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Executive summary 
 

In the face of climate change, action should not only focus on mitigation. Adaptation 

efforts are needed to minimise people's vulnerability to health problems caused by 

climate change. Epidemiological early warning systems focused on environmental health 

and, in particular, on managing the risks associated with climate change are needed. 

Mitigation, adaptation and risk management are the public health tools we have to 

address the greatest challenge we face today. 

 

Stronger links between meteorological services and health authorities are essential for 

early warning systems, as are increased efforts to promote and protect health and 

improve the responsiveness of health systems, without losing sight of the fact that social 

vulnerability plays an important role in shaping risk, particularly in Latin America and the 

Caribbean. 

 

In general, there is great heterogeneity in the outcomes of drought on health. The main 

conclusion that can be drawn is that in the current context of increasing frequency and 

intensity of drought episodes, there is an urgent need for more studies that integrate all 

aspects, not only geographical but also economic and social, that influence the analysis 

of the impact of drought on specific aspects of health. 

 

Decision-makers are urged to control emissions of climate-changing pollutants, which 

would bring short-term benefits to public health and long-term benefits to climate 

change mitigation. By reducing GHG air pollutants, Ibero-American countries could 

reduce the burden of disease associated with poor air quality and climate change.   

 

Health systems should be prepared to cope with the foreseeable increase in the 

incidence and spread of vector-borne diseases and zoonoses, and the possible 

emergence of pandemics, especially in the most vulnerable areas and societies. 

 

Achieving adequate sanitation and access to clean water for all and for all uses are 

fundamental objectives and challenges in the context of adaptation to climate change. It 

is important to remember that proper management of these resources can help mitigate 

the effects of climate change, demonstrating that adaptation and mitigation are two sides 

of the same coin, working synergistically in the new environmental context in which we 

find ourselves. 

 

Climate change is linked to declining crop yields and quality, threats to fisheries and 

livestock resources, price instability and food access, and food safety risks. However, 
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there is scope for adaptation, provided it is accompanied by effective mitigation 

measures. 

 

Climate change and displaced populations (environmental migrants, climate refugees) 

share common complexities, including strictly environmental aspects such as floods, 

droughts, sea-level rise, land degradation, epidemics, but also socio-economic conditions 

such as armed conflict, resource depletion, lack of work, political or religious 

persecution, etc., which are also linked to environmental specificities. 

 

Although environmental risks are a major challenge for cities today and in the future, 

there are sufficient means and technologies to promote adaptation to climate change. 

This requires specific strategies for identifying, informing and protecting vulnerable 

groups, early warning systems and urban planning designed to reduce the risks associated 

with climate change and thus reduce the number of premature deaths associated with 

these phenomena. 

 

An intelligent transition to zero-emission technologies will not only allow organized 

human society to survive, but will also reduce expected mortality and morbidity, 

generate massive new investment needs, economic growth with significant energy bill 

savings, create millions of local jobs and boost national economies. 

 

Health workforce training at global, regional and national levels plays a key role in 

addressing the climate crisis. There is a need to enhance the knowledge and skills of 

health science students to ensure they continue to serve as trusted voices within their 

professions and institutions. 

 

There is evidence of links between climate change and mental disorders in the 

population. These disorders mainly affect the most vulnerable populations. 

Consequently, it is recommended that environmental policies, plans and programs be 

sensitive to the impact on mental health by incorporating economic and social health 

interventions, both in Spain and globally. 

 

Climate change proposals must reverse the unequal distribution of power, wealth and 

cultural resources. Intervention strategies must be located and articulated transversally 

through the axes of social class, age, gender, ethnicity and territory. 

 

Because of the pluralistic nature of the impacts of climate change and its association with 

multiple health effects, the development of comprehensive plans, supported by a robust 

surveillance strategy, would reduce the burden of disease associated with environmental 

health determinants. 
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Understanding the climate crisis as a health crisis is not only an imperative for the 

sector's healing mission, but also an opportunity to move towards the One Health model 

(human, animal and ecosystem), with health systems and all those working in them 

leading by example. 

 

The structure and processes of climate change governance provide multiple points of 

interaction for health. At the local or sub-national level, urban and provincial policies can 

provide transport systems that support increased physical activity through walking, 

cycling and accessible public transport, and reduce urban air pollution; access to clean 

and renewable energy and more energy-efficient housing and buildings; healthier and 

more nutritious diets from sustainable local agriculture; and urban and regional planning 

and design that support all of these. 
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From Paleoclimatology we know that concentrations of CO2, greenhouse gas, have been 

around 280 ppm1 for millennia, although these concentrations have also undergone 

changes related to natural factors2. It has not been until the second half of the 19th 

century, coinciding with the massive burning of fossil fuels in the Industrial Revolution, 

when this growth has experienced an increase at an unprecedented rate reaching CO2 

concentrations close to 420 ppm3. 

 

Greenhouse gases (GHGs) allow the entry of energy from the sun at short wavelengths, 

but make it difficult to get out of the long wave energy emitted by the Earth 

corresponding to an average temperature of 15 °C. This accumulation of energy, which 

increases as the layer of greenhouse gases becomes denser, has as a direct consequence 

a rise in temperature (global warming) that determines a series of phenomena such as 

the melting of the ice caps and glaciers, the rise in sea level and the increase in frequency 

and intensity of extreme weather events that constitute the so-called Climate Change3. 

 

The United Nations Framework Convention on Climate Change (UNFCCC) by Cambo 

Climate “means climate change attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and adds to the natural variability of 

climate observed over comparable periods of time”3. Perhaps most importantly, it is 

recognised that most of the increase in global average temperatures since the mid-20th 

century is due to increased greenhouse gas (GHG) emissions from human activities2.4. 
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One aspect that draws attention is the slow decision-making that had the “early warning” 

that scientists launched in 1979, in the framework of the first World Climate 

Conference, when “the first evidence of human interference in the climate was known”5. 

One of the consequences of this “alert” was the creation between the World 

Meteorological Organization (WMO) and the United Nations Environment Programme 

(UNEP) of the Intergovernmental Panel on Climate Change (IPCC) in 1988, as a scientific 

body supporting the United Nations. Since that date, the IPCC has published several 

reports, the most recent the sixth (Sixth Assessment Report — AR6)6. 

 

Although progress has been made at the scientific level, the same is not the case in 

decision-making. The Party Conferences (COPs), of which 26 editions have already been 

held1, end up leaving a certain uneasiness due to the limited involvement of the most 

developed countries with the commitments reached through the Paris Agreement, not 

to exceed the average temperature increase by 1.5 °C and to mobilise financial resources 

so that all countries can have the capacity to respond.  As some authors say, “the 

widespread pessimism and the lack of real commitments on the part of the political 

representatives present at the second meeting (referring to COP 22 in Marrakesh) and 

the postponement of the expected decisions, can be related without fear of error, with 

uncertainty in international politics in general and in environmental policy in particular”7. 

 

What is certain is that this Climate Change is evidenced, and if you want to sharpen, 

some risks of environmental origin that impact on the health of the population. On the 

one hand, it acts as determining your structural health that affects other determinants 

(including the availability of drinking water and how to produce and consume food)8. On 

the other hand, it should be noted, Climate Change does not create new diseases, but 

magnifies and redistributes existing ones, causing public health problems to arise in 

places where they did not exist before. 

 

Therefore, public health itself should take advantage of these already visible effects to 

make an “aggiornamento” of Environmental Health and develop strategic health and 

environmental plans, having as horizon the challenges that climate change demands for 

public health. In that regard, it is worth bringing to the debate a number of documents 

that have been prepared on both sides of the Atlantic Ocean. The Spanish Society of 

Environmental Health (SESA), in 2012, contributed to the book Global Change in Spain 

2020/50: Climate change and health that was funded by the Caja Madrid Foundation 

(current Bankia)9. The Ministry of Health, Social Services and Equality and the Ministry 

of Agriculture, Food and Environment created the Observatory of Health and Climate 

 
1   The 27th took place from 6 to 18 November 2022 in Sharm El Sheikh, Egypt. 
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Change (OSCC) and published the book “Impacts of Climate Change on Health”, in 

201310. From the Ibero-American Network of Climate Change Offices (RIOCC), it was 

published in 2020, “Adaptation to the risks of Climate Change in Ibero-American 

countries. RIOCCADAPT Report (2020)”11 and, more recently, and within the 

framework of the Strategic Plan for Health and Environment (Pesma), a chapter called 

“Climate Risks” is included in which adaptation actions are proposed12. 

 

There is consensus on the health impacts of climate change, among other things, because 

they are already occurring,13,14 are already being observed. Chapter 7 of IPCC Working 

Group II14 sets out the set of impacts observed, with greater or lesser confidence: food 

insecurity that can lead to malnutrition especially in middle- and low-income countries; 

increases in the frequency of extreme temperatures (heat waves) with effects on 

morbidity and mortality; increased incidence of mosquito-borne arbovirosis (Aedes 

aegypti, Aedes Albopictus, Culex spp...) such as dengue, chikungunya, Zika or Nile Virus, 

or tick-related diseases such as Lyme disease and Crimea-Congo haemorrhagic virus; 

effects arising from exposure to ozone and smoke from fires and pollen; extreme events 

such as droughts and floods, mental health effects, ultraviolet radiation effects, etc.   

 

In the same vein, The Lancet Countdown was stated in its 2021 report14: due to rising 

average temperatures and altered rainfall patterns, climate change is beginning to reverse 

years of progress in the fight against food and water insecurity that still affects the 

world’s most underserved populations, denying them an essential aspect of good health. 

And he concludes: “The 2021 report finds a world overwhelmed by an ongoing global 

health crisis, which has made little progress to protect its population from the health 

impacts simultaneously exacerbated by climate change. The inequalities of these impacts 

and the response, including gender, are clearly highlighted within each of the indicators 

presented. This exposes the urgent need to collect standardised data to capture 

inequities and vulnerabilities”14.  

 

For its part, the IPCC’s Sixth Report launches a resounding warning: “The scientific 

evidence is unequivocal: climate change poses a threat to the well-being of humanity and 

the health of the planet. If the implementation of concerted action at the global level 

continues to be delayed, the short and rapidly decreasing period of time that we have 

to ensure a dignified future will be exhausted”6. 

 

Actions should not be aimed solely at mitigating emissions. An adaptation effort is 

needed to minimise people’s vulnerability to health problems arising from climate 

change. Epidemiological early warning systems focused on environmental health and 

especially those to manage the risks associated with climate change are needed. 
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Mitigation, adaptation and risk management are the public health tools we have to face 

the greatest challenge we face today.  
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Introduction  

According to the latest report by the Intergovernmental Panel on Climate Change 

(IPCC), since the 1950s, extreme heat events, known as heat waves, have become more 

frequent and intense across the planet and have caused human mortality and morbidity1,2. 

It is estimated that heat waves have caused 13 % of total deaths from disasters 

worldwide between 2000 and 20193, however extreme cold events also have significant 

health consequences.  

 

Health impacts 

1. Health Impact of Heat Waves 

There is no consensual definition of what a heat wave is from a health point of view. The 

meteorological definition of heat wave, usually based on daily (maximum, minimum or 

both) temperature exceeding a fixed percentile (e.g., 90th percentile, 95th of a historical 

series of temperatures, over several days), does not respond to the epidemiological 

perception of what is a heat wave4. There are demographic, economic, social, health and 

cultural factors that cause the impact of heat on people to vary from one place to 

another5 and, therefore, the choice of a fixed percentile is not sufficient from the 

epidemiological point of view6. Daily mortality is currently used as a health indicator and 

the average or maximum daily temperature is used as a weather indicator for heat 

wave7,8; therefore, it will be said that there is a heat wave with an impact on health when 

the daily temperature exceeds a certain temperature called threshold temperature (T 
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threshold), from which daily mortality increases significantly9. This threshold 

temperature varies in space5 and also varies over time as a result of the progressive 

adaptation of populations to heat10. This determination of the threshold T for each 

location is key to the activation of the Prevention Plans against high temperatures11. 

 

The effects of exposure may be directly related to heat (heat stress, dehydration or heat 

stroke) or indirectly, such as worsening cardiovascular, respiratory and kidney diseases, 

as well as neurological, endocrine or electrolytic disorders11,12. To a large extent the 

mortality associated with heat is not directly due to high temperatures, what would be 

called “heat hit”, but is related to the aggravation of the diseases mentioned above. 

