce emissions. Examples include regionalizing routine lab tests at pri-
mary care facilities, blood banks, 16 and pathology services. 

BOX 3 KEY REFERENCE MATERIALS ON HEALTH AND CLIMATE CHANGE

• The Intergovernmental Panel on Climate Change – IPCC

Climate Change 2021: The Physical Science Basis

Climate Change 2022: Impacts, Adaptation and Vulnerability

• The Lancet Countdown on Health and Climate Change

The 2020 report: responding to converging crises

The 2021 report: code red for a healthy future

The 2022 report: health at the mercy of fossil fuels

• 2021 WHO Health and Climate Change Survey Report

• Publications specific to Latin America and the Caribbean are available from Health 
Care Without Harm y CEPAL

16.  A PAHO publication (2002) estimates that for the same output, it costs $49 million to build and operate four blood centers and 
$104 million for 40 small centers.

https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg2/
https://www.thelancet.com/article/S0140-6736(20)32290-X/fulltext
https://www.thelancet.com/article/S0140-6736(21)01787-6/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01540-9/fulltext
https://www.who.int/publications/i/item/9789240038509
https://saludsindanio.org/
https://saludsindanio.org/
https://www.cepal.org/es
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3 RECOMENDATIONS: OPTIONS 
FOR HEALTH INTERVENTIONS

Climate change requires specific interventions, many of which overlap with the objective 
of achieving universal health coverage and addressing social determinants that increase 
people’s vulnerability to climate change’s risks and impacts.

One important recommendation is to create or update the national climate policy (NCP) 
for healthcare. Countries that do not have an NCP in the area of health should create one, 
because the health sector has the responsibility of contributing specific interventions to 
adapt to and mitigate climate change. Countries that do have this policy in place should 
evaluate it and update it, because scientists are finding that the effects of climate change 
are materializing at a faster rate than expected a few years ago. These interventions should 
form part of a national, multi-sector policy that is periodically monitored and adjusted as 
goals are met. For the health sector, a good policy should combine the building blocks of 
the WHO operational framework for adapting to climate change with the high-impact mit-
igation actions proposed by Health Care Without Harm in an approach that includes the 
following stages:

1.  Measuring a baseline for vulnerability, adaptation capacity, and the health sector’s con-
tribution to climate change (carbon footprint), including a stakeholder mapping and an 
assessment of the extent to which policies are being implemented.

2.  Establishing relevant measures according to the level of development at the national, 
subnational and local levels.

3.  Designing mechanisms for monitoring these measures and evaluating whether they are 
actually being implemented.

4.  Creating plans to adjust or modify goals based on progress towards meeting them. 
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Adaptation

The healthcare sector plays a key role in protecting the population, especially those who 
are most vulnerable, so it needs to take a range of actions to adapt to the direct and indi-
rect effects of climate change, as well as its impact on the social dynamics that modulate 
the response to climate change. The following recommendations are primarily based on 
the dimensions of the WHO Operational Framework (Section II.A).

BUILDING BLOCK INTERVENTION OPTIONS

Health 
information 
system

•  Strengthen early warning systems that monitor climate factors that could pose a hazard to 
people’s health.

•  Strengthen sectoral and inter-sectoral emergency response systems.

•  Strengthen epidemiological surveillance systems to monitor the incidence and prevalence of 
climate-related health conditions and help identify the population’s most vulnerable groups.

•  Promote research on climate change and health to improve the evidence on how they are linked 
and thus improve intervention strategies.

Service 
delivery

•  Strengthen the emergency system to coordinate the health system’s response to severe cases, 
including communications, transport, and intra- and inter-institutional coordination, at minimum. 
This system should ideally incorporate the entire network of service providers, from primary care 
to hospitals, depending on the level of complexity of the health problem.

•  Set up emergency support systems for displaced groups, and coordinate them with the 
emergency system. For this system, primary care could serve as the main point of contact with 
the community or with other entities, according to on-the-ground capacity.

•  Ensure the continuity of essential health services through PHC, so that climatic events or 
population displacement do not pose additional health risks.

•  Strengthen digital health to guarantee service delivery during situations that could limit the 
movement of patients and resources.

•  Establish plans for a rapid, coordinated, and cross-sector response to various scenarios for the 
most vulnerable groups, areas, and communities, in addition to climate risk communication plans 
for each territory.

•  Optimize the use of integrated healthcare service networks (IDB, 2021a) for planning and 
implementing care delivery (providing services as close to the population as possible and 
transporting patients in more complex cases), ensuring the continuity of care in emergencies, 
guaranteeing support services (like medications), and defining the governance structure for 
response measures.

•  Design plans and programs that help reduce the incidence and prevalence of health problems 
that are exacerbated by climate change. For example, one of the risks of climate change is an 
increased population of malaria-carrying mosquitoes, and there are programs to stop its spread 
in humans (like the Regional Malaria Elimination Initiative) and reduce or eliminate this problem 
even in an unfavorable climate scenario.
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BUILDING BLOCK INTERVENTION OPTIONS

Essential medical 
products and 
technologies, 
infrastructure

•  Make healthcare facilities more climate-resilient so they can continue functioning even under 
harsh climate conditions. This requires evaluating their vulnerability, land, buildings, and utilities 
(energy, water, communications), in order to: (i) select safe plots of land for new buildings; and 
(ii) take measures to make existing buildings less vulnerable and incorporate them into the 
design of new facilities.

•  For new projects, select only locations with low or no vulnerability.

•  Relocate existing health facilities that are built on high-risk sites.

•  For existing buildings on sites with manageable risk, reinforce and adapt structures and 
nonstructural elements like roofing and windows, as well as backup systems to ensure 
connectivity and an uninterrupted supply of water and energy. For example, move an electrical 
generator installed in the basement of a health center located in a flood risk area.

•  For new projects, incorporate structural, nonstructural, and utility availability measures into the 
design to ensure the facility can continue operating even during a climate emergency.

