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Green pa·per
/ɡrēn/ ˈpāpər/

1. An environmental health policy 
paper.

2. A first-draft document on a 
specific policy area circulated 
among interested parties who 
are invited to join in a process 
of consultation and debate. The 
objective of a green paper is to 
arrive at a general consensus 
before drafting the official policy 
document, the white paper. 
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APPENDICES

Appendix A
Tabulated national health care emissions for the 43 WIOD countries available at: 
www.noharm.org/ClimateFootprintReport 

Appendix B
Detailed methodology available at www.noharm.org/ClimateFootprintReport

Appendix C
Country snapshots available at www.noharm.org/ClimateFootprintReport
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• Establishes the first-ever global estimate of health care’s climate footprint. 

• Is based on full global coverage of spending data, together with detailed information from 43 countries. 

• Identifies key sources of health care emissions while allowing for a comparison between nations and among 

many regions of the world. 

• Makes a set of recommendations to align global health goals with global climate goals. 

   KEY FINDINGS
 

Health care’s global climate footprint
• The health sector, whose mission is protecting and promoting health, makes a major contribution to the 

climate crisis — the greatest health threat of the 21st century — and therefore has an important role to play 
in resolving it. 

• Health care’s climate footprint is equivalent to 4.4% of global net emissions (2 gigatons of carbon dioxide 
equivalent). 

• The global health care climate footprint is equivalent to the annual greenhouse gas emissions from 514 
coal-fired power plants. 

• If the health sector were a country, it would be the fifth-largest emitter on the planet. 

Top health care emitters
• The top three emitters, the United States, China, and collectively the countries of the European Union, 

comprise more than half the world’s total health care climate footprint (56%). 
• The top ten health care emitters make up 75% of the global health care climate footprint.
• The United States health sector, the world’s number one emitter in both absolute and per capita terms, 

produces 57 times more emissions per person than does India. 
• While India has the seventh-largest absolute health sector climate footprint, it has the lowest health-related 

emissions per capita of all 43 nations considered in detail in this study. 
• China’s health sector produces six times more greenhouse gases per person than India’s does. But China’s 

health system also emits one-seventh the greenhouse gases per capita as that off the United States, one-
third that of Korea and just under one-half per capita that of the European Union.

 

EXECUTIVE SUMMARY

THIS PAPER

“Health care’s climate footprint is 
equivalent to 4.4%  of global net emissions”
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Sources of health care’s climate footprint
• While vastly differing in scale, each nation’s health sector directly and indirectly releases greenhouse gases 

while delivering care and procuring products, services and technologies from a carbon-intensive supply chain. 
• Health care contributes to greenhouse gas emissions through energy consumption, transport, and product 

manufacture, use, and disposal. 
• Emissions emanating directly from health care facilities and health care owned vehicles (Scope 1) make up 17% 

of the sector’s worldwide footprint. 
• Indirect emissions from purchased energy sources such as electricity, steam, cooling, and heating (Scope 2) 

comprise another 12%.
• The lion’s share of emissions — 71% are primarily derived from the health care supply chain (Scope 3) through 

the production, transport, and disposal of goods and services, such as pharmaceuticals and other chemicals, 
food and agricultural products, medical devices, hospital equipment, and instruments.

• Three-quarters of all health care emissions, including from its supply chain, are generated domestically. This 
means roughly one-quarter of all health care emissions are generated outside of the country where the health 
care product is ultimately consumed.

• Fossil fuel consumption is at the heart of health care’s emissions. Energy — primarily the combustion of fossil 
fuels — makes up well over half of health care’s climate footprint when measured across all three scopes. 

Health care’s footprint is linked to health spending
• There is a strong but not absolute correlation between a country’s health sector climate footprint and a 

country’s health spending. Generally, the higher the spending, measured as percentage of a country’s GDP, 
the higher the per capita health care emissions are in that country.

• Other factors are also critically important, particularly the energy intensity of a country’s economy and the 
emissions intensity of its energy system. 

• If health sector growth and investment is coupled with a new trajectory to zero emissions, health care’s 
climate footprint can decrease significantly even as health spending grows. Such a scenario can link health 
sector development goals such as universal health coverage with global climate targets.