Particularly susceptible groups are people over 65 years of age12,13, especially women 

over 75 years of age14. Normally the effects of heat occur in the very short term, from 

the same day that the heat wave occurs to 4 or 5 days after13,15. On the other hand, 

there has been an association between the increase in temperatures and the number of 

births that occur, as well as the number of births with low weight and preterm births16. 

The group of people working outside and people who exercise outdoors during the 

hottest hours of the day are also especially vulnerable groups17,18.  

 

2. Health Impact of Cold Waves 

As explained in the case of heat, mortality attributable to cold is not the same as a cold 

wave. If the daily temperature-mortality diagram is made, the mortality that occurs with 

values lower than that of the minimum mortality temperature (MMT) is the mortality 

attributable to cold19. Cold mortality is higher than mortality attributable to heat, in 

some places up to an order of greater magnitude20. As in the case of heat, there is also 

a temperature below the MMT from which the increase in mortality would occurs 

abruptly (T threshold per cold wave). 

 

As with heat waves, there is no universal definition of what a wave of cold in health is. 

From a weather point of view a cold wave occurs when for several days (at least three), 

the temperature (mean or minimum or both) daily is below a certain fixed threshold 

(e.g., percentile 3, 5 or 10) of the daily temperature series of a reference climate period21. 

Epidemiologically, the definition of cold wave should be made from the determination of 

the T threshold below which mortality increases significantly. This determination should 

be made for each place since the socio-economic, demographic, social and cultural 

characteristics make that the value that corresponds to that percentile varies from one 

place to another22. 

 

It is known that part of the etiology of excess mortality observed after exceptionally 

cold days is infectious23. Influenza virus is the main infectious agent associated with winter 
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mortality with interaction with low temperatures24, 25. Cold waves are associated with 

mortality after prolonged lags, between 7 and 14 days after the start of the cold period, 

making it more difficult to establish the cause-effect relationship19-20,26. Low temperatures 

have been associated with increases in the occurrence of respiratory tract infections27, 

respiratory diseases28, excess morbidity and mortality from cardiovascular disease29 and 

deaths from cardiac arrest30. Exposure to cold is a trigger for certain diseases and can 

contribute to the worsening of pre-existing chronic diseases31. Therefore, the most 

vulnerable groups will be those with previous diseases. The group of over 65 years of 

age is especially vulnerable, including children and people with low economic resources 

who live on the street or who cannot have a comfortable temperature in their homes32,33. 

 

Warning Systems and Action Plans for 

Extreme Temperatures 
 

From the heat wave that hit Europe in 2003, many countries in that region (66 %) have 

developed extreme heat early warning systems and action plans on heat and health4,34-35. 

However, in the region of the Americas there are still not enough developments in this 

regard, with a few exceptions (Argentina, Canada and the United States)36-39. It is, 

therefore, essential to strengthen the links between meteorological services and health 

authorities in order to have early warning systems, as well as to step up efforts to 

promote and protect health and improve the responsiveness of health systems, without 

losing sight of the fact that social vulnerability plays an important role in shaping risk, 

particularly in Latin America and the Caribbean. 
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The health impacts of drought have not been analysed in depth compared to other 

health-affecting phenomena such as air quality, heat waves or desert dust intrusions so 

frequent in Spain. There is a growing concern about droughts, the frequency and 

intensity of which have increased in recent years in several regions of the world, causing 

significant impacts not only on the availability of water for ecosystems, agriculture, 

economic activities of all kinds and human consumption, but also on human health1,2.  

There are different types of droughts depending on the period of duration and the 

affected system, meteorological, agricultural, hydrological, socio-economic and 

ecological droughts, and each of them can affect human health through different 

pathways. For its analysis there are many indices to quantify them, constituting an 

essential tool for the monitoring of this phenomenon, as well as for the quantification of 

the impacts attributable to its occurrence3. The most used in recent studies are the 

Standardised Precipitation Index (SPI) and the Precipitation-Standard Evapotranspiration 

Index (SPEI)4,5. The need for drought information has led many institutions around the 

world to make information services available to researchers and the general public, such 

as the Drought Monitor of the State Meteorology Agency in Spain 

(http://www.aemet.es/es/serviciosclimaticos/monitor_sequia_met) or the South 

American Drought Information System of the Regional Climate Center for South 

America (https://sissa.crc-sas.org/monitoreo/indices-de-sequia/). 

The impacts of drought on health, on the morbidity and mortality of the population, 

mainly depend on the interrelationship between the characteristics of the event, the 

degree of exposure, as well as the vulnerability of the population, their susceptibility and 

their ability to adapt. The population groups most affected by drought are children, 

elderly people, pregnant women, people with pre-existing chronic conditions, population 

with low socioeconomic status, marginal groups, and outside workers, in addition to the 

rural population whose subsistence depends on agriculture. 

The impact of drought on public health is manifested in different ways, highlighting the 

following6,7: 

http://www.aemet.es/es/serviciosclimaticos/monitor_sequia_met
https://sissa.crc-sas.org/monitoreo/indices-de-sequia/
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• Increased risk of waterborne diseases, or related to poor water quality, including 

gastrointestinal conditions and diarrhoea. Not only does the amount of water 

available decrease, but its quality is reduced by increasing the concentration of 

chemical contaminants and heavy metals, proliferating microorganisms, 

increasing the concentration of toxin-producing cyanobacteria and even causing 

a reduction in energy production. 

• Increased risk of food insecurity and malnutrition due to reduced food 

production and stability. 

• Changes in distribution patterns and incidence of certain vector-borne 

diseases. The risk of these diseases can be spread with climate change because 

these vectors extend geographically by import from subtropical areas to extra 

tropical regions with increasingly similar climates.  

•  Reduction in air quality with increases in dust intrusions, suspended particles 

and tropospheric ozone, either directly or through increased risk of forest fires, 

increasing the risk of morbidity and mortality, affecting respiratory and 

circulatory health. Drought is associated with persistent anticyclonic blocking 

conditions and atmospheric stagnation, which promote pollution and contribute 

to the intensification of cold and heat events, with notable health implications. 

• Psychosocial stress and mental health disturbances, particularly in the rural 

population. 

 

As an example of analysis of the effects of drought on health, the authors of study8 on 

peninsular Spain found significant impacts but subject to a lot of heterogeneity between 

the different provinces in terms of impact.  
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(A) Risk of daily mortality from non-external, circulatory and respiratory causes associated 

with droughts measured in the short term (1 month of accumulation) with the standardised 

precipitation index (SPI-1), incorporating only this variable of exposure in the model. (B) Daily 
mortality risk associated with drought by additionally controlling the effect of heat waves and 

pollution on the model. Source: Salvador et al., 2020b. 

 

In general, there is a lot of heterogeneity in the results of drought impacts on health. 

The main conclusion that can be drawn is that in the current context of increasing 

frequency and intensity of drought episodes is the urgent need for more studies that 

integrate all aspects, not only geographical but also economic and social, that affect the 

analysis of the impact of drought on specific aspects on health.  
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Introduction 

The world population currently stands at nearly 8 billion inhabitants and more than half 

of it lives in urban settings. By 2050 it is estimated that between 7 and 8 out of 10 people 

live in cities. In Latin America and the Caribbean the countries with the most 

metropolises are Brazil (61), Mexico (54), Colombia (18), Argentina (17), Venezuela (17) 

and Peru (11), while Spain has 14 metropolises and Portugal, 31. 

Although the rate of global urbanisation slowed due to the COVID-19 pandemic2, a 

common problem in urban conglomerations is air quality, resulting from a complex 

interaction between natural environmental conditions and anthropogenic activities such 

as burning fossil fuels, the use of motor vehicles, industry and other sources that emit 

air pollutants that in some cases, when they come into contact with the atmosphere, 

undergo photochemical reactions to form other pollutants. Emissions of air pollutants, 

such as particulate matter (PM), ozone precursors (VOCs) and oxides of nitrogen 

(NOX)), nitrogen dioxide (NO2), sulphur dioxide (SO2) and carbon monoxide (CO), 

have deteriorated air quality, especially in urban areas3. 
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Documented health effects range from eye, nose and throat irritation, wheezing, 

coughing, chest tightness, or shortness of breath, to chronic effects such as asthma, 

pneumonia, bronchitis, and lung and heart problems. In recent years, adverse effects of 

childbirth have been included (e.g.: low birth weight), neurological development, 

cognitive impairment, development of autoimmune diseases, as well as other conditions 

such as diabetes, hypertension and even obesity4. These events depend on factors such 

as socio-environmental conditions, composition, toxicological characteristics, inhaled 

fraction of contaminants or susceptibility of the individual, and have been associated with 

acute and chronic exposures. In addition, based on evidence from epidemiological and 

laboratory animal species studies, the International Agency for Research on Cancer 

(IARC) classified ambient air pollution as a Group 1 human carcinogen for lung cancer5. 

Nowadays environmental pollution has been identified as the main environmental risk 

factor contributing to the burden of disease6. 

In urban areas, some weather parameters linked to climate change affect atmospheric 

chemistry, such as extreme temperatures (cold and heat waves) that have been 

associated with respiratory diseases, allergies, fetal health (e.g.: low birth weight and 

premature birth), mental health (e.g.: stress and depression), as well as mortality from 

all causes, or from respiratory or cardiovascular disease. Pathways may be direct or 

indirect, such as forest fires or temperature or humidity that influence the formation or 

dispersion of pollutants in the atmosphere7. 

With regard to fires, in Latin American countries the use of fire in forest and agricultural 

land is a common practice to clean agricultural land or to harvest, as is the case with 

sugarcane. In the Amazon and Central America it is common to use the burning of 

natural reserve areas and indigenous territories to illegally occupy the land and extract 

timber. In the Mediterranean area there is also a more intense and frequent occurrence 

of fires every year. The emissions generated by these burnings can travel by the action 

of the wind from agricultural areas or nature reserves to the cities. The fires coincide 

with the stretch season due to temperatures and drought8. 

Also in recent years, some Ibero-American cities have been affected by the dust storms 

of the Sahara, whose size and weight of their particles makes it possible to disperse by 

wind and air currents, traveling great distances and reaching several cities of the planet9. 

Regarding the air pollutants that are influenced by meteorological variables that influence 

their spatial and temporal distribution, it is worth mentioning tropospheric ozone, which 

is mainly responsible for photochemical smog and is formed by reactions in the 

atmosphere of primary pollutants (COVs and NOx) in the presence of sunlight. 

Therefore, high temperatures favor its formation. Ozone in the stratosphere is also a 

greenhouse gas. Conversely, in low-temperature or winter seasons there are high 

concentrations of particulate matter that is related to a phenomenon known as thermal 
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inversion, which occurs when the layer of hot air that is flush from the ground, rises and 

leaves the contaminants trapped without the possibility of dispersing in the atmosphere. 

Both conditions are favored by climate change. 

Greenhouse gases (GHGs) such as carbon dioxide (CO2), methane (CH4), nitrogen 

oxides (NOx) and ozone (O3), are the main air pollutants associated with climate change. 

While they are naturally present in the environment, they are increased by the action of 

man and trap (absorb and re-emite) infrared radiation, increasing the temperature of the 

atmosphere. 

 

By way of proposals 

Despite considerable air pollution prevention and control measures that have been 

implemented in recent years, ambient air pollution remains one of the most important 

health risk factors.  

Based on this concern, WHO developed global air quality guidelines with guidance levels 

on major air pollutants10, from which national and local governments develop their 

regulations. However, according to WHO estimates, more than 150 million people live 

in cities that exceed the 200511 air quality guidelines. Even in cities whose levels of 

pollutants do not exceed those established by international regulations (e.g.: the 

European Directive in Spain) and nationals, have been estimated effects on health. For 

this reason, it has been established that there is no safe threshold value below which no 

adverse effects are observed. While the WHO guidelines provide countries with 

benchmarks to protect human health, the support of international agencies and countries 

are required to generate cross-sectoral policies that promote cleaner transport, energy-

efficient housing and cleaner energy generation. 