•  Implement digital health technologies that provide access to information on medical history, 
tests, or imaging studies, and other data that could be hard to access in physical format during 
climate emergencies. For example, if a chronic patient’s condition deteriorates while they are at a 
temporary shelter, storing their information in the cloud can help facilitate the continuity of their 
treatment.

Health workforce •  Set up a training program for health personnel (medical, non-medical, and administrative) 
to prepare them for the potential demands caused by climate change—so they can actively 
participate in adaptation measures (e.g., emergency responses or health care in temporary 
housing)—and include them as allies in actions to reduce the carbon footprint.

•  Add courses on climate change and health to medical training programs.

•  Provide technical assistance and psychological support to health personnel (especially front-line 
staff) to respond effectively to crisis situations.

•  Train the health management team on good leadership and governance when creating and 
implementing climate change adaptation and mitigation plans.

Financing •  Identify a budget item with resources for carrying out mitigation and adaptation plans.

•  Develop projects and programs related to climate change and health to submit to the main 
international funds for combating the climate crisis.

•  Establish transparency and accountability mechanisms for funding for mitigation and adaptation 
activities.
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BUILDING BLOCK INTERVENTION OPTIONS

Leadership and 
governance

•  Strengthen the health sector’s governance so each of the areas described above have local, 
regional, and national teams in charge of implementing the response measures. There should 
also be a hierarchical structure for implementation and the necessary levels of coordination. 
This governance scheme should lay out how the sector will coordinate its response to climate 
change between institutions and with the community. Countries should differentiate governance 
schemes for emergency response—through participation in a national or regional Emergency 
Operations Center for example—from responses to reduce the population’s risk.

•  Include public health measures in NDC, along with a system for monitoring and evaluating 
progress.

•  Develop continuity plans to ensure the sustainability of healthcare services in the event of supply 
chain disruptions that affect operations.

•  Implement disaster risk management to identify and evaluate the probabilities and impacts of 
different events and design action plans.
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Mitigation

These recommendations are based on the dimensions and certain criteria of the Health Care 
Without Harm roadmap to decarbonizing the healthcare sector (Section II.B) and adapted 
to the regional context. 

ACTION INTERVENTION OPTIONS

Green buildings •  Generate renewable energy for new or existing buildings using photovoltaic panels, wind turbines, 
or other means. Install efficient lighting systems (LED) or systems that adjust consumption to 
actual use of facilities (by using sensors, for example).

•  For new projects, invest in sustainable and energy-efficient buildings based on the international 
EDGE or LEED standards. Optimize design based on climate, latitude, and exposure to sunlight, 
taking advantage of natural lighting, protecting facades from excessive exposure to sunlight, and 
including green spaces, among other measures.

•  For existing buildings, apply EDGE or LEED standards to optimize energy and water use by 
adding window protections to reduce roof solar radiation, implementing mechanisms to re-use 
graywater, and installing light and water sensors.

Efficient medical 
equipment

•  When procuring equipment, include criteria like efficient use of energy, water, and consumables, 
as well as low maintenance levels and long useful life, so assets will operate for as long as possible 
and have the smallest carbon footprint from final disposal.

•  When purchasing vehicles, consider fuel economy or vehicles with hybrid or electric motors, when 
available and serviceable on the domestic market.

•  Promote preventative and corrective maintenance programs for medical equipment to extend its 
useful life and keep it from having to be replaced ahead of schedule.

•  Foster discussion about including reverse logistics criteria for handling out-of-service equipment 
(circular economy).

Optimizing 
operations

•  Develop systems for managing logistics and mobilizing patients and personnel that optimize 
routes and trip times to reduce fuel and energy consumption and limit wear and tear on vehicles.

•  Consider replacing liquid oxygen with on-site oxygen generation plants so oxygen no longer 
needs to be delivered by truck.

•  Optimize waste management, including waste production, sorting, storage, processing, and final 
disposal. For example, design and monitor systems to reduce food waste at all stages at health 
facilities.

•  Optimize the logistics of medications and medical supplies in order to manage stocks as 
efficiently as possible and reduce the risk of losses due to depletions or obsolescence.

•  Arrange reverse logistics initiatives with suppliers to optimize the waste transportation process or 
return products that have reached the end of their useful life for recycling or repair.
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ACTION INTERVENTION OPTIONS

Clinical 
management and 
clinical support 
management

•  Promote evidence-based clinical management models that optimize resource use based on 
the patient’s clinical condition. This involves establishing protocols for diagnosing and treating 
patients, as well as assessing clinical outcomes.

•  Cultivate an environment that favors innovative clinical management solutions that improve 
patients’ condition and well-being by making good use of healthcare strategies like home 
hospitalization and major outpatient surgery.

•  Optimize the length of time patients use and are exposed to anesthesia with nitrous oxide (N2O), 
which contributes to global warming. Likewise, consider replacing inhalers that use propellants 
containing GHG with non-GHG options.

Effectiveness 
of healthcare 
systems

•  Comprehensively expand and strengthen digital health in an effort that encompasses clinical, 
clinical support, and non-clinical processes, as well as administrative and financial processes. 
A successful digital transformation requires promoting the use of digital technologies, making 
sure information systems are interoperable, leveraging artificial intelligence and big data, and 
guaranteeing the security of systems and data confidentiality.

•  In a clinical setting, services may include virtual appointments, advice, support, monitoring, and 
prescriptions, replacing face-to-face appointments and even potentially hospitalization.

•  Software systems can automate and digitalize strategic, operational, and support processes and 
provide better projections and estimates (for refilling stocks, for example). They can also minimize 
the use of paper, x-rays, and other supplies.

•  At the strategic level, implementing networks of complementary establishments (composed of 
primary care centers and hospitals) can optimize built space and eliminate redundant services. 
Additionally, networked clinical and non-clinical support services (like blood banks, routine labs, 
food supply, laundry services, and sterilization) can reduce the investment, operating costs, and 
carbon footprint of atomized models for each facility by providing one product center for various 
facilities.
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Government of Colombia. 2017. Política Nacional de Cambio Climático. Bogota: Government 
of Colombia.