  NEXT STEPS
 

The health sector must take responsibility for its climate footprint
• Health care must respond to the growing climate emergency not only by treating those made ill, injured, 

or dying from the climate crisis and its causes, but also by practicing primary prevention and radically 
reducing its own emissions. 

• Health care climate action that aligns with the ambition of the Paris Agreement will require health sector 
facilities, systems, and ministries to work with manufacturers and suppliers of health care goods and 
services to achieve net zero emissions by 2050 or before. 

• The sector must undertake this effort while simultaneously meeting global health goals such as universal 
health coverage and working to achieve the Sustainable Development Goals. 

• Several health systems in multiple countries are already leading the way toward decarbonization, serving 
as models for the sector.
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SIX ACTIONS FOR CLIMATE-SMART HEALTH CARE

EXECUTIVE SUMMARY

Action 1
Reduce health care’s climate footprint now. Actors at all levels in the health sector 
can build on the ongoing work of thousands of hospitals and health systems already 
addressing their climate footprint to forge parallel and related paths toward net zero 
emissions. Key steps can be based on the Greenhouse Gas Protocol and should include: 

Action 2
Support a societal transition to clean, renewable energy. The health sector in 
every country should advocate for a rapid phase-out of fossil fuels and a transition to clean, 
renewable energy so as to help move health care energy consumption to net zero emissions 
while also protecting public health from both local pollution and global climate impacts. 

Scope 1: Take immediate 
action to reduce health care 
facility emissions. 

Scope 2: Invest in 
and advocate for the 
decarbonization of local and 
national energy systems and 
the implementation of clean, 
renewable energy.

Scope 3: Set and implement 
criteria for low-carbon or zero-
emissions procurement so as 
to begin to decarbonize the 
supply chain. 

Action 3

Chart the course for zero emissions health care by 2050. A coherent global 
road map is necessary to identify key pathways forward, while establishing timelines and 
frameworks for action. The road map should be based on principles of global equity for 
climate and health, a unified, climate-smart approach to mitigation and resilience, and an 
approach that fosters action at all levels.

Action 4

Make development assistance for health climate-smart. Bilateral aid agencies, 
multilateral development banks, other health funding agencies, and philanthropies should 
integrate climate-smart principles and strategies into their health aid, lending, and policy 
guidance for developing countries. Those funding climate mitigation and adaptation should 
integrate health into their programs. This should be undertaken in alignment with the 
outcomes of the UN Secretary General’s 2019 Climate Action Summit. 

Action 6

Deepen research on health care and climate change. Further research is necessary 
to better understand trends in the interplay of health care and climate change, including 
an analysis of the future trajectory of health care emissions, in-depth analysis of the supply 
chain and its climate impact, national and sub-national level health care climate footprinting, 
economic and health analysis of the costs and benefits of transitioning to climate-smart 
healthcare, and more. 

Action 5

Establish and implement government action plans for climate-smart health care. 
National and sub-national governments should build on existing initiatives to establish action 
plans to decarbonize their health systems, foster resilience, and improve health outcomes. 
Implementation should contribute to government climate policy and nationally determined 
contributions to the Paris Agreement. The countries most responsible for the problem should 
lead the way.
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CONCLUSION

• Health, as with every sector of society, has the responsibility to align its actions and development trajectory 
with the Paris Agreement in order to stave off the worst impacts of climate change. 

• Given its mission to protect and promote health, the sector also has a responsibility to implement the 
Hippocratic Oath to “first, do no harm” as it relates to its own climate footprint, while influencing other 
sectors to do the same. 

• Health investment and policy must be retooled to support decarbonization. If the health sector — individual 
health facilities, health systems, ministries of health, international and bilateral development agencies, and 
private health care organizations — all take action toward this goal, it can be achieved. 