In this sense, air quality management tools are public policy tools that contribute to the 

improvement of air quality through different mechanisms. Some of these instruments 

simultaneously pay attention to the pollutant criteria, i.e., those that have been identified 

as harmful to health and to air pollutants associated with climate change. All are 

ultimately intended to protect the health of the population. 

The Air Quality Improvement Programs are one of the main instruments developed to 

reverse the deterioration trends of air quality, through the cross-sectoral proposal of 

measures and actions to reduce emissions. Also, in Ibero-American cities with air 

pollution problems, there are instruments for regulating limit values for pollutants (e.g.: 

national air quality standards) and timely reporting on air quality (e.g.: air quality indices).  
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Another fundamental instrument and input for air quality management is atmospheric 

monitoring. Many of the Ibero-American cities, even those most polluted, do not have 

an air quality monitoring network, with exceptions such as Santiago de Chile, Sao Paulo 

in Brazil or Mexico City, so it is recommended that governments increase atmospheric 

environmental monitoring. In rural areas such networks are almost non-existent. For 

monitoring long areas at risk of forest fires, dust clouds, and high-altitude smoke 

circulation, satellite sensors have been used to estimate the concentration of air 

pollutants12. 

In some cities, mechanisms have been put in place to use alternative non-oil fuels, such 

as ethanol, biodiesel, natural gas, or even electricity. While these fuels generate fewer 

emissions that contribute to poor air quality and global warming, governments and 

private industry should take a more active role in incentivising the use of alternative fuels 

and assessing their economic and environmental impact.  

In the most polluted cities, plans or programs have been implemented to decree 

contingencies in episodes of high pollution. In general, it is observed that there is 

heterogeneity between contingency plans with respect to the mechanisms to determine 

the activation of the established phases. However, countries in the region are making 

progress in updating their plans, mainly for ozone and particulate matter, and it is 

therefore recommended to include other pollutants. 

It is important to note that the activations of environmental contingencies due to high 

concentrations of ozone are usually due to weather conditions such as the low wind 

speed, which does not allow the dispersion of pollutants and high temperatures, which 

have been in historical records and favor the formation of ozone. Therefore, decision-

makers are urged to control emissions of climate change-related pollutants, which would 

give short-term benefit to the health of the population and in the long term the benefit 

of climate change mitigation. By reducing greenhouse air pollutants, Ibero-American 

countries could reduce the disease burden of those conditions related to poor air quality 

and climate change.   
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Diseases transmitted by arthropods represent, according to WHO, about 17 % of 

infectious diseases1. They especially affect tropical and subtropical regions, as is the case 

with much of Ibero-America for malaria, dengue, chikungunya, Zika or Chagas. On the 

other hand, it is estimated that rodents and other animal reservoirs are responsible for 

the transmission (zoonosis) of more than 60 % of these diseases2. These are diseases 

that sometimes have great potential to provoke international alerts and pandemics3. 

 

Animal vectors and reservoirs have a great dependence on theelements of the clima, in 

particular on temperature, precipitation and smoke, which condition their activity, 

biological cycles and spatial distribution4-7. 

 

Climate change, according to several studies8-11, can cause alterations in the incidence 

and epidemiological pattern of vector diseases, extending or reducing transmission 

periods, both in terms of their seasonal condition and their geographical distribution. 

Climate change can also facilitate the establishment in new territories of invasive alien 

species12, which carry new risks.  

 

In any case, the effect of climate change on vector diseases is the subject of ongoing 

debate among the scientific community13-15. While the changes in the distribution of 

vectors and the increase in the incidence of some diseases are a fact of fact, it is difficult 

to differentiate the contribution of climate change from that of other factors that also 

impact, in a multiscale and multidimensional way, the emergence of these diseases. In 

this sense, it is also necessary to take into account factors linked to the ecology of 

vector-pathogen-reservoir systems and others such as population growth, migration and 

urbanisation, changes in productive activities and land uses, the globalisation of travel, 

trade and tourism, alterations in the density of hosts and reservoirs and the modification 
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of human behaviour patterns. Therefore, some authors propose to speak of “global 

change”16,17. 

 

Likewise, it should be noted that the impact of these changes on the incidence and 

distribution of vector diseases and zoonoses will depend on the vulnerability of the 

affected communities and their territories, which is determined by their social and 

economic conditions, the strength and accessibility of their health system, as well as their 

system of values and beliefs. 

 

Health systems should be prepared to cope with the foreseeable increase in the 

incidence and spread of these diseases, as well as the possible occurrence of pandemics, 

in particular in the most vulnerable territories and societies. To this end, health policies 

should take into account the following considerations: 

 

• Establish systems of prevention, alertness and rapid action in which the “One 

Health” or Eco-Health (EcoHealth) approach is adopted and involving all actors 

involved in animal, human and environmental health18.  

• Generate and record systematic and standardised information on each of the 

components of the epidemiology of these diseases. Develop maps of risk areas 

and identify vulnerable areas and groups that enable the formulation of 

preventive strategies. 

• Promote national, regional and international collaboration mechanisms, with the 

participation of the different international organisations18-20, with the aim of 

designing and adopting global health policies.  

• To promote research projects that deepen the knowledge of the problems of 

vector diseases and climate change, and that allow the foundationof public health 

policies in this field. 

• Promote healthy and resilient territories, within the framework of Sustainable 

Development Goals21, by launching initiatives that address the social determinants 

associated with vector diseases. 

• Implement in our societies measures to adapt to the new challenges posed by 

climate change, improving the diagnostic and treatment capacity of the health 

system, strengthening the capacity of surveillance and vector control at local and 

regional level and training the population, especially the most vulnerable groups, 

in the protection and prevention measures against these diseases. 
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Water was an essential substance in the emergence of life on earth and has always been 

a key constraint in maintaining ecosystems. Its presence is indispensable for agriculture, 

livestock and industry and, therefore, for economic development. The availability of 

water in sufficient quantity and quality delimits and conditions the state of health of a 

population. No one questions that the technological purification of water was a 

fundamental tool in the epidemiological transition of the 20th century. Today all this is 

compromised by climate change. Human health depends on water and is therefore 

vulnerable to climate change.  

 

From an environmental point of view, water depletion and pollution are the main causes 

of water resource decline, ecosystem degradation and biodiversity loss. These two 

factors ultimately reduce ecosystem resilience, making societies that depend on them 

more vulnerable to climate and non-climate risks. 

 

It is therefore an unquestionable fact that water bodies are changing due to climate 

change, increasing their temperature and chemical composition1. The seas, the main sink 

of atmospheric carbon dioxide transforming it into carbonic acid, is gradually acidifying, 

which is a growing threat to marine life cycles2, and rising aquatic temperatures have 

effects on the salinity and oxygen levels of these ecosystems by altering ecological and 

meteorological balances. The changes that climate change is inducing in the water cycle3 

 
2 Since the beginning of the industrial era, the incorporation of CO2 into the oceans has led to its 
acidification; the pH of surface ocean water has decreased by 0.1, corresponding to a 26 % increase 
in acidity1. 
3 Changes in rainfall or melting of snow and ice are altering hydrological systems, affecting the 
quantity and quality of water resources. Glaciers continue to retreat virtually across the planet due 
to climate change, affecting runoff and downstream water resources. Rainfall is becoming more 
irregular and more intense1. 



 
 

 

 34 

 

are increasingly noticeable, as floods, droughts and other extreme events are becoming 

more frequent.  

 

According to the IPCC Fifth Assessment Report (AR5, 2014), climate change projections 

for the 21st century indicate that renewable surface water and groundwater resources 

will be reduced in most subtropical dry regions1. It is also evident that as the climate 

changes, fresh and saltwater resources underpin our societies and economies are 

deteriorating. The IPCC also reports that the global oceans will continue to warm during 

the 21st century and that by the end of the century, sea level will have risen by more 

than 95 % of the areas occupied by oceans1, no doubt due to the melting of Greenland, 

Antarctica, and thousands of glaciers around the world, as well as the thermal expansion 

of the ocean4. For the year 2100, the average sea increase is projected to be between 

0.4 m and 0.8 m above the 1986-2005 average2. 

 

Groundwater accounts for approximately 99 % of the liquid freshwater on earth, and is 

being impacted by climate change in various ways, both in quality and quantity.  

Undoubtedly, the sea level rise already described, generates pressure on the coasts, 

causing the intrusion of seawater into coastal aquifers around the world. The natural 

recharge of groundwater is also affected by the variation experienced by precipitation 

and pressure on surface waters. In short, all existing water resources are affected in one 

way or another by climate change3.4. 

 

The United Nations also informs us that flooding and increased concentration of 

pollutants during droughts will increase the risk of water pollution and contamination by 

pathogens. The increased loads of sediments, nutrients and pollutants in water implies 

greater exposure to infectious diseases, whether transmitted by water, vectors or lack 

of personal or environmental hygiene, and also implies a reduction in agricultural 

productivity, impacting nutrition and foodborne diseases, among other consequences7-

12. In addition, extreme water-related phenomena also pose a threat to water 

infrastructure and, therefore, to sanitation and hygiene5,6. And synergistically, the 

capacity for self-purification of freshwater bodies is reduced by lowering the amount of 

oxygen dissolved by an increase in temperature, and the impact may be greater on the 

water resources of mountainous regions and adjacent plains by an acceleration of the 

melting of the glaciers of the mountain ranges7.  

 

 
4 During the period 1993-2010, the rise in the global average sea level coincides, with the sum of the 
contributions observed from the thermal expansion of the ocean due to warming and changes in 
glaciers, in the Greenland ice mantle, in the Antarctic ice mantle and in land water storage1. 
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Globally, it is expected that the temperature increase of only 1°C will mean a 20% 

reduction in renewable water resources and will affect an additional 7% of the 

population, so it is essential to limit the temperature increase as soon as possible.4 

 

United Nations data indicate that 3.6 billion people worldwide live in areas with water 

scarcity at least one month per year, and this could reach 4.8 billion to 5.7 billion by 

20508,9.  Water use is expected to increase at an approximate rate of 1% per year globally 

over the next 30 years, driven by population growth, economic development and change 

in consumption11, which could mean the world faces a 40% global water deficit by 203012. 

 

In the European Union it is estimated that 35% of the area will be subject to high water 

stress in the 2070s13. For its part, Latin America and the Caribbean is home to almost a 

third of the world’s water resources, although it presents high levels of water stress in 

many cities and productive areas14, since the distribution is very asymmetric and in many 

cases the infrastructure to provide it safely is poor. Overexploitation is common and 

monitoring against contaminants15 is scarce.  

 

On the contrary, the World Health Organisation points out that universal access to safe 

water and sanitation would return at a profit of $170.000 billion per year, in terms of 

reducing health spending and increasing productivity due to disease reduction16. 

Estimates leave us the need for a global investment in water security of some $6.7 trillion 

by 2030 and 22.6 billion by 205017.  

 

The above described leaves a clear conclusion: identifying the main changes in water 

resources caused by climate change, mitigating them and adapting to new circumstances, 

are essential public health objectives to ensure a healthy life and promote the well-being 

of the entire population.  Developing the structure of a model for water resilience is 

fundamental to facing future climate change scenarios18. 

  

Likewise, the changes outlined above and those estimated for the relatively near future, 

coupled with an increasing demand for water resources, draw us a scenario in which 

efficiency in water management must be a primary objective of an advanced and 

sustainable society. It is necessary to reduce unnecessary consumption and losses of 

supplies, value ‘unconventional’ water resources, including the concept of circularity and 

establish nature-based solutions, as part of the strategy. Water resources management 

must be resilient to the effects of climate change12. It also identifies the need to further 

improve hydrological data and the effects of rising temperatures and also the capacity of 

institutions in the governance of these changes, with a major focus on education and 

capacity-building for the entire population, as well as risk assessment and knowledge 

sharing between countries, areas and institutions7.   
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In short, achieving adequate sanitation and access to clean water, for all and for all uses, 

are basic objectives and challenges within the framework of adaptation to climate change. 

It must be borne in mind that an adequate management of these resources can help 

mitigate the effects of climate change, demonstrating that adaptation and mitigation are 

two sides of the same coin, acting synergistically within the new environmental 

framework in which we find ourselves. 
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When talking about food risks and climate change it usually refers, on the one hand, to 

security in the provision or supply of food, and on the other to the health or hygiene of 

food (food safety). The risks inherent in the diet are not usually considered, although 

eating habits can influence the causes of climate change if we speak in terms of 

environmental sustainability. 