Government of Mexico. 2013. Estrategia Nacional de Cambio Climático. Visión 10-20-40. Mex-
ico City: Government of the Republic.

Government of Peru. 2021. Proyecto de presupuesto del sector público para el año fiscal 2022: 
Distribución del gasto del presupuesto por pliegos del Gobierno nacional y regional. Lima: 
Government of Peru.

Health Care Without Harm. 2021. Hoja de ruta global para la descarbonización del sector de la 
salud—Una herramienta de navegación para lograr cero emisiones con resiliencia climáti-
ca y equidad en salud. Reston: Salud sin Daño. Available at: https://accionclimaticaensa-
lud.org/sites/default/files/2021-06/hojaderuta.pdf.

Hickman, C., E. Marks, P. Pihkala, S. Clayton, R. E. Lewandowski, E. E. Mayall, B. Wray, C. Mel-
lor, and L. Van Susteren. 2021. “Climate anxiety in children and young people and their be-
liefs about government responses to climate change: A global survey.” The Lancet Plane-
tary Health, 5(12), e863–e873. Available at: https://doi.org/10.1016/S2542-5196(21)00278-3.

IDB (Inter-American Development Bank). 2020a. Edificios verdes para el sector salud: Identifi-
cación de medidas costo-efectivas para un diseño sostenible. Washington, DC: IDB. Avail-
able at: https://doi.org/10.18235/0002686.

https://antigo.mma.gov.br/images/arquivo/80076/Saude.pdf
https://antigo.mma.gov.br/images/arquivo/80076/Saude.pdf
https://antigo.mma.gov.br/images/arquivo/80076/Saude.pdf
https://climateandhealthalliance.org/wp-content/uploads/2021/09/GCHAJ8970-NDC-Barchart-70-countries-RCS-1.pdf
https://climateandhealthalliance.org/wp-content/uploads/2021/09/GCHAJ8970-NDC-Barchart-70-countries-RCS-1.pdf
https://www.argentina.gob.ar/sites/default/files/infoleg/res447-6.pdf
https://mma.gob.cl/wp-content/uploads/2018/06/Plan-de-adaptacio%CC%81n-al-cambio-clima%CC%81tico-para-salud_2016.pdf
https://mma.gob.cl/wp-content/uploads/2018/06/Plan-de-adaptacio%CC%81n-al-cambio-clima%CC%81tico-para-salud_2016.pdf
https://accionclimaticaensalud.org/sites/default/files/2021-06/hojaderuta.pdf
https://accionclimaticaensalud.org/sites/default/files/2021-06/hojaderuta.pdf
https://accionclimaticaensalud.org/sites/default/files/2021-06/hojaderuta.pdf
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.18235/0002686


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

35

-------. 2021a. Documento de Marco Sectorial de Salud—Sector Social. Washington, DC: IDB. 
Available at: https://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=EZSHA- RE-
1348179246-4.

-------. 2021b. Mejor gasto para mejores vidas: cómo América Latina y el Caribe puede hacer 
más con menos. Washington, DC: IDB. Available at: https://flagships.iadb.org/es/DIA2018/
Better-Spending-For-Better-Lives.

IDMC (Internal Displacement Monitoring Centre). 2020. Informe mundial sobre desplazamiento 
interno 2020. Available at: https://www.internal-displacement.org/global-report/grid2020/
spanish.html

IDOM. 2022. The Republic of Korea’s Early COVID-19 Response. Unpublished document.

IPCC (Intergovernmental Panel on Climate Change). 2022. Climate Change

2022: Impacts, Adaptation and Vulnerability. Summary for Policymakers. Geneva: IPCC.

Kammila, S. 2022. “The climate crisis is a health crisis.” Blog of the United Nations Develop-
ment Programme. Nueva York: UNDP. Available at: https://www.undp.org/blog/climate-cri-
sis-health-crisis.

Kim, J.-H., J. Ah-Reum An, S. J. Oh, J. Oh, and J.-K. Lee. 2021. “Emerging COVID-19 success sto-
ry: South Korea learned the lessons of MERS.” Our World in Data. Available at: https://our-
worldindata.org/covid-exemplar-south-korea.

Lammers, E. J., J. Adler-Milstein, and K. E. Kocher. E. Kocher. 2014. “Does health information ex-
change reduce redundant imaging? Evidence from emergency departments”. Medical Care, 
52(3), 227–234. Available at: https://doi.org/10.1097/mlr.0000000000000067.

Minoglou, M., S. Gerassimidou, and D. Komilis. 2017. “Healthcare waste generation worldwide 
and its dependence on socio-economic and environmental factors”. Sustainability, 9(2), 
220. Available at: https://doi.org/10.3390/su9020220.

Minoja, L., L. Fernández, and R. Yurivilca. 2018. “Hacia el 30% de financiamiento climático: ¿Cómo 
pueden contribuir los edificios?: Lineamientos para la incorporación y contabilización de 
medidas de mitigación y adaptación al cambio climático.” Technical Note No. IDB-TN-1458 
of the Inter-American Development Bank. Washington, DC: IDB. Available at: https://doi.
org/10.18235/0001458.

https://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=EZSHARE-1348179246-4
https://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=EZSHARE-1348179246-4
https://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=EZSHARE-1348179246-4
https://flagships.iadb.org/es/DIA2018/Mejor-Gasto-para-Mejores-Vidas
https://flagships.iadb.org/es/DIA2018/Mejor-Gasto-para-Mejores-Vidas
https://flagships.iadb.org/es/DIA2018/Mejor-Gasto-para-Mejores-Vidas
https://www.internal-displacement.org/global-report/grid2020/spanish.html
https://www.internal-displacement.org/global-report/grid2020/spanish.html
https://www.internal-displacement.org/global-report/grid2020/spanish.html
https://www.undp.org/blog/climate-crisis-health-crisis
https://www.undp.org/blog/climate-crisis-health-crisis
https://ourworldindata.org/covid-exemplar-south-korea
https://doi.org/10.1097/mlr.0000000000000067
https://doi.org/10.3390/su9020220
https://doi.org/10.18235/0001458
https://doi.org/10.18235/0001458


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

36

MINSA (Ministerio de Salud del Perú). 2021. Plan Nacional de Adaptación al Cambio Climático 
del Perú: Un insumo para la actualización de la Estrategia Nacional ante el Cambio Climáti-
co. Lima: Ministerio de Salud - Government of Peru.