• If health care development, growth, and investment can align with global climate goals, the 10% of 
the world economy that health care represents, together with its political influence at every level of 
government, can help provide leadership for a low-carbon, climate-smart, more equitable, and  
healthier future. 
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“Health sector facilities are the operational 
heart of service delivery, protecting 

health, treating patients, and saving lives. 
Yet health sector facilities are also a 

source of carbon emissions, contributing 
to climate change. The world’s health 
sector facilities churn out CO

2
 through 

the use of significant resources and 
energy-hungry equipment. This is perhaps 

ironic — as medical professionals our 
commitment is to ‘first, do no harm.’ Places 
of healing should be leading the way, not 

contributing to the burden of disease.”

- Tedros Adhanom Ghebreyesus, 
Director General, World Health Organization

In October 2018, the Intergovernmental Panel on 
Climate Change (IPCC) issued an alarming report 
which found that staving off the worst impacts of 
climate change by limiting global warming to 1.5°C, the 
ambition of the Paris Agreement, would “require rapid, 
far-reaching and unprecedented changes in all aspects 
of society.”  

Such thorough going change, according to the IPCC, 
would need to include transitions in land, energy, 
industry, buildings, transport, and cities, that reduced 
global net human-caused emissions of carbon dioxide 
(CO2) “by about 45%  from 2010 levels by 2030, 
reaching ‘net zero’ around 2050”.1

This stark and urgent message from the world’s 
leading climate scientists, together with a relentless, 
ongoing assault of extreme weather and other climate 
impacts around the world today, presents a clarion 
call for a rapid transformation of the global economy 
to a low-carbon, and ultimately zero-emissions future. 
It has spurred a growing number of institutions and 
jurisdictions to declare a “climate emergency.” For 
instance, at the time of publication, nearly 900 local 
governments in 18 countries had declared climate 
emergency and committed to action to rapidly reduce 
emissions.2

This paper focuses on how the health sector, which 
sits on the front lines as a first responder to climate 
change, also makes a heretofore little recognized but 
significant contribution to the problem. The paper 
argues that health care must respond to the climate 
emergency not only by treating those made ill, injured, 
and dying from the climate crisis and its causes, but 
also by practicing primary prevention by radically 
reducing its own emissions. 

Despite its clear identity as a cohesive sector 
of society with a robust private dimension and 
governance bodies at local, national and global levels 
— a sector that collectively spend $7.2 trillion annually 
or 10% of world GDP3 — health care’s emissions 
footprint has been largely ignored by those addressing 
climate change over the past quarter century. The 
health sector itself has paid scant attention until 
recently. 

This paper takes the most comprehensivea look at 
health care’s climate emissions to date in order to 
build an understanding of where the problem comes 
from so that this challenge can be tackled not only 
without compromising the quality of care, but by 
potentially improving it. The paper identifies a path 
forward that can empower health systems, ministries, 
multilateral and bilateral health lenders and donors, 
together with suppliers and manufacturers of health 
goods and services, to begin to take cost-effective, 
urgent action to move toward net zero emissions in 
order to protect public health from climate disruption. 

INTRODUCTION

a. Global spending data together with detailed information on 43 countries provides global coverage that allows for a comparison among nations and many regions of the world.
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Climate change is a health issue

Climate change is damaging human health today and 
will have a greater impact in the future. The Lancet  
has called it the “biggest global health threat of the  
21st century.”4

Direct climate impacts, such as the spread of vector-
borne disease, increased heat, drought, severe 
storms, and flooding as well as the mass migration 
of climate refugees, have health consequences that 
will disproportionately affect the most vulnerable and 
marginalized populations and increase in intensity over 
time (Figure 1). 

All countries will experience significant and growing 
health impacts from climate change. Low- and middle-
income countries will see the worst effects as they are 
most vulnerable to climate shifts and least able to adapt 
given weak health systems and poor infrastructure. 
Climate change could drag more than 100 million 
people back into extreme poverty by 2030 with much 
of this reversal attributable to negative impacts on 
health.5

The “lack of progress to date in reducing emissions and 
building adaptive capacity threatens” not only “human 
lives and the viability of the national health systems 
they depend on,” according to the Lancet Countdown 
on Health and Climate, but also has “the potential to 

disrupt core public health infrastructure and overwhelm 
health services.”6

Hospitals, health centers, and public health workers are 
first responders to the health effects of climate change. 
Hospitals and health systems will inevitably bear high 
costs resulting from the growing number of extreme 
climate events and must become resilient to climate’s 
impacts. Some of the poorest health systems in the 
world are often some of the most vulnerable both in 
harm’s way and without tools and resources to protect 
themselves. 
 