 

 

Climate change and food production 

According to most published studies, climate change is producing, and projections 

indicate that it will continue to produce, a decline in crop yields1, especially in temperate 

and tropical regions with particularly significant effects in developing countries, where 

the capacity to adapt to change is more limited2.3. Not only is the yield being affected but 

also the quality of the crops, with lower protein concentration4. However, areas located 

at high latitudes would have a favorable outlook due to the rise in temperature5.6, 

extending the period of vegetative growth although with a higher risk of spreading pests 

from temperate areas7.8. Likewise, the extent of pesticide use, along with climatic 

alterations, plays a key role in decreasing pollinating insect populations, negatively 

affecting crop yields9. 

 

Being the similar effects on praticulture, livestock farming would be affected via animal 

feed by an increase in production costs and also by direct effects on animal welfare and 

its lower yields at the level of production of food of animal origin10-12. 

 

Particularly sensitive are proving to be fishery resources regarding climate change, 

altering marine ecosystems significantly due to temperature rise, changes in salinity and 

acidification resulting from increased CO2
13-16 concentration. 

 

The increased uncertainty in food production coupled with market speculation derived 

from food production and certain political decisions (biodiesel production, export 
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restrictions, armed conflicts) are already producing significant fluctuations in prices, 

especially of cereals, with growing market access problems for large population groups 

in a context of increased demand due to world population growth. 

 

Climate change and food safety 

Taking into account the seasonal behaviour (with peaks in summer cases) of diseases 

such as campylobacteriosis or salmonellosis, which are the two most frequent food-

eating diseases in Europe18, the rise in the overall average temperature would lead to a 

higher potential risk of foodborne diseases, although in countries with hygiene control 

measures, the trend is not clearly unfavourable in recent years in terms of reported 

cases19, although there is no doubt that the risk exists especially in countries where they 

lack sufficiently developed control measures and health information systems.  

 

The increase in average temperature has also been linked with a higher incidence of 

ochratoxin A and aflatoxins in food20.21, with increases in the frequency and amplitude of 

toxic dinoflagellate outcrops22 and the appearance of marine pathogens such as Vibrio 

spp23 because, together with a higher frequency of extreme events such as large storms, 

they affect the marine system in terms of decreased salinity and contaminant trawling. 

 

Adaptation 

There is scientific consensus1 on the adaptive potential of crops and animal and fisheries 

production with measures such as crop change or crop varieties, good agricultural 

practices, management and rationalisation of extractive fisheries, protection of extensive 

livestock farming, responsible consumption, reduction of food waste, etc., integrating 

them into policies, plans and programmes (some already included in the agricultural and 

fisheries policies of our European environment), although it is warned that these would 

not be sufficient in a scenario of non-mitigating gas emissions that contribute to global 

warming. 

 

Conclusions 

Climate change is linked to declining crop yields and quality, threatens fishery and 

livestock resources, creates price instability and access to food and produces risks 

related to food safety. However, there is scope for adaptation provided that it is 

accompanied by effective emission mitigation measures. 
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08. Displacement of populations. 

Climate refugees. 
 

Jorge Zavatti 

Ibero-American Society of Environmental Health. Argentina. 

 

 

Climate change (CC) has with displaced populations (environmental migrants, climate 

refugees) common edges of great complexity, including from strict environmental 

aspects such as: floods, droughts, sea level rise, soil deterioration, epidemics; even socio-

economic conditions such as armed conflicts, exhaustion of resources, lack of work, 

political or religious persecution among others; these are also interrelated with 

environmental particularities. 

The UN Human Rights Council’s ‘Climate Change and Poverty’ report1 notes that by 

the end of this century, with an increase of 2°C in the average temperature of the planet, 

between 100 and 400 million additional people will be added to those already hungry in 

2019; and between 1 and 2 billion individuals will be added to people who did not have 

access to safe water. 

The same report argues that since the beginning of this century the death rate from 

disasters is seven times higher in poor countries than in high-income countries. Climate 

change deepens poverty and inequality, with more intense impacts on countries and 

regions whose inhabitants are poor. Half of the world’s population (3.5 billion people) 

of lower income generates only 10% of carbon emissions, while 10% of the richest 

inhabitants are responsible for half of CO2equiv emissions. A person who belongs to the 

99th percentile of per capita income uses 175 times more carbon than a person in the 

10th percentile of the income scale. 

The link between poverty and socio-economic inequality and the magnitude of the 

impacts that climate change already produces and will produce, also on the health of 

communities among other consequences, is evident. In addition, processing global data 

of gross domestic product per capita (GDP) and gross mortality rate (GMR) for all 

causes, corresponding to the period 2000-2020 obtained from the World Bank (BM) 

data repository ( https://datos.bancomundial.org/), the author has estimated that for 

every $1,000 that does NOT grow in a year the GDPpc of a country grows at least 11.6 

deaths per 100 inhabitants per year. That is to say, promoting in a decisive way from 

public policies Sustainable Development Goals #1 (End of Poverty) and #8 (Decent 

https://datos.bancomundial.org/
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Work and Economic Growth) will contribute significantly to mitigating and adapting to 

the health impacts of climate change, including the effects on refugees or climate 

displaced persons, and in particular in the countries of Latin America and the Caribbean 

(AL&C), all countries of less than 10 thousand dollars/year of GDPpc on average. 

The above BM base indicates that the specific emissions of AL&C (year 2019) are 2.6 

tons CO2equiv/inhabitant.year, while the emissions of the European Union (EU) are 6.1 

tons CO2equiv/inhabitant.year, and the respective GDPpc (year 2021) is $8,340/year and 

38,234 dollars/year.  

Then, in AL&C, the measures of adaptation to climate change, which in turn allow to 

mitigate the health impacts of the phenomenon, surely happen to strengthen urgently 

the increase GDPpc of each country in the region, even though the economic 

development of AL&C implies an increase in the specific emissions of CO2equiv.  

It is desirable that financial and technological cooperation between AL&C countries and 

the EU, as well as other economic regions, make possible the growth of AL&C’s GDPpc 

by applying less carbon-intensive technologies. However, it is necessary to understand 

that increasing GDPpc, within the framework of sustainable development, will be 

essential and a priority for adaptation to climate change in AL&C. 
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The development of modern society at the global level has two very relevant 

demographic characteristics that condition the exposure to environmental risks and 

their adaptation strategies.  

 

The first of these is the increased growth of the urban population. According to the 

United Nations (UN), by 2030 three fifths of the global population will live in urban 

areas; twice as much as in the 50s of the last century. In the case of the European 

population, by then 77.5% could live in urban areas; and 83.6% for Latin America and the 

Caribbean.  Also in Asia this process occurs at great speed, and it is expected that most 

of the major metropolises will be located in the poorest countries1.  In Europe, this 

phenomenon also occurs simultaneously with the inversion of the population pyramid 

and the progressive aging of the population. By the horizon 2100, the percentage of over 

65% is forecast to exceed 31% in the European Union of 272.  With age, the incidence 

of chronic and long-term diseases inevitably increases. In these patients, whose health is 

already compromised, it is in whom many of the environmental risks associated with 

climate change can be more severe.  

 

Together, these urban areas will face great environmental risks. On the one hand, the 

activity in cities involves large energy consumption, coupled in turn with the emission of 

greenhouse gases and chemical air pollution1,3.  

 

Along with this, another major environmental risk in urban areas is physical air pollution, 

mainly noise. This is an important risk in cities that overstresses the organism and inhibits 

immune defense. Thus, this has been associated with attributable increases in mortality 

from ischemic heart disease, myocardial infarction, pneumonia or COPD4. In addition to 

being associated with hospital admissions for depression and anxiety5. 
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Extreme temperatures are also significant environmental risks in urban areas. In the most 

severe cases, patients may suffer from hypothermia or heat stroke. However, such 

extreme situations occur very rarely. 

 

Much more relevant, though silent, is the role of heat and cold waves as aggravating long-

lasting chronic diseases. Thus, extreme temperatures mainly over stress the organism. 

When these are of great intensity or lasting, they can precipitate the decompensation of 

the organism. Therefore, associated with these episodes are detected morbidity-

mortality peaks for all kinds of natural causes. And among them, stand out those of 

respiratory type, those that affect the cardiovascular system or the kidneys. In addition, 

heat waves have been linked to premature birth and low birth weight6.  

 

In urban areas, particular attention deserves the risk of heat wave. In this case, the 

scientific consensus seems to suggest that the urban population tends to be more 

vulnerable to this environmental risk than the rural population, at least if controlled by 

socio-economic factors7. Various factors could explain this, such as the effect of urban 

thermal island, which can enhance local exposure by generating microenvironments at 

high temperature inside cities and buildings1. On the other hand, it is expected to find 

greater vulnerability where the status of the population is worse, which could be 

distributed in a very asymmetric way between rural and urban areas depending on the 

country analysed. Finally, formal and informal networks that protect certain vulnerable 

groups, such as dependent or low-income people, may also work more effectively in 

rural areas7.  

In addition, global warming allows the spread of diseases communicable by food, vectors 

or water. This particular risk grows in relevance when high temperatures occur 

simultaneously with floods3.   

 

Obviously, given the record temperatures that are reached in various parts of the world 

because of global warming, there is enormous concern about the public health risks 

associated with heat waves. However, it is not clear that the cold waves will be mitigated 

spontaneously.  

 

As temperatures rise, they increase the tolerance of populations to heat. This has been 

revealed by means of different indicators such as the evolution of relative mortality risks 

associated with heat waves, the evolution of minimum mortality temperatures or the 

evolution of threshold temperatures from which extreme heat is associated with 

population mortality peaks8-12.  

 

In parallel, as populations adapt to heat, their tolerance to low temperatures is also 

readjusted. Thus, although in some countries a process of mitigating the health impacts 
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of low temperatures has been reported, in others it appears that these risks could 

remain stable or be reduced at a lower rate than initially expected13. In any case, the 

scientific literature seems to agree that the possible risks associated with heat waves far 

outweigh the hypothetical positive effects that climate change could cause on winter 

mortality3.  

 

Another major environmental risk is droughts, associated with food safety and 

malnutrition issues.  Today, a quarter of the population living in large cities depends on 

stressed water resources1. And looking ahead, as the twenty-first century progresses, 

renewable sources of water and groundwater will be reduced, which will further 

aggravate this situation in the most arid areas of globe1, intensifying and aggravating 

migratory movements caused by other causes3.  

Although the environmental risks discussed are a major challenge for today’s and future’s 

cities, there are sufficient means and technology to promote adaptation to climate 

change. This requires specific strategies for the identification, information and protection 

of vulnerable groups; early warning systems, as well as urban planning designed to reduce 

the risks associated with climate change; thus reducing the number of premature deaths 

associated with these phenomena.  

 

In connection with this last point, the technical guide Climate technologies in an urban 

context has recently been published, with the collaboration of the UNEP DTU 

Partnership and UN1. Following it, a wide range of options can be needed to achieve 

environments better adapted to climate change.  

 

At the level of intervention on buildings, vertical surfaces and roofs are in general 

completely untapped; when they could serve as support of urban gardens and 

photovoltaic panels. However, such interventions should also consider the increased 

risk of respiratory disease due to increased allergen levels. This requires careful selection 

of plant species from them.  

 

A phenomenon that arouses growing concern in cities is the phenomenon of Urban 

Thermal Island, whose main consequence is to increase the demand for electricity in the 

warm seasons14. To mitigate this phenomenon there are novel solutions in addition to 

the aforementioned urban gardens and the classic awnings and blinds1. For example, 

work on envelopes that allow passive cooling of buildings through phase changes or 

others that improve the insulating properties of buildings. In this same sense, it should 

also promote the installation of double-glazed windows and implement and study new 

building materials with more suitable thermal properties1.  
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Likewise, the internal structure of the buildings must be thought of guaranteeing passive 

ventilation systems that optimise the evacuation of heat without energy expenditure 

during summer1. In turn, the promotion of more efficient air conditioning systems, such 

as central heating systems, cannot be renounced.  