Mohammed-Roberts, R. and S. Boukerche. 2020. Fighting infectious diseases: The connection 
to climate change. World Bank.

Neuman E. and T. Plumper. 2007. “The gendered nature of natural disasters: the impact of cat-
astrophic events on the gender gap in life expectancy, 1981–2002.” Available at: http:// 
eprints.lse.ac.uk/3040/1/Gendered_nature_of_natural_disasters_(LSERO).pdf.

NHS England (National Health Service). 2020. “Delivering a ‘Net Zero’ National Health Service.” 
London: NHS. Available at: https://www.england.nhs.uk/greenernhs/wp-content/uploads/
sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf.

Noel Vaeza, M. 2021. “Mujeres, la primera línea de defensa contra el cambio climático, pero 
también las más afectadas.” UN Women – Latin America and the Caribbean. Available at: 
https:// lac.unwomen.org/es/noticias-y-eventos/articulos/2021/11/mujeres-la-prime-
ra-linea-de-defensa-contra-el-cambio-climatico-pero-tambien-las-mas-afectadas. 

Nori-Sarma, A., S. Sun, Y. Sun, K. R. Spangler, R. Oblath, S. Galea, J. L. Gradus, and G. A. Welle-
nius. 2022. “Association between ambient heat and risk of emergency department visits 
for mental health among US adults, 2010 to 2019.” JAMA Psychiatry, 79(4), 341–349. Avail-
able at: https://doi.org/10.1001/jamapsychiatry.2021.4369.

Obradovich, N., R. Migliorini, M. P. Paulus e I. Rahwan. 2018. “Empirical evidence of mental health 
risks posed by climate change.” Proceedings of the National Academy of Sciences, 115(43), 
10953–10958. Available at: https://doi.org/10.1073/pnas.1801528115.

PAHO (Pan American Health Organization). 2002. Guía para la estimación de costos de la re-
gionalización de bancos de sangre. Essential Drugs and Technology Division (HSE). Wash-
ington, DC: PAHO. Available at: https://iris.paho.org/bitstream/handle/10665.2/40352/
hse-serie19esp.pdf.

-------. 2006. Informe de progreso sobre los preparativos y la respuesta frente a los desastres 
sanitarios a nivel nacional y regional. Washington, DC: PAHO. Available at: https://iris. paho.
org/handle/10665.2/5661.

-------. 2018a. “Índice de seguridad hospitalaria. Guía para evaluadores. Segunda edición. 

Washington, DC: PAHO. Available at: https://iris.paho.org/handle/10665.2/51462.

http://eprints.lse.ac.uk/3040/1/Gendered_nature_of_natural_disasters_%28LSERO%29.pdf
http://eprints.lse.ac.uk/3040/1/Gendered_nature_of_natural_disasters_%28LSERO%29.pdf
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://www.england.nhs.uk/greenernhs/wp-content/uploads/sites/51/2020/10/delivering-a-net-zero-national-health-service.pdf
https://lac.unwomen.org/es/noticias-y-eventos/articulos/2021/11/mujeres-la-primera-linea-de-defensa-
https://doi.org/10.1001/jamapsychiatry.2021.4369
https://doi.org/10.1073/pnas.1801528115
https://iris.paho.org/bitstream/handle/10665.2/40352/hse-serie19esp.pdf
https://iris.paho.org/bitstream/handle/10665.2/40352/hse-serie19esp.pdf
https://iris.
https://iris.paho.org/handle/10665.2/5661
https://iris.paho.org/handle/10665.2/5661
https://iris.paho.org/handle/10665.2/51462


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

37

-------. 2018b. La carga de los trastornos mentales en la Región de las Américas, 2018. Wash-
ington, DC: PAHO. Available at: https://iris.paho.org/handle/10665.2/49578?locale-at- trib-
ute=en.

-------. 2019. Marco de respuesta multiamenaza del sector de la salud. Washington, DC: PAHO.

Available at: https://iris.paho.org/handle/10665.2/51498.

-------. 2020. Dengue. Washington, DC: PAHO. Available at : https://www.paho.org/es/temas/
dengue.

-------. (s.f.). Determinantes sociales de la salud. Washington, DC: PAHO. Available at: https://
www.paho.org/es/temas/determinantes-sociales-salud.

Poorolajal, J. 2021. “The global pandemics are getting more frequent and severe.” Journal of 
Research in Health Sciences, 21(1), e00502. Available at: https://doi.org/10.34172/jrhs.2021.40.

Purohit, A., Smith, J., and Hibble, A. 2021. “Does telemedicine reduce the carbon footprint of 
healthcare? A systematic review.” Future Healthcare Journal, 8(1), e85–e91. Available at: 
https://doi.org/10.7861/fhj.2020-0080.

Reyes, O. 2017. Políticas públicas y cambio climático—2do Encuentro de la Red Parlamentaria 
de Cambio Climático CEPAL.

Rocha, R., and R. R. Soares. 2015. “Water scarcity and birth outcomes in the Brazilian semiar-
id”. Journal of Development Economics, 112, 72–91. Available at: https://www.iza.org/publi-
cations/dp/6773/water-scarcity-and-birth-outcomes-in-the-brazilian-semiarid.

Romanello, M., C. D. Napoli, P. Drummond, C. Green, H. Kennard, P. Lampard, D. Scamman, N. 
Arnell, S. Ayeb-Karlsson, L. B. Ford, K. Belesova, K. Bowen, W. Cai, M. Callaghan, D. Camp-
bell-Lendrum, J. Chambers, K. R. Daalen, C. van Dalin, N. Dasandi, and A. Costello. 2022. “The 
2022 report of the Lancet Countdown on health and climate change: Health at the mer-
cy of fossil fuels.” The Lancet, 400(10363), 1619–1654. Available at: https://doi.org/10.1016/ 
S0140-6736(22)01540-9.