 

From a broader perspective, it is known that the temperature that a city acquires 

depends deeply on how the blocks of buildings are distributed, the urban canyons they 

form and how the air currents flow through them or, on the contrary, interfere with 

their flow14. It is difficult to change the urban physiognomy of areas already built; 

however, new urban expansions can be planned according to these details.  

 

Also at this level of intervention, the so-called District cooling1 systems have been tested 

in several countries, with very encouraging results. These are piping systems in 

neighborhoods or districts that channel substances with a high heat absorption capacity, 

usually cold water. The main advantages of this system are that they allow to collectively 

cool urban environments with greater energy efficiency than individual air conditioning 

systems and in a more equitable way. In addition, by reducing the temperature of the 

areas they cover, the electricity demand of the residences and establishments that 

benefit from them is also reduced.  This system has the added advantage of being able 

to serve certain specific high heat industrial waste, e.g., liquefied natural gas processing 

waste1. 

 

As for the countries where this technology has been tested1, the Middle East in 2014 

installed 7 million square meters of these refrigerant pipeline networks. Dubai in 

particular is the country with the world’s largest network, and plans to cover two-fifths 

of its refrigerant demand with this system by 2030. It can also be found in Japan, where 

the system is well developed in Tokyo, Osaka, Sapporo, Nagoya, Fukuoka and 

Yokohama. In South Korea this system is also growing rapidly and, already in Europe, 

can be found in Denmark.   

 

Where there is a risk of drought, we can promote the installation of rainwater 

accumulator structures in cities1. Subsequently, this water can be directed to different 

uses that allow the preservation of water for human consumption; or even direct this 

same water to human consumption if it is possible to guarantee adequate quality 

standards for it to be considered drinkable.  

 

At the opposite end there are places where the risk is flooding. In these cases, the most 

obvious solution is to respect natural water flows and redirect problematic water flows 

to them. With the same philosophy of integrating the built environment and the natural 

ones, there is the possibility of restoring natural flood plains1.  
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The so-called classic grey infrastructure of cities is a big problem given the waterproof 

properties that these materials normally have. In opposition, again urban parks and 

gardens can be very useful since they require a substrate with some water retention 

power. Also, as far as possible, waterproof surfaces can be replaced by permeable 

surfaces. These materials can even be integrated into drainage and infiltration systems, 

re-channeling and sustainable retention of large water flows when these occur.  

 

Obviously, urban centres can face increasing and sometimes contradictory 

environmental risks. For example, places that alternate dry seasons with flood risk or 

cold winter seasons along with warm summers. However, certain solutions to some of 

these risks may intensify the opposites. Therefore, the implementation of these 

measures requires strong political will and multidisciplinary teams that harmonise the 

different initiatives that take place in cities and are able to reach the most optimal 

compromise solutions to reduce the health impacts of climate change.  
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10. The economy of climate 

change. 
 

Emilio de las Heras Muela 

Researcher. 

 

 

Introduction 

Human activity is changing the climate at risk of irreversibility. The impact on all human 

activities is already visible and will grow exponentially, as long as we continue to emit 

gases that trap some of the heat that the planet tries to dissipate to maintain an energy 

balance compensating for the heat it receives from the sun.  

 

Science provides overwhelming evidence that the cause is the additional greenhouse 

effect from the accumulation of gases such as carbon dioxide (CO2), methane (CH4) and 

others, produced mainly by burning fossil fuels and agricultural/livestock activity. The 

atmospheric concentration of these gases continues to grow1,2, as human activity causes 

increasing emissions that natural sinks cannot absorb. 

 

The main consequences already observed are3.4: (a) The average temperature of the 

planet has risen 1.11 °C (± 0.13 °C) (b) The precipitation regime has changed, raining 

more in areas that were already rainy and raining less in those that were prone to 

drought (c) The ice at the poles and glaciers is disappearing. (D) The acidity of the 

oceans is increasing by a higher concentration of CO2, (e) Sea level has risen and (f) The 

intensity and frequency of extreme weather events has increased, with an increasing 

degree of attribution to observed global warming. 

A trending future would lead us to a situation of societal collapse: The world’s 

population continues to grow, reaching 10,000-11,000 million over the 21st century5. 

Energy consumption per capita continues to grow6. The improvement of energy and 

carbon intensities is not being necessary to offset that growth so, if we continue with 

current policies, emissions would continue to grow over the coming decades. With 

serious consequences: (a) the average warming could exceed 4° C, (b) The change in 

the rainfall regime would be aggravated, with desertification in some areas and torrential 

rains in others where today a large part of the crops of wheat, barley, corn and rice are 

concentrated and (c) It would increase the acidity of the oceans4. With that warming, 

desertification, and marine acidity there will not be enough agriculture and fishing for a 
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human population of 10 billion living in the civilised way we know. That cost would be 

unaffordable. Long before the collapse, the economic and military powers would 

eventually react, with that cost being exponentially higher depending on the late 

response decided and coordinated7. 

 

We can avoid the worst consequences 

If governments, businesses and citizens tackle a radical transformation, consisting of 

reducing consumption and decarbonising the economy, there will be hope. This can only 

be achieved with a combination of energy efficiency, decarbonisation, renewable 

electrification and other accompanying measures. 

 

The main gases are CO2, CH4 and N2O caused by electricity generation, 

agriculture/livestock, industry, transport and heating8. Well, known the causes, we will 

be able to know the remedies, which are no other than to reduce emissions to zero (or 

almost) sometime before 2050 (or shortly thereafter). 

 

We have renewable resources and cheaper 

technologies than conventional1 

The planet receives from the sun more than 6,000 times the primary energy that 

humanity needs. In a sustainable and inexhaustible way9. Technologies to capture that 

energy are already more competitive than conventional energies10. The solution to the 

problem would therefore be a massive and comprehensive combination of the following 

measures: 

1. Energy efficiency: It is about consuming less energy without sacrificing 

quality of life. This would affect buildings, industry, transportation, heating and 

agriculture. 

2. 100 % renewable electricity: solar, wind and hydroelectric mainly. 

3. Electrification (renewable) of demand: 

(a) Transport: Terrestrial by batteries, catenary or fuel cell. Maritime and 

air, through combustion and fuel cell with zero-emission fuels such as e-

 
1 The Earth receives from the sun 3,850,000 EJ/600 EJ = 6,416 times the primary energy it consumes.  
The comparison in terms of final energy is, at the very least, double: The planet receives more than 
13,000 times the final energy it consumes. And he only needs one. 
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H2, e-ammonia, e-methanol and biofuels from waste. Renewable 

electrification achieves two objectives: reduced consumption by higher 

efficiency of electric motors and is emission-free. 

(b) Heat pump heating. Its efficiency triples that of fossil gas or gasoil boilers. 

District heating, of biomass or geothermal origin where feasible. 

4. Replacement of fossil natural gas by electrolytic hydrogen or 

biomethane for those activities that are difficult to electrify, such as industry, 

some high temperature processes and backup electricity generation. 

5. Measures for the management of the intermittence 

of renewable energies: 

(a) Storage using electrolyte hydrogen, pumping, batteries and others.  

(b) Use of surplus renewable electricity to clean water. 

(c) National and international interconnections. 

(d) Digital solutions for intermittency management: Smart cities, Smart grids, 

demand management, mass storage in vehicle batteries (V2G). 

(e) Massive deployment of solar thermal installations, which accumulate day 

energy and release it at night. 

6. Solutions to the hard-to-decarbonise sectors (heavy 

industry and transport) using hydrogen, advanced biofuels and carbon capture 

and storage (CCS). 

7. Solutions for agriculture, livestock, forests: 
electrification, more plant diet, reforestation, research on protein synthesis. 

8. Legislative and fiscal measures: 

(a) Establishment of timetables for the eradication of fossil fuels (coal power 

stations, thermal vehicles, combustion boilers), for the registration and 

circulation of polluting vehicles, for the installation of heat pumps and the 

removal of gas or diesel boilers and for the sectoral reduction of 

emissions. 

(b) Establishment of Low Emission Zones (ZBE) in cities.Unfortunately, the 

transition will also create losers: States and companies exporting coal and 

oil, developing countries whose access to local fossil energy is cheaper 

and, in general, vulnerable families whose resources do not allow them 

access to technologies with better total cost of ownership (electric car, 
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heat pump heating, rehabilitation of buildings) but that require 

investment. Therefore, it will also be necessary to deploy fiscal and 

redistributive measures, not only for justice, but to avoid rejections such 

as those observed by certain exporting nations, energy companies and 

developing countries at successive Climate Summits (COPs) and the 

popular classes in developed countries, such as the “yellow vests”. 

(c) Global CO2 Price Establishment. Generalised environmental taxation 

policies, governed by the “polluter pays” principle. It is known that this 

can end in that “the one who pays, pollutes”, but today, unfortunately, 

the polluter, does not even pay for the damage it causes. 

(d) Establishment of redistributive policies of environmental taxation, such 

as the well-known Carbon Charge with Return. 

9. Coordinated action by the International 

Community, for this task must be undertaken by all. The leadership of 

those who can, such as the European Union, the United States and China, will 

be instrumental in demonstrating to the rest the advantages of decarbonisation. 

 

How we are coping with the transition 

According to Bloomberg NEF, global investments in zero-emission technologies are 

growing year after year, having reached 0.76 billion dollars in 2021 (10^12, B$)11. 

However, they believe that, in order to reach Net Zero’s 2050 targets, the world should 

triple the level of investments to reach an average of $2.1 B in the 2022-2025 triennium 

and then double it to levels of 4.2 B$ per year in the triennium 2026-2028. This is not 

happening at this rate, which is a cause for concern, as Antonio Guterres said on 18 

May when presenting the WMO’s annual report (WMO)3. 

 

Adaptation 

The consequences of warming are already occurring: extreme weather events, more 

frequent, powerful and harmful hurricanes, floods in rainy places and droughts in dry 

places, increasingly frequent and harmful fires, loss of ice and snow cover, with impact 

on agricultural production systems, coastal infrastructure and a long etc. Enormous 

resources will have to be allocated to adapt to the changes that have already begun and 

that will go to more. They highlight the protection of coastal infrastructures, the 

development of new crops resistant to heat, drought or torrential rains, the protection 

of tourist infrastructures on the coast and in the mountains. To the extent that we are 
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unable to mitigate the causes of warming in time, the economic impact on adaptation 

will grow, like the damage itself, exponentially. 

 

Other co-benefits of decarbonisation 

The energy transition as a whole and the eradication of fossil fuels will also reduce air 

pollution by gases and particulates from combustion, responsible for millions of 

premature deaths and rising health costs12,13. In addition, the manufacture, installation, 

maintenance, dismantling and recycling/reuse of all the infrastructures described would 

necessarily be relocated in each of the countries, with an increasing reduction of the 

energy bill for all citizens, generating jobs and distributed wealth. Many analysts estimate 

these co-benefits at several times the cost of investments needed to make the14-16 

transition. 

 

Conclusions 

The problem is undeniable. The planet warms and its worst consequences will worsen 

if we do not avoid it. Population growth and energy consumption can only be offset by 

total decarbonisation in a few decades. The risk of not preventing an irreversible crisis 

is existential. And in this eventuality, the cost of late action will be extraordinarily higher 

than the cost of coordinated and early action. 

 

Fortunately, a smart transition to zero-emission technologies will not only allow the 

survival of organised human society, but also reduce anticipated mortality and morbidity, 

generate massive needs for new investments, economic growth with significant savings 

in the energy bill, create millions of local jobs and boost national economies. 
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1. Climate crisis is a public health crisis 

The climate crisis is above all a public health crisis1 that threatens the health and well-

being of all people. It already has a huge impact on the health of people and communities 

through its direct and indirect effects2,3 It will still be greater in the future if we are not 

able to mitigate climate change and adapt to its impacts4. This is the message and the 

fundamental narrative that we must communicate as a starting point when we do 

education, awareness raising, training, training... for climate action with different types 

of audiences: climate change is bad for your health. 

 

Some studies of social perception5 show that large sectors of the population already 

relate climate change and health: for example, 70.9 % of the Spanish population believe 

that climate change (CC) can greatly or significantly affect their health. While there is no 

absolute certainty as to whether that fact can mobilise climate action alone, there is 

evidence that it can be used as an important and motivating lever for action. 

 

2. There are different health approaches in 

which to integrate climate action 

There is a lack of standardisation in what is meant by health and climate change in the 

regional, national, departmental or municipal management of climate risk management. 

This generates ambiguity in the role and responsibilities of the actors involved in the 
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definition, implementation and evaluation of policies, adaptation plans or design of 

sectoral and intersectoral monitoring tools in territorial management. 

 

It is essential to consider the health approach to be used in climate risk management. 

There are several that can serve as a framework for climate action: a health, global 

health, planetary health, public health, health in all policies, health promotion and assets 

for health, health as an indicator of the three dimensions of sustainable development 

(economic, social and environmental) and health from the approach of social 

determinants6. The latter integrates strengths and opportunities from other approaches, 

such as a set of biological, cultural, social, physical and environmental factors, including 

individual, genetic, biological, environmental and lifestyle-related factors, society’s way 

of life and living conditions that are generally framed within the context of the territories. 

Climate risk is based on climate and meteorological threats, vulnerability and exposure 

of human groups and ecosystems, which are intrinsically related to the different factors 

of the social determinants model, which allows to propose a holistic approach to climate 

risk.  

 

3. Socio-educational tools are key to climate 

mitigation and adaptation with a health 

approach 

Socio-educational tools (education, communication, training, training, participation) are 

essential in building capacity for mitigation and adaptation to the climate crisis, as already 

reflected in Article 6 of the United Nations Framework Convention on Climate Change7 

and the preamble and Article 12 of the Paris Agreement8, now included in Climate 

Empowerment Action9. Under a health approach even more, as they can provide us, 

adapting to10: 

 

• awareness and awareness of the need for climate action (mitigation and 

adaptation) to protect our health and that of our communities,  

• building capacities, competences and concrete know-how (individual, social, 

community, professional) for different health mitigation and adaptation 

strategies and instruments,  

• and a sense of responsibility and mobilisation for action to implement them, 

framed in adequate governance. 

 

 

https://unfccc.int/es/blog/accion-sobre-el-empoderamiento-climatico
https://unfccc.int/es/blog/accion-sobre-el-empoderamiento-climatico
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4. Health-Based Communication from 

Climate Action May Be More Effective Than 

Other Strategies 
 

When climate change news sets out its impact on health, it promotes greater interest in 

audiences, because they see it as something more relevant and closer. Effectively 

communicating the health impacts of climate change (and solutions to address them) can 

help generate the public demand for climate action needed to increase political will 

among government leaders.  

 

Evidence-based messages that include health impacts of climate change, co-benefits of 

solutions and a call to action are more effective for engagement. A key approach is to 

transform the individual from “object”, who only receives information, to “subject”, 

which allows empowerment and participation in decision-making that support climate 

governance and promote health11. 

 

5. Adequate communication of the health 

risks of climate change is essential 

Faced with the impacts of climate change on health, such as the increase in extreme 

weather events, risk communication must be professional, interdisciplinary, rigorous, 

based on the knowledge of people’s risk perception (subject to many biases that need 

to be known and overcome), with different roles (professionals, citizenship...), with 

different phases (consensus, care, crisis), and should look for profiles that give confidence 

to citizens. Weber12 proposes to develop initiatives for collective participation and 

responsibility for climate change that strengthen the perception of risk.  

 

Communication strategies that reflect the systemic nature of climate risks are based on 

continuous and ongoing dialogue. They can improve understanding of exposure, 

vulnerability and hazards, recognise and respect local, regional and global priorities, share 

knowledge, drive innovation, build trust and increase transparency. They can also 

strengthen people’s motivation and ability to make informed decisions and be able to 

act, ultimately contributing to a change in the way societies relate to risk. 

 

In addition, climate action plans with a health component and their processes of training, 

communication, dissemination and training to citizens must be adapted and framed in 

the territory and aimed at specific recipients. The action must be regional, local and 
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should scale down as much as possible. There are no specific recipes, but tools such as 

risk maps, early warning systems, or the use of mobile alert app can be interesting 

examples of tools to develop.  

 

6. Education is, in itself, a strategy to adapt to 

the impacts of climate change on health as 

well 

The phenomenon of climate change has made the environment on the public agenda and 

has increased the concern of citizens, academia and society about the consequences of 

harmful treatment to the environment around us13. This visualisation of the environment 

through the health impacts of climate change should not only be taken up as a challenge, 

but also an opportunity to bring about a change in the lifestyle of individuals and 

populations that will enable the development of a sustainable world. This is why 

education, training and awareness-raising in environmental health become essential 

adaptation strategies and tools.  

 

Education systems need to be resised and include climate change and risk management 

as topics to be addressed, especially in the development of content and methodologies 

that generate capacity in society from formal, non-formal and informal scenarios. In these 

spaces we must teach about environmental awareness, ecological knowledge, attitudes 

and values towards the environment in order to take a commitment to actions and 

responsibilities that have at last the rational use of resources and thus be able to achieve 

an adequate and sustainable development14. 

 

7. Health and climate crisis aspects must be 

integrated into all educational curricula at all 

educational levels 

The main knowledge, capacities and tools of mitigation and adaptation to climate change 

in specific relation to health should be integrated into school curricula at all educational 

levels, from compulsory education to specific undergraduate and postgraduate 

programmes in public health, Earth and environmental sciences and sustainable 

development, economics, engineering, social sciences, etc. and also in other seemingly 

more distant topics, such as the humanities and the arts.   
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Universities have to “transversalise” climate change and health education for all students 

to address the issue in their core curriculum. This is particularly important as many of 

the decisions taken in one sector can have impacts on human health (health in all 

policies). Climate and health education should be part of the broadest possible 

curriculum. 

 

8. Training in climate change and health is key 

in the training of health science professionals 

Health science professionals are among the most trusted voices in society; it is 

imperative that they are well informed and trained on climate change, environmental 

issues and their relationship to health. Surveys conducted at the global, regional and 

national levels show significant gaps in knowledge and few educational programs or 

curricula developed. Institutional knowledge of health protection measures is limited for 

several reasons, including the lack of structured content on climate change and 

environmental health in health science programmes, as well as lack of funding for 

research, especially in developing countries15-17. 

 

Interest in integrating climate change into health science education has increased 

significantly in recent years and change is often driven by18-20 students. In 2017, the Global 

Education Consortium for Climate and Health (GCCHE) emerged from a need identified 

during COP21 to invest more in educating health professionals around the world to 

prevent, reduce and respond to the health impacts of climate change. Some examples of 

good practices in this regard (there are many more) are the project of the Pontificia 

Universidad Javeriana, headquarters Bogotá, to address the current knowledge gaps in 

education in education and resources related to climate change and health or the 

itinerary of continuous training for social health professionals in Global Health, with 

special attention to climate change, of the Aragonese Institute of Health Sciences IACS 

(Aragon, Spain). 

 

Education of health workers at global, regional and national levels plays a key role in 

addressing the climate crisis. It is necessary to increase knowledge and skills among 

health science students to develop skills, so that they continue to serve as trusted voices 

within their professions and institutions21.  

 

9. Health professionals must be pioneers in 

responding to the health threat of climate 

https://educacionvirtual.javeriana.edu.co/
https://educacionvirtual.javeriana.edu.co/
https://www.iacs.es/servicios/formacion/formacion-continuada-en-salud-global/
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change 

Health professionals (in a broad and inclusive sense of socio-health professionals from a 

wide range of fields) have fought major health threats, such as tobacco, HIV, polio (these 

threats were solved with a vaccine) or COVID-19, and have often faced powerful 

interests along the way. Similarly, they must pioneer the response and commitment to 

the health threat posed by climate change.  

 

In this regard, initiatives and declarations such as Doctors for Climate, Climate and 

Health Alliance or Global Climate and Health Alliance, the Medical Alliance against CC 

(AMCC Spain), Call for emergency action to limit global temperature increases, restore 

biodiversity, and protect health (September 2021), the COP26 Global Health 

Community Charter, the Pediatric societies’ declaration on responding to the impact of 

climate change on children should and can be promoted, replicated and disseminated. 

the letter Public health institutes and the fight against climate change, the Declaration of 

the American Medical Association (AMA) on climate change as a public health crisis, the 

Network of Climate Change Researchers of the Americas, the  Planetary Health group 

of SEMFYC and other similar ones that may arise, such as this very positioning of SESPAS, 

SESA and SIBSA. 

 

10. Climate action is good for health: 

communicate this message 

Climate action through mitigation and adaptation has huge collateral benefits (health co-

benefits)22 on the health of people and communities and can prevent climate change-

related diseases and deaths, saving the lives of millions of people, promoting better public 

and community health and saving the enormous economic costs of that health impact. 

That is a positive and relevant message for citizens that can move to action: climate 

action is good for your health and that of your community.  
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Mental and behavioral disorders are a major public health problem and are a priority for 

the World Health Organisation (WHO)1. In Spain, in 2017, 19 % of the population had 

psychological distress, 15 % received some diagnosis of mental disorder2, the adjusted 

suicide mortality rates (2011-2015) were 8.2 per 100,000 inhabitants3 and for several 

European countries, including Spain, approximately 25 % of the population has suffered 

some mental disorder in their life4. 

 

Among other factors, with greater weight in the incidence of mental illness, climate 

change (both due to its extreme acute climatic events, subacute and long-term events) 

negatively affects the well-being and mental health of the population5-9. Therefore, the 

WHO suggests raising it to the priority category, among measures that address climate 

change, thus urging countries10. In particular, the impact of climate change on mental 

health includes, among others: worsening of population psychological malaise5-10, sleep 

disturbances9, increased cases of mental illness (depression, anxiety, post-traumatic 

stress syndrome, substance abuse, schizophrenia and bipolar disorder among others), 5-

10 , exacerbation of symptoms5,9, increased susceptibility to diseases and higher mortality 

in those with a previous mental illness8,9, lethargy and cognitive decline6, anxiety about 

the future5, solastalgia5,9, and the increase in the incidence of suicides5-10. Additionally, 

more events related to climate change can have long-term consequences, such as 

ecosystem degradation and environmental loss5,  increased conflicts5, social, economic, 

and migration (to another country or internal displacement), it is estimated that by 2050 

there will be approximately 200 million climate refugees12, resulting in a breakdown of 

their social support and direct consequences on their mental and emotional well-

being13,14. Therefore, the negative impact of climate change on mental health can persist 

for years6,9. 
 

On the other hand, there are populations especially vulnerable to the impact of climate 

change on mental health: people with previous mental illness, young people and 
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adolescents, those with lower socioeconomic status, women, individuals with low social 

support and the elderly, among others5,6,8,9,10. In particular, in 2021 at international level, 

almost half of young people saw their lives and well-being negatively affected by the 

impact of climate change15. In addition, specialised mental health support available to 

affected people is insufficient worldwide10,16 and in Spain, which is below the European 

average, in particular17. Finally, climate change also affects the response capacity of mental 

health services worldwide. 
 

Who proposes five recommendations to address the detrimental impact of climate 

change on mental health: “(1) Integrating climate considerations into mental health 

policies and programmes; (2) Integrating mental health into policies and programmes 

addressing climate change; (3) Based on global commitments; (4) Develop 

community/multisectoral approaches to reduce vulnerability; and (5) Reduce the funding 

gap that exists in support of mental health”5,10. Without action, the direct and indirect 

impact that climate change has on mental health will continue to worsen and increase 

social inequalities9. However, given that currently in policy development the impact of 

climate change on mental health and its health and economic burden is underestimated9, 

the benefits that can produce the greatest climate change benefits will have the greatest 

impact of climate change. 

 

In conclusion, there is evidence to highlight the associations between climate change and 

mental disorders in the population. These disorders mainly affect the most vulnerable 

populations. Consequently, it is recommended that environmental policies, plans and 

programs be sensitive to the impact on mental health by incorporating economic and 

socio-health interventions5-10, both in Spain and globally. 
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People can have a healthier life based on “the conditions in which they are born, grow, 

work, live and age”1. The set of these social determinations generates unequal health 

outcomes that we consider unfair and preventable due to their social origin2. Social 

inequalities in health (DSS) are systematically manifested through social characteristics 

such as gender, social class, age, ethnicity and territory3. Vulnerability to Climate Change 

(CC) is only a one-dimensional expression, regarding the inequality that derives from 

the control over the distribution of resources (cultural, economic and political) by each 

group in relation to other social sectors. 