Samaniego, J., J. E. Alatorre, O. Reyes, J. Ferrer, L. Muñoz, and L. Arpaia. 2019. Panorama de las 
contribuciones determinadas a nivel nacional en América Latina y el Caribe, 2019: Avanc-
es para el cumplimiento del Acuerdo de París. Santiago: ECLAC. Available at: https://hdl.
handle.net/11362/44974.

https://iris.paho.org/handle/10665.2/49578?locale-attribute=es
https://iris.paho.org/handle/10665.2/49578?locale-attribute=es
https://iris.paho.org/handle/10665.2/49578?locale-attribute=es
https://iris.paho.org/handle/10665.2/51498
https://www.paho.org/es/temas/dengue
https://www.paho.org/es/temas/dengue
http://www.paho.org/es/temas/determinantes-sociales-salud
https://doi.org/10.34172/jrhs.2021.40
https://doi.org/10.7861/fhj.2020-0080
https://www.iza.org/publications/dp/6773/water-scarcity-and-birth-outcomes-in-the-brazilian-semiarid
https://www.iza.org/publications/dp/6773/water-scarcity-and-birth-outcomes-in-the-brazilian-semiarid
https://www.iza.org/publications/dp/6773/water-scarcity-and-birth-outcomes-in-the-brazilian-semiarid
https://doi.org/10.1016/S0140-6736(22)01540-9
https://doi.org/10.1016/S0140-6736(22)01540-9
https://hdl.handle.net/11362/44974
https://hdl.handle.net/11362/44974
https://hdl.handle.net/11362/44974


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

38

Sánchez, I. 2019. “De la ecoansiedad a la solastalgia: Así pasa factura el cambio climático a la 
salud mental.” Article in El País. Available at: https://elpais.com/elpais/2019/08/12/buenav-
ida/1565605711_465206.html.

Siau, B. Hayee, and S. Gayam. 2021. “Endoscopy’s current carbon footprint.” Techniques and Inno-
vations in Gastrointestinal Endoscopy, 23(4), 344–352. Available at: https://doi.org/10.1016/j.
tige.2021.06.005.

Tello, P., C. Henríquez, I. Astorga, and A. Rihm. Hospitales más limpios: Guía para la gestión 
de residuos en establecimientos de salud. Washington, DC: IDB. Available at: https://doi.
org/10.18235/0003525.

Tennison, I., S. Roschnik, B. Ashby, R. Boyd, I. Hamilton, T. Oreszczyn, A. Owen, M. Romanello, 
P. Ruyssevelt, J. D. Sherman, A. Z. P. Smith, K. Steele, N. Watts, and M. J. Eckelman. 2021. 
“Health care’s response to climate change: A carbon footprint assessment of the NHS in 
England.” The Lancet Planetary Health, 5(2), e84–e92. Available at: https://doi.org/10.1016/
S2542- 5196(20)30271-0.

UN (United Nations). 2020. L’ONU s’active pour cerner l’origine de la COVID-19 et prévenir les 
zoonoses. United Nations.

UNDRR (United Nations Office for Disaster Risk Reduction). 2019. “Critical Infrastructure includ-
ing schools, health facilities and roads threatened by climate crisis”. UNDRR press release. 
Geneva: UNDRR. Available at: https://www. undrr.org/news/critical-infrastructure-includ-
ing-schools-health-facilities-and-roads-threatened-climate.

-------. 2021. Informe de evaluación regional sobre el riesgo de desastres en América Latina y 
el Caribe (RAR 2021): Desafíos para la reducción del riesgo de desastres y avances en el 
cumplimiento de las metas en el Marco de Sendai en América Latina y el Caribe. Panama: 
UNDRR. Available at: https://www.undrr.org/media/76541/download.

Watkins, G. and A. García Salinas. 2020. “La crisis climática podría impulsar desplazamien-
tos masivos en América Latina y el Caribe.” Hablemos de sostenibilidad y cambio climáti-
co. Inter-American Development Bank Blog. Washington, DC: IDB. Available at: https:// 
blogs.iadb.org/sostenibilidad/es/la-crisis-climatica-podria-impulsar-desplazamientos-ma-
sivos-en-america-latina-y-el-caribe.

https://elpais.com/elpais/2019/08/12/buenavida/1565605711_465206.html
https://elpais.com/elpais/2019/08/12/buenavida/1565605711_465206.html
https://elpais.com/elpais/2019/08/12/buenavida/1565605711_465206.html
https://doi.org/10.1016/j.tige.2021.06.005
https://doi.org/10.1016/j.tige.2021.06.005
https://doi.org/10.18235/0003525
https://doi.org/10.18235/0003525
https://doi.org/10.1016/S2542-5196(20)30271-0
https://doi.org/10.1016/S2542-5196(20)30271-0
https://doi.org/10.1016/S2542-5196(20)30271-0
https://www.undrr.org/news/critical-infrastructure-including-schools-health-facilities-and-roads-threatened-climate
https://www.undrr.org/news/critical-infrastructure-including-schools-health-facilities-and-roads-threatened-climate
https://www.undrr.org/media/76541/download
https://blogs.iadb.org/sostenibilidad/es/la-crisis-climatica-podria-impulsar-desplazamientos-masivos-en-america-latina-y-el-caribe
https://blogs.iadb.org/sostenibilidad/es/la-crisis-climatica-podria-impulsar-desplazamientos-masivos-en-america-latina-y-el-caribe
https://blogs.iadb.org/sostenibilidad/es/la-crisis-climatica-podria-impulsar-desplazamientos-masivos-en-america-latina-y-el-caribe


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

39

Watson, G., M. Alfonso, and N. Vora. 2022. “Can nature conservation prevent the next pandem-
ic?” Article in the blog Hablemos de Sostenibilidad y Cambio Climático. Washington, DC: 
IDB. Available at: https://blogs.iadb.org/sostenibilidad/en/can-nature-conservation-pre-
vent-the-next-pandemic.

Watts, N., W. N. Adger, P. Agnolucci. J. Blackstock, P. Byass, W. Cai, S. Chaytor, T. Colbourn, 
M. Collins, A. Cooper, P. M. Cox, J. Depledge, P. Drummond, P. Ekins, V. Galaz, D. Grace, H. 
Graham, M. Grubb, A. Haines, and A. Costello. 2015. “Health and climate change: Policy re-
sponses to protect public health.” The Lancet, 386(10006), 1861–1914. Available at: https://
doi. org/10.1016/S0140-6736(15)60854-6.

Wellenstein, J. Rozenberg, S. Turner, and B. Walsh. 2022. “Cambio climático y pobreza: La tor-
menta perfecta.” Article in the World Bank blog. Washington, DC: World Bank. Available 
at: https://blogs.worldbank.org/es/latinamerica/cambio-climatico-y-pobreza-la-tormen-
ta-perfecta.

WHO (World Health Organization). 2014. Quantitative risk assessment of the effects of climate 
change on selected causes of death, 2030s and 2050s, World Health Organization (2014). 
https://apps.who.int/iris/handle/10665/134014.

-------.2017. Marco operacional para el desarrollo de sistemas de salud resilientes al clima. WHO. 
Available at: https://www.who.int/es/publications/i/item/operational-framework-for-build-
ing-climate-resilient-health-systems.

-------. 2018. COP24 special report: Health and climate change. WHO. Available at: https://apps.
who.int/iris/handle/10665/276405.

-------. 2020a. HEALTH in the Nationally Determined Contributions: WHO analysis and recom-
mendations on health-promoting nationally determined contributions (NDCS) to the Par-
is Agreement. WHO.

-------. 2020b. Pulse survey on continuity of essential health services during the COVID-19 pan-
demic: Interim report. 8/27/2020. WHO.

-------. 2020c. WHO guidance for climate-resilient and environmentally sustainable health care 
facilities. WHO.

--------. 2021a. 2021 WHO Health and Climate Change Survey Report (p. 92). World Health Or-
ganization. Available at: https://www.who.int/publications-detail-redirect/9789240038509.

-------. 2021b. Cambio climático y salud. WHO. Available at: https://www.who.int/es/news-room/
fact-sheets/detail/climate-change-and-health.

https://blogs.iadb.org/sostenibilidad/en/can-nature-conservation-prevent-the-next-pandemic
https://blogs.iadb.org/sostenibilidad/en/can-nature-conservation-prevent-the-next-pandemic
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://doi.org/10.1016/S0140-6736(15)60854-6
https://blogs.worldbank.org/es/latinamerica/cambio-climatico-y-pobreza-la-tormenta-perfecta
https://blogs.worldbank.org/es/latinamerica/cambio-climatico-y-pobreza-la-tormenta-perfecta
https://apps.who.int/iris/handle/10665/134014
https://www.who.int/es/publications/i/item/operational-framework-for-building-climate-resilient-health-systems
https://www.who.int/es/publications/i/item/operational-framework-for-building-climate-resilient-health-systems
https://apps.who.int/iris/handle/10665/276405
https://apps.who.int/iris/handle/10665/276405
https://www.who.int/publications-detail-redirect/9789240038509
https://www.who.int/es/news-
https://www.who.int/es/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/es/news-room/fact-sheets/detail/climate-change-and-health


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

40

-------. 2021c. Checklists to Assess vulnerabilities in Health Care Facilities in the Context of Cli-
mate Change. WHO. Available at: https://www.who.int/publications/i/item/9789240022904.

WMO (World Meteorological Organization). 2021a. Atlas de la OMM sobre mortalidad y pérdi-
das económicas debidas a fenómenos meteorológicos, climáticos e hidrológicos extrem-
os (1970–2019). Geneva: WMO.

-------. 2021b. El Estado del clima en América Latina y el Caribe, 2020. Geneva: WMO. World 
Bank. 2021a. Actuar frente a la migración interna provocada por impactos climáticos: Parte 
II – Reseña. Washington, DC: World Bank. Available at: https://openknowledge.worldbank.
org/bitstream/handle/10986/36248/AUS0002521ovSP.pdf?sequence=15&i- sAllowed=y.

-------. 2021b. Covid-19 and Climate-smart health care: Health sector opportunities for a syner-
gistic response to the Covid-19 and climate crises. Washington, DC: World Bank. Available 
at: https://openknowledge.worldbank.org/handle/10986/36498.

-------. 2021c. Evaluación institucional del cambio climático. Washington, DC: World Bank. Avail-
able at: https://openknowledge.worldbank.org/bitstream/handle/10986/35438/ EFINote-Cli-
mate Change Spanish.pdf.

Wolf, R. M., M. D. Abramoff, R. Channa, C. Tava, W. Clarida, and H. P. Lehmann. 2022. “Potential 
reduction in healthcare carbon footprint by autonomous artificial intelligence.” Npj Digital 
Medicine, 5(1), 1–4.

Yglesias-González, M., Y. Palmeiro-Silva, M. Sergeeva, S. Cortés, A. Hurtado-Epstein, D. F. Buss, 
and S. M. Hartinger. 2022. “Code Red for Health response in Latin America and the Ca-
ribbean: Enhancing peoples’ health through climate action.” The Lancet Regional Health – 
Americas, 11.