 

In addition, these inequalities in the health-disease process express the complexity, 

interaction and simultaneity of multiple exposures in their ways of living. Thus, for 

example, the interrelationship of gender and age causes young women to have worse 

health than even other groups of women4. Vulnerability to CC, therefore, should be 

understood as a multidimensional way of inequality.  

 

The DSS between countries and within the same country, is becoming larger. The 

difference in life expectancy can reach up to 40 years in rich countries compared to the 

poorest5. Latin American and Caribbean (LAC) societies are characterised by their high 

inequality compared to other regions of the world. Between 2002-2018, in 15 countries 

of the Region inequality was reduced annually by 0.9 %6. However, between 2019 and 

2020 the rate of inequality increased by 0.7 % in the regional average: 8 out of 10 people 

in ALyC belong to vulnerable groups according to their income level7.  
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SSDs become more acute with the effects of CC. Children, the elderly, women 

(especially pregnant women) and people working abroad are particularly vulnerable 

groups.  

 

Age 
Age is the axis of inequality that affects the entire population. SSDs are expressed 

throughout the life cycle, generating different conditions of vulnerability to the CC. 

 

Health in Older People 

In the world, since 2018, people aged 65 and over have already outnumbered children 

under five years of age8. In Spain, for example, the projection of life expectancy at birth 

by 2050 is 87.2 years9 for both sexes10. It is projected that in three decades the world’s 

population over 60 will exceed 20 %, and people aged 80 and over will triple. In AL&C, 

people aged 60 and above total about 85 million (13 % of their population), and by 2050 

this group would reach 190 million people (25 %) (8). The group of people aged 80 and 

over, in the next 30 years, would increase from 2 % to 6 %11.  

 

Older adults are more vulnerable to heat waves. From the age of 55 the vulnerability is 

greater due to the characteristics of the aging process in its biological, social and cultural 

dimension. Physiological changes, typical of aging, can aggravate the impact of high 

temperatures as they hinder functional reserve and response to thermal stress. 

Functional dependency requires family and community capacities to respond to a range 

of health needs during an extreme temperature12 event. 

 

Health in Children 

Development during childhood determines health conditions and therefore conditions 

their learning and opportunities in life. At least 200 million children do not fully develop 

in world1. Nearly twice as many poor children are more likely to die before they reach 

5 years of age than children from rich families13.  

In climate change scenarios, younger generations will face the most climate adversities 

throughout their lives compared to previous generations. Thus, children born between 

2015-2020 in Europe and Central Asia will suffer almost 4 times the effects of extreme 

events than current ones. Extreme weather events will also cause serious mental health 

consequences for young people, such as post-traumatic stress disorder, depression or 

anxiety, among14 others. 

 

Territory 
Regions are more exposed than others to the direct effects of the CC. Socio-economic, 

geographical and climatic differences condition the adaptability of a given population. 
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Among the different types of classification of the territory, is the delimitation of rural or 

urban areas. 

 

In cities, climate peculiarities impact differently by configuring groups with unequal 

exposure to risk in extreme weather events15. Environmental conditions are given, on 

the one hand, by the traditional risks typical of inadequate environmental management, 

insufficient infrastructure coverage, which are associated with infectious and 

communicable diseases1 and, on the other hand, modern risks, which are associated with 

chronic and degenerative diseases.  

 

The populations of Latin American cities, for example, have a heterogeneous 

epidemiological profile, in which health problems related to poverty are recorded along 

with those that are the consequence of urban development, industrial activity and the 

massive use of vehicles and new technologies, such as CC16. Moreover, in Spain, it was 

observed that urban areas were more vulnerable to heat compared to rural areas; 

although the former adapted more to the heat than the non-urban populations. This was 

conditioned by being in more economically privileged areas and being in areas more 

accustomed to registering higher temperatures. In non-urban provinces, however, the 

best adaptation was linked to a higher number of housing rehabilitation licences and a 

greater number of health professionals17. 

 

Gender 
CC affects the interrelationship between gender, health and environment. Gender as an 

analytical perspective and political positioning allows us to highlight the relationships of 

structural and lived inequality, and to complicate the ways of understanding social life in 

a context of adaptation to CC18. 

 

However, as far as CC is concerned, the gender perspective has been gradually and 

progressively incorporated, and has been gaining strength from the beginning of the 

twenty-first century to the present. Until then, the visualisation of mitigation and 

adaptation policies with a gender perspective was virtually nil19.  

 

In fragile and conflict-affected countries, it is noted that the CC increases gender 

inequalities as it increases social, political and economic tensions. For example, ALyC 

has been the developing region most affected by the COVID-1919 pandemic, having a 

greater impact on women and girls by deepening the structural knots of gender 

inequality: socio-economic inequality and the persistence of poverty; the sexual division 

of labour and the unjust social organisation of care; the predominance of privilege culture 
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and patriarchal, discriminatory and violent cultural patterns; and the unequal 

concentration of power19. 

There are multiple problematic nuclei around addressing adaptation and mitigation 

strategies for the fight against CC with a gender perspective. Worse neonatal and 

maternal outcomes are due to the spread of vector-borne diseases favored in CC 

contexts (such as Zika, dengue, chikungunya). This also involves more time in caring for 

patients by women21. In many low- and middle-income regions, agriculture is the most 

important labour sector for women. During times of irregular drought and rainfall, 

women must work harder to earn income and resources for their families. Girls must 

drop out of school, increasing the inequality of education and training, which will then 

lead to fewer job opportunities and economic improvement. Faced with these structural 

knots of inequality, a key challenge is to ensure that response actions generate the 

necessary conditions for gender equality, and that women and dissidents are not 

excluded from the search for solutions19. 

 

People who work outdoors 
Unlike the general population, exposure to meteorological and climatic conditions of 

workers is not voluntary. The risk is higher among those who work outdoors such as 

agriculture, forestry, mining, construction, natural resource management, urban waste 

recyclers, delivery workers, public maintenance servers, or security personnel, and also 

have increased exposure to ultraviolet radiation that can increase the risk of eye damage, 

sunburn or skin cancer. Manual workers who perform physical efforts, often of a heavy 

nature, and who are exposed to extreme heat, increase their risk of suffering heat stress, 

even with the appearance of unknown pathologies. 

 

In Central American countries, for example, reports have been published showing an 

unusual occurrence of cases of nephropathy rapidly evolving to terminal stages in men 

engaged in agriculture22-25. The Pan American Health Organisation (PAHO) calls it 

Chronic Renal Disease of Non-Traditional Origin (ERCnT). Descriptive epidemiological 

studies showed an increased occurrence of kidney dysfunction in hotter areas on the 

Pacific coast and in physically hard-working people such as sugarcane, cotton, mining and 

agriculture in general24.25. The CC has been identified as an important factor in the 

increase of ERCnT26. 

 

Proposals to reduce inequalities due to 

climate change 

https://digitallibrary.un.org/record/3956348
https://womendeliver.org/investment/invest-women-tackle-climate-change-conserve-environment/
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Proposals before the CC must reverse the unequal distribution of power, wealth and 

cultural resources. Intervention strategies must be located and articulated transversally 

by the axes of social class, age, gender, ethnicities and territory. 

 

• Political, regulatory and economic actions must protect vulnerable groups before 

the CC from the exercise of their citizen rights and their active participation 

demanding from the State its responsibility in the implementation of adaptation 

plans with social and environmental justice.  

• Gender parity should be promoted and women’s participation and dissent in 

decision-making promoted at subnational, national, and international levels 

related to adaptation and mitigation strategies 19,21.  

• It is necessary to adapt the world of work, altering traditional forms of working 

time organisation, preserving and incorporating new labour rights to promote 

fair and dignified jobs. 

• Changes in health diagnosis and analysis are needed to identify needs and 

problems of vulnerable groups. Information systems and the construction of 

indicators should monitor the results of adaptation with a view to reducing SSDs. 

• Studies are required to identify which local factors influence the process of 

adaptation to the population, taking into account age, territory, and gender.  

• Access to the health care system should be guaranteed including traditional forms 

of health, particularly in rural areas. 

• Finally, health care systems and health teams should be prepared to address the 

impact of CC and collaborate in adapting the population from a DSS perspective. 
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When assessing the potential health risks and impacts linked to climate change, we face 

multiple challenges, mainly determined by the different approaches used in climate and 

health sciences1. This paper will define seven main challenges when developing these 

studies. 

 

 

I. The effect of scales on the design of epidemiological studies. The 

population of “Not Exposed” is difficult to define. This is because the nature of 

the exposure needs to be assessed using large geographic and temporal scales2-4. 

In addition, many of the potential health effects need long periods of time to 

develop and express themselves, increasing the costs associated with the5.6 study. 

 

II. Exposure assessment. The climate varies geographically and temporally in a 

natural way6-10. It is necessary to distinguish the variability of climate related to 

anthropogenic climate change, avoiding the uncertainty of projections based on 

simulated models, which do not differ between it and natural variability. This 

facilitates the precise description of the7-10 exposure. 

 

III. Ecological and atomistic fallacies. Ecological approaches that use aggregated 

data cannot infer their results on individuals. However, these results are very 
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useful for designing recommendations, interventions and policies11.12. On the 

other hand, approximations using individual data cannot be used to make such 

recommendations, but they will be very useful for the identification of vulnerable 

groups2,13,14. 

 

IV. Effect modifiers and confusing. Identifying these factors is relevant to making 

a correct impact assessment. However, the nature of climate change is complex 

and requires a cross-cutting approach with an integrated systems approach15,16. 

This is because the changes promoted by climate change cause a multitude of 

direct and indirect effects that, in addition, are related to each other2,6,17,18. 

 

V. Possible biases. The information provided so far means that, a priori, we 

identify selection biases (e.g. definition of population “Exposed” vs. “Not 

exposed”) and information biases (e.g. determination of climate variability due to 

climate change), the two biases that will predominate in this type of 

approximations. On the other hand, climate models are exposed to other types 

of bias, many of them undetermined, which could introduce errors in the19.20 

estimates. 

 

VI. Vulnerable groups. Populations and subpopulations have been identified 

that may be most exposed to the effects of climate change (e.g. area affected by 

drought or flooding; children, pregnant women and older adults, population with 

comorbidities that are aggravated by climate change, or workers who carry out 

their activities outdoors among others). It is necessary to determine the degree 

of vulnerability of each group according to systematised aspects (e.g. nature and 

extent of damage; extent of damage; sensitivity and resilience of the population, 

etc.) in order to prioritise populations and propose more effective solutions14. 

Integrating these vulnerable populations into quantitative approaches remains a 

challenge for environmental epidemiology2. The determination of these 

populations is highly necessary for the proper implementation of surveillance 

systems1.21.22. 

 

VII. Communication of results. Many times the results obtained do not follow a 

linearity2,16,23. This makes it difficult to describe the relationship between climate 

change and health effects. That is why communicating the results to the general 

population and political decision-makers remains one of the major challenges to 

address1,2,6,18,24-26. 
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1. Emergency and Disaster Prevention Plans 

Environmental disaster events resulting from climate change make it necessary to gather 

in specialised documents the knowledge and capabilities to effectively anticipate, respond 

and recover the impacts that are likely, imminently or immediately, to impact health27. 

To respond efficiently to a disaster or emergency, different preparedness actions must 

be planned that include aspects of governance, training and resources needed to 

minimise impacts21,22,27,28.  

 

 

 

Emergency situations are not the only events that can have negative effects on the health 

of the population. Most of the population’s disease burden originates in sectors other 

than those of the health sector. That is why it should be prioritised: Implementation of 
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integrated plans linked to environmental events, strongly linked to a robust surveillance 

strategy21.29; and II) the implementation of the Health Impact Assessment, which 

integrates the health factor in the elaboration of plans, projects and programs14. 