Zhao, Q., Y. Guo, T. Ye, A. Gasparrini, S. Tong, A. Overcenco, A. Urban, A. Schneider, A. Entezari, 
A. M. Vicedo-Cabrera, A. Zanobetti, A. Analitis, A. Zeka, A. Tobias, B. Nunes, B. Alahmad, B. 
Armstrong, B. Forsberg. S.C. Pan, and S. Li. 2021. “Global, regional, and national burden of 
mortality associated with non-optimal ambient temperatures from 2000 to 2019: A three-
stage modelling study.” The Lancet Planetary Health, 5(7), e415–e425. Available at https://
doi.org/10.1016/S2542-5196(21)00081-4. 

https://www.who.int/publications/i/item/9789240022904
https://openknowledge.worldbank.org/bitstream/handle/10986/36248/AUS0002521ovSP.pdf?sequence=15&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/36248/AUS0002521ovSP.pdf?sequence=15&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/36248/AUS0002521ovSP.pdf?sequence=15&isAllowed=y
https://openknowledge.worldbank.org/handle/10986/36498
https://openknowledge.worldbank.org/bitstream/handle/10986/35438/EFI%20Note-Climate%20Change%20Spanish.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/35438/EFI%20Note-Climate%20Change%20Spanish.pdf
https://openknowledge.worldbank.org/bitstream/handle/10986/35438/EFI%20Note-Climate%20Change%20Spanish.pdf
https://doi.org/10.1016/S2542-5196(21)00081-4
https://doi.org/10.1016/S2542-5196(21)00081-4


HEALTH AND CLIMATE CHANGE
How do we protect people’s health in the climate change?

41

ANNEXES

Annex 1: Vulnerability of Latin American and Caribbean 
countries to climate change

The Climate Change Vulnerability Index (CCVI) assesses a country’s risk of exposure to cli-
mate-related shifts and events. It consists of three criteria: (i) the population’s exposure to 
extreme events like droughts and floods; (ii) human sensitivity to this exposure, with pov-
erty and inequality being the most significant factors; and (iii) the country’s capacity to 
adapt to climate change, which includes governance, availability of natural resources, and 
resilient infrastructure. The index has a scale of 1 to 10, with zero being the highest risk and 
10 the lowest. 
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TABLE 3 CLIMATE CHANGE VULNERABILITY AND ADAPTATION 
INDEX FOR LATIN AMERICA AND THE CARIBBEAN

COUNTRY RANK SCORE RISK CATEGORY

Haiti 1 0.58 extreme

Guatemala 2 0.75 extreme

El Salvador 3 0.79 extreme

Honduras 4 0.92 extreme

Dominican Republic 5 1.01 extreme

Nicaragua 6 1.19 extreme

Jamaica 7 1.50 extreme

Paraguay 8 1.58 extreme

Belize 9 2.25 extreme

Bolivia 10 2.48 extreme

Venezuela 11 3.64 high

Ecuador 12 3.76 high

Dominica 13 3.85 high

Cuba 14 3.90 high

Guyana 15 4.23 high

Colombia 16 4.30 high

Mexico 17 4.47 high

Peru 18 4.98 high

Panama 19 5.57 medium

Antigua and Barbuda 20 5.64 medium

Brazil 21 5.77 medium

Suriname 22 5.85 medium

Saint Kitts and Nevis 23 6.24 medium

Argentina 24 6.66 medium

Trinidad and Tobago 25 7.22 medium

Costa Rica 26 7.70 low

Saint Lucia 27 8.25 low

Uruguay 28 8.33 low

Bahamas 29 8.68 low

Chile 30 9.54 low

Granada 31 9.58 low

Saint Vincent and the Grenadines 32 9.63 low

Barbados 33 9.77 low

Source: CAF (2014).
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Annex 2: Criteria for estimating nationally determined 
contributions (NDC) to combat climate change

The Global Climate & Health Alliance (GCHA) assessed whether national contributions are 
sufficient to protect the population’s health. The assessment was based on five criteria, 
each of which was scored from 1 to 3, where 1 is the lowest score and 3 is the highest. The 
overall maximum score for the assessment was 15. The assessment criteria were:

1. Health impacts: recognition of the health impacts of climate change, monitoring or 
quantification of health impacts, inclusion of a specific health-related target.

2. Adaptation in the area of health: recognition of the need to include health in adap-
tation actions, commitments to assess health-related vulnerabilities, inclusion of some 
detailed health adaptation actions.

3. Health co-benefits: achieving clearly detailed health benefits from mitigation mea-
sures in other sectors, like energy, food, or transport, or measures that lead to better 
nutrition or air quality.

4. Economics and finance: mention, qua ntification of, or allusion to the economic cost 
of health impacts, savings, or returns on investment due to interventions.

5. Additional aspects: NDC that include additional relevant information on or referenc-
es to health and its ties to climate action are considered a “bonus.”

The assessment also analyzed whether NDC were aligned with the Paris Agreement, mean-
ing whether the country’s climate ambitions were in line with limiting warming to under the 
2°C threshold, or rather used 3°C or 4°C as the upper limit.

Only four Latin American and Caribbean countries scored in the top third (with over 10 
points): Costa Rica (13), Colombia (12), Panama (12), and Argentina (11). Only Costa Rica 
was aligned with the Paris Agreement. Other countries, like Peru (2) and Brazil (0), ranked 
close to last, and their climate goals are not aligned with the Paris Agreement.
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Annex 3: Models and guidelines for climate change 
adaptation and mitigation

N FRAMEWORK/
GUIDE FOCUS DESCRIPTION REFERENCES

1

Operational 
framework 
for building 
climate-
resilient health 
systems

Adaptation

The framework covers six elements: (i) leadership and 
governance, (ii) health workforce, (iii) health information 
systems, (iv) medical products and technologies, (v) service 
delivery, and (vi) financing. The 10 components of Figure 3 
stem from these six elements.

In 2020, WHO presented an abbreviated version focused 
solely on health facilities. It had four elements: (i) health 
personnel, (ii) energy, (iii) infrastructure, technology and 
products, and (iv) water, sanitation, hygiene, and managing 
biomedical waste. 

WHO (2017).

WHO 
(2020c).

2

Components 
of a 
comprehensive 
vulnerability 
and adaptation 
assessment for 
climate change 
and health

Adaptation

This guide outlines six steps for an accurate and full 
assessment of the healthcare system’s vulnerability and 
adaptation: (i) planning the assessment, (ii) assessing 
vulnerability to climate change, (iii) assessing health 
system capacity; (iv) assessing future risks; (v) assessing 
adaptation: policies, programs, and actions to address 
risks; and (vi) consolidating and using the assessment as 
input for health and climate change policies, plans, and 
mechanisms.

WHO 
(2021b).

3

Menu of 
Interventions 
for Climate-
Smart Health 
Care Actions

Adaptation 
and 
mitigation

This menu covers nine areas of the health sector’s response 
to COVID-19 that can also be applied to address climate 
change. The areas are: (i) public health surveillance and 
risk assessment; (ii) emergency preparedness, planning, 
and rehabilitation; (iii) capacity for testing, isolation, and 
treatment; (iv) supply of essential medical commodities; 
(v) health services for non-COVID conditions; (vi) non-
pharmaceutical interventions; (vii) public health risk 
communication; (viii) vaccine readiness, procurement, and 
distribution; and (ix) building back better.

World Bank 
(2021b).

4
Mitigation 
roadmap

Mitigation

This roadmap is based on seven areas of action: (i) 
renewable energy, (ii) zero-emission buildings, (iii) 
zero-emission transportation, (iv) sustainable food, (v) 
low-carbon pharmaceuticals, (vi) circular health, and (vii) 
effective systems (Health Care Without Harm, 2021). 

The roadmap recommends applying these actions from 
three angles: The first only focuses on health facilities and 
their operations and services. The second encompasses 
the sector’s entire supply chain. The third angle includes 
external sectors that provide services to the health sector.

Health Care 
Without 
Harm (2021).
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Annex 4: Summary of the quantitative risk assessment 
of the effects of climate change on selected causes of 
death 

The WHO (2014) estimated cause-specific mortality and morbidity rates for 2030 and 2050 
based on various scenarios:

 X Without climate change, applying a regression model and base case, high growth and 
no growth scenarios.

 X It developed models for climate change and health for a wide range of outcomes known 
to be climate-sensitive, such as heat-related mortality in elderly people, mortality linked 
to diarrheal diseases in children under age 15, and mortality tied to malaria, dengue fe-
ver, and child undernutrition.

 X The study estimated future climate change using a medium-high emissions scenario 
(A1b) run through three climate models.

 X The counterfactual was a future world with population growth and economic develop-
ment, but with a climate identical to that of the 1961–1990 period.

 X The burden of disease due to climate change was estimated for the various world regions.

 X The estimates show both positive and negative impacts for most problems.

 X Model uncertainty was assessed for each outcome, as far as technically possible.

The following table was prepared to reflect the additional number of cases attributable to 
climate change considering possible minimum and maximum ranges. 
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PROBLEM REGION
2030 2050

REMARKS
Min. Max. Min. Max.

Annual 
additional 
heat-related 
deaths 
mortality in 
people over 
age 65 due to 
heat waves

Global (total) 64,458 121,464 191,816 364,002

Americas (total) 9,012 17,101 26,361 50,384

Caribbean 193 431 550 1,314

Andean Region 332 753 1,689 3,100

Central America 1,481 2,989 6,138 11,251

South America – 
non-tropical 690 1,612 1,769 3,386

South America - 
tropical 1,330 2,707 3,727 10,181

North America 4,986 8,609 12,488 21,152

Annual 
additional 
heat-related 
deaths 
mortality due 
to diarrhea in 
children under 
age 15

Global (total) 21,097 67,702 15,000 49,151

Under all climate 
change scenarios, 
the number of deaths 
decreases from 
2030 to 2050 as the 
baseline burden of 
disease decreases, 
irrespective of the 
temperature increase 
due to climate 
change. 

Americas (total) 109 360 27 92

Caribbean 31 104 8 26

Andean Region 21 69 5 17

Central America 48 156 12 40

South America – 
non-tropical 0 2 0 0

South America - 
tropical 9 27 2 7

North America 0 2 0 2

Exceso de 
personas 
en riesgo 
de contraer 
malaria 

Global (total) 696,480,000 1,229,490,000 798,950,000 1,144,560,000

Baseline is calculated 
using data from 
1961–1990

Americas (total) 39,960,000 72,280,000 48,600,000 64,220,000

Caribbean 2,490,000 10,170,000 4,830,000 5,420,000

Andean Region 2,740,000 7,430,000 5,030,000 6,980,000

Central America 32,380,000 51,110,000 35,850,000 47,290,000

South America – 
non-tropical 0 0 0 0

South America - 
tropical 2,230,000 3,390,000 2,770,000 4,350,000

North America 120,000 180,000 120,000 180,000
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PROBLEM REGION
2030 2050

REMARKS
Min. Max. Min. Max.

People at risk 
of contracting 
dengue fever

Global (total) 4,291,880,000 4,418,340,000 4,506,270,000 4,640,620,000

The model takes 
socioeconomic 
changes into account, 
in addition to climate 
change.

Americas (total) 461,920,000 482,440,000 458,740,000 481,300,000

Caribbean 41,540,000 41,540,000 40,150,000 40,830,000

Andean Region 15,940,000 18,790,000 13,920,000 20,270,000

Central America 17,321,000 18,582,000 18,950,000 18,945,000

South America – 
non-tropical 4,300,000 4,360,000 2,810,000 3,340,000

South America - 
tropical 22,690,000 23,190,000 22,089,000 22,739,000

North America 30,000 30,000 20,000 20,000

Percentage of 
children under 
age 5 who will 
experience 
undernutrition 
and stunting

Caribbean and 
Central America 1,2 1,8 2,0 2,5 These figures reflect 

moderate cases 
plus severe cases, 
assuming base case 
economic growth.

Latin America - 
middle 0,9 1,3 1,4 1,7

Latin America - 
south 0,2 0,5 0,3 0,5

Additional 
deaths of 
children under 
age 5 due to 
undernutrition

Global (total) −3,586 193,937 29,815 139,576

Assuming base case 
economic growth.

Caribbean and 
Central America −837 2,554 1,000 1,311

Latin America - 
middle −327 1,218 −6 665

Latin America - 
south −49 76 −27 49
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