 

2. Integrated plans 

Early warning systems are designed to minimise health effects29-31. Some environmental 

events often trigger different phenomena related to possible health impacts (e.g., 

increased Saharan dust in the sky, increases heat and lowers air quality, affecting health 

by heat exposure and particle inhalation)30.31. Traditionally, specific plans have been 

proposed to control or minimise the effects of such phenomena (e.g., temperature plans 

in response to high temperatures). These plans have been effective in reducing 

mortality29. However, they do not address other phenomena that develop synergistically 

due to the occurrence of the environmental event (e.g., frequently associated risks such 

as decline in simultaneous air quality or if such an increase is linked to the presence of 

Saharan dust in the environment)2.32. Different steps 21,27-29 have been proposed for the 

proper development of integrated plans that address these synergies: 1) Early warning 

system detecting the event with potential health effect: (2) Quantification and impact 

assessment, considering the effects on vulnerable populations; 3) Activation of the 

different plans or protocols related to the health impacts, as well as the measures 

associated with them; 3) Iterative evaluation process that compares the results obtained 

with those expected and allows the continuous improvement of the integrated plan. 

 

Due to the plurality of the effects of climate change and their link with multiple health 

effects33 the development of these comprehensive plans supported by a robust 

surveillance strategy would reduce the disease burden linked to environmental 

determinants in health29. 
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In media, political and academic conversations on climate change and health, the focus is 

often — justifiably — on the multiple impacts of this phenomenon on human health. 

However, growing attention to the issue has begun to focus on health as a sector, 

recognising that it is significantly vulnerable to extreme and long-term weather events, 

and at the same time is part of the problem as it contributes at least 4.4 % of global net 

greenhouse gas emissions (if it were a country, it would be the fifth largest emitter in 

the world). This duality implies the urgency of adopting adaptation and mitigation 

measures specifically for the health sector, both internally in health facilities and systems, 

and at the level of public health policy. 

 

This is in the context of a public health crisis, taken to the extreme in the context of the 

COVID-19 pandemic, which accounted for the huge shortcomings of health systems in 

addressing global risks. The pressing need to ensure universal health coverage, so that 

all people have access to affordable and quality health services, means that the health 

sector must continue to expand, especially in developing countries. However, carrying 

out such growth with the same model carries an unacceptable risk: in the absence of 

climate action within and outside the health sector, emissions from the health sector 

could more than triple by 20502. Hence the urgency of transforming the global health 

care model, with a view to a sector that is simultaneously climate resilient, 

environmentally sustainable and capable of responding to the pandemics of the future. 

The transition to climate-smart health care does not occur in a vacuum. There are huge 

disparities in the levels of vulnerability and in the volumes of emissions presented by 

health systems in different countries. Therefore, the transformation of the sector must 

take place within a climate justice framework, which translates into differentiated 

decarbonisation trajectories (significantly more pronounced for the health systems of 

developed countries) and in the call for international solidarity to strengthen the 
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resilience of health systems in the countries of the Global South and ensure equity in 

health care. 

 

2021 was a key year to steer these efforts as for the first time in the history of the 

Conferences of the Parties (COPs) to the United Nations Framework Convention on 

Climate Change (UNFCCC), the incumbent Presidency, held by the United Kingdom, 

recognised health as a thematic priority. As a result, the British government, the World 

Health Organisation (WHO) and the international NGO Health Care Without Harm 

launched the COP26 Health Programme3 through which, so far as this text was drafted, 

59 countries have committed to developing climate-resilient and low-emission health 

systems (including several Ibero-Americans). To accompany the implementation of the 

commitments derived from this initiative, the Alliance for Transformative Action in 

Climate and Health4 was created in June 2022. 

          

In terms of resilience, it should be noted that adaptation is a very specific process to the 

local context, which determines the vulnerability of a specific health establishment or 

system: the type of impacts to which it is exposed, the degree of sensitivity to such 

impacts and its adaptive capacity. Therefore, the first step is to carry out an assessment 

of this vulnerability. Who has developed multiple resources to guide countries in 

conducting these assessments5 and in developing National Health Adaptation Plans6 

(HNAPs), as well as checklists7 and other resources8 for individual health facilities. 

In the same way, to inform the adoption of mitigation measures, it is necessary to 

understand the emission profile -dimension and composition- of the establishment or 

health system concerned. Organisations such as Health Care Without Harm have 

developed methodologies for establishing baseline emissions in national and subnational 

health systems, including supply chains (estimated to account for more than 80 % of the 

health sector’s climate footprint9). Specific tools have also been developed to calculate 

the climate footprint of health facilities10 and guidance to translate the results into ad hoc 

mitigation plans. Consistent with the promise of the hypocratic oath to “do no harm 

first,” the health sector must align with the Paris Agreement by committing to a net zero 

emissions trajectory by 2050. A growing number of health facilities and systems around 

the world are joining this global goal by, among other things, joining the United Nations 

“Race to Zero” campaign11. 

 

The road is mapped out. In light of the devastation caused by the COVID-19 pandemic, 

there is no doubt about the urgency to act now to limit origin and respond to the already 

inevitable impacts of climate change, which constitutes the greatest threat to global 

public health of the 21st century. For Ibero-America, this sense of urgency translates 

into a political call to prioritise the transition to climate-smart health care, which 

strengthens pandemic preparedness and guarantees health equity. Understanding the 
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climate crisis as a health crisis is not only an imperative for the healing mission of the 

sector, but also represents an opportunity to move towards the one health model 

(human, animal and ecosystem), with the health systems and all the people who work in 

them leading by example. 
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Introduction 

Over the years, climate scientists have warned that without transformative action our 

planet’s temperature will exceed safe levels, and impacts on human health and the 

ecosystem will worsen, affecting the most vulnerable disproportionately. Health experts 

around the world continuously affirm that a stable climate is the most fundamental 

determinant of human health. As a multidimensional planetary threat, the health 

implications of climate change require multilateral and multisectoral solutions, 

implemented at the local, national, regional and international levels. 

However, action on key health and climate change priorities continues to be postponed 

at global climate summits, with Ibero-American countries, along with most other 

countries in the world, sparing “insufficient” and “highly insufficient” efforts to mitigate 

greenhouse emissions and adapt to changing risks4,5. As a result, at the national and 

subnational levels, populations are exposed to the increasingly severe impacts of a 

changing climate and continue to lack access to high-quality, prevention-oriented health 

care, exacerbating existing social and health inequities. These same populations lose 

substantial health co-benefits resulting from well-designed climate policies, such as 

cleaner air, healthier diets, and daily physical activity in more walkable and habitable 

cities, while nations lose health cost savings from these benefits. If climate policies in the 

areas of energy, agriculture, transport and finance are crafted with health and equity in 

mind, they will be more ambitious to address climate change and generate greater health 

benefits. 

Health professionals are among the most trusted professionals in most societies. They 

have the capacity to reformulate public and political debates on climate change around 

shared human value: people’s health. Health and public health professionals are 

scientifically trained and able to raise evidence about climate change and its health 

impacts, conveying the message with examples of impacts on real people, in the 
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communities they serve. There is an urgent need and extraordinary opportunity for 

health professionals to use their expertise and trusted voice in support of local, national, 

regional and global efforts to improve climate action and protect people from the threat 

of climate change. They are well positioned and increasingly empowered to promote, 

inform and help design climate policies that improve health outcomes and human well-

being, while reducing emissions and vulnerabilities, and adapting ecosystems and 

populations to a warming planet. In fact, many health professionals believe that they and 

their peers have an ethical responsibility to do so7.8. 

 

The voice of health in climate governance 

The Paris Agreement, an international climate agreement backed by the 196 countries 

that are party to the United Nations Framework Convention on Climate Change, 

establishes the “right to health” as a fundamental reason to take action to address 

climate change and requires an economic and social transformation, based on the best 

science to deliver the necessary response. 

 

Climate change governance structure and processes provide multiple points of 

interaction for health. At local or subnational level, urban and provincial policies can 

offer transport systems that support increased physical activity through walking, cycling 

and accessible public transport, and reducing urban air pollution; access to clean and 

renewable energy as well as more energy-efficient housing and buildings; healthier and 

richer diets in sustainable local farm plants; urban and regional planning and design that 

support all these areas. Cities and provinces can implement adaptation plans that prepare 

communities to respond to climate impacts, substantially reducing diseases and deaths 

from heat waves, storms, wildfires and air pollution. Policies at the national level also 

shape food systems, transport systems and energy systems to mitigate climate change 

and improve people’s health. 

 

At the international level, all countries that are parties to the Paris Agreement (almost 

all countries in the world) must submit a “Nationally Determined Contribution” (NDC): 

its own national commitment to climate action, committing to its share of climate action 

to achieve the goal of the Paris Agreement. Integrating health into the NDC and setting 

high greenhouse gas emission reduction targets help set the national direction for climate 

policymaking and drive international ambition for climate action5. Several Ibero-

American countries, such as Colombia, Panama and Argentina, are leaders in integrating 

health into their NDCs. Some have even set emission reduction commitments almost 

aligned with protecting people’s health, such as Costa Rica10. Still, it takes hard work for 

 
5 Please note that Spain and Portugal are part of the joint NDC presented by the European Union. 
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more countries in the region to commit to specific health actions in their NDCs and 

adaptation plans, and each country must make stronger emission reduction 

commitments, to stay in line with scientific recommendations to protect people’s health. 

And, of course, countries have to take the necessary steps to implement those 

commitments. 

 

Health in climate advocacy 

What is the role of the medical, public health and environmental health community in 

the formulation of climate policies?  

Generally speaking, the health community has two vital roles to play. First: despite the 

unfolding climate crisis and the need for significant transformations in all sectors11, 

progress remains gradual. Most governments have not prioritised climate action and 

sometimes the policies that have been adopted have faced public opposition. To achieve 

the commitments and policies that are urgently needed, and to ensure their successful 

implementation, public demand for such changes must grow, as must the response of 

decision-makers. The trusted and influential voices of health professionals and health 

organisations representing them can play a key role in strengthening public support and 

encouraging governments to take ambitious climate action. 

 

Secondly: while many climate solutions provide countless health benefits, not all of them 

do. For climate policies to provide maximum health protection and maximum health co-

benefits, health leaders and experts must inform and influence them. Recognising the 

urgency of the need to address climate change to protect people’s health, the global 

health community has increasingly united around calls to action. 

 

In 2020, 300 health organisations called for a Healthy Recovery12, calling on governments 

to invest funds to recover the covid economy in ways that promote the sustainability of 

industries, jobs, production and food supply rather than responding to the COVID-19 

health crisis by supporting carbon-intensive industries, thus worsening the climate health 

crisis. Unfortunately, aligning the response to climate change with pandemic recovery to 

bring better public health to future generations is a missed opportunity today. In 

response, the health consensus on the need for climate action has only grown, and in 

2021 the health community delivered the Healthy Climate Prescription13, signed by more 

than 600 organisations around the world representing 46 million health professionals in 

all health professions. The Charter — Prescription calls for a rapid and fair elimination 

of fossil fuels as a public health imperative, along with climate finance to support low-

income countries in their climate transition and investment in resilient, low-carbon 

health systems. Many Ibero-American organisations are among the signatories. The Call 
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to Climate Education for Health14, a call to incorporate climate change into the 

curriculum of all health professions, further highlights the ethical and professional 

responsibility health professionals recognise to develop understanding and capabilities 

about climate change and current and future environmental health threats and thus fulfill 

their duty to the patients and communities they serve. These international positions of 

the health community are based on the work of pioneering health professionals who, 

for years, have worked to raise awareness of the threat of climate change. The letters, 

in turn, have inspired more health organisations to publicly address climate change as a 

health crisis.  

 

This job is not always easy. Health professionals who individually advocate for the subject 

may feel that they are putting their profession or themselves at risk and, in fact, in some 

cases it is. Currently, it is not as safe for a health professional to talk about climate 

change in Latin America as it is in Europe or North America. By taking organizational 

positions on the subject, health professional societies and organisations not only bring 

their institutional influence to public discussions and decision-making, but also make it 

safer for health professionals to speak up individually. In turn, health professionals who 

talk about climate change, in decision-making processes and in the media, can be 

powerful voices reporting on the real impacts they are seeing in their communities from 

both climate change and climate change drivers. This positioning adds to the creation of 

momentum for a more prominent presence of the voice of health in the climate agenda 

worldwide, in the countries of Ibero-America and at the local level. The Ibero-American 

Society of Environmental Health joins the global health community in expressing its deep 

concern and commitment and is prepared to contribute to creating a greener, fairer and 

healthier world through climate education, advocacy and governance. 
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