At the same time, the main driver of climate change 
— fossil fuel combustion — is causing major health 
problems now, contributing to air pollution that 
prematurely kills more than seven million people a year,  
roughly twice as many people as HIV AIDS, Malaria, 
and TB combined.7 Air pollution also makes a major 
contribution to long-term chronic diseases that require 
treatment and hospitalization, which in turn contributes 
to increased health sector spending and emissions. This 
is linked with inequity as more than 80% of premature 
deaths attributed to non-communicable diseases occur 
in low- and middle-income countries. The worst effects 
and causes of climate change can be prevented, and 
such prevention presents a significant opportunity to 
simultaneously improve health outcomes and increase 
health equity.8

Figure 1: Impact of climate change on human health (Source: U.S. Centers for Disease Control and Prevention) 

Injuries, fatalities, mental 
health impacts

Heat-related illness and 
death, cardiovascular 
failure

Forced migration, 
civil conflict, 
mental health impacts

Malnutrition, 
diarrheal disease

Asthma, cardiovascular disease

Malaria, dengue, exephalitis, 
hantavirus, Rift Valley Fever, lyme 
disease, chikungunya, 
West Nile virus

Respiratory allergies, asthma

Cholera, cryptosporidiosis, 
campylobacter, leptospirosis, 
harmful algal blooms
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Health care’s climate impact

While vastly differing in scale, each nation’s health 
sector directly and indirectly releases greenhouse 
gases (GHG) while delivering care and procuring 
products, services, and technologies from a carbon-
intensive supply chain. Health care contributes to 
carbon emissions through energy consumption, 
transport, and product manufacture, use, and disposal. 

Indeed, the health sector, which comprises 10% of 
world GDP and is dedicated to preventing, treating, and 
healing disease, cuts across many of the categories 
often associated with climate footprint measurement. 
Yet until recently it has not been measured as a 
coherent segment of the world’s climate footprint. 

In recent years, comprehensive health care climate 
footprint measurements were undertaken in a few 
countries. Two studies in the United States found the 
country’s health care emissions to alternately have 
reached 8%9 and 9.8% of the national total respectively, 
with the latter estimate comprising 655 million metric 
tons of carbon dioxide equivalent (CO2e).10  In the 
United Kingdom, the National Health Service (NHS) 
and Public Health England estimated the health and 
social care climate footprint in England in 2017 to be 
27.1 Mt CO2e, representing around 6.3% of the country’s 
climate footprint.11 Similar studies had comparable 
findings in Australia (7%)12 and Canada (5%).13

Until recently, no one had undertaken a comprehensive 
global study of health care’s emissions. In 2017, the 
World Bank, in collaboration with Health Care Without 
Harm, published an estimated calculation which found 
that the health care sector generated 2.6 billion out of 
the 52 billion metric tons of CO2e globally emitted in 
2011 — or 5% of global emissions.14

In 2018, the Kigali Cooling Efficiency Program (K-CEP) 
published a study on global emissions from cooling 
in health care. It found that globally, roughly 365 Mt 
CO2e (+/- 90 Mt) annually comes from energy used 
to provide hospital cooling. This is equivalent to the 
emissions from over 75 million cars on the road or 110 
coal power plants for an entire year. The study did not 
take into account harmful F-gases (HFCs, HCFCs) used 
in cooling, which would make the number even higher. 

The study found that reducing the energy used for 
hospital cooling and refrigeration by 30% could abate 
~110 Mt CO2e per year currently, equivalent to installing 
27,400 wind turbines.15

In 2019, an in-depth study by Pichler et. al. published 
in Environmental Research Letters examined 
all Organization for Economic Cooperation and 
Development (OECD) countries (minus Chile), plus India 
and China. It found that the health care sectors of the 
36 countries sampled combined were responsible for 
1.6 GtCO2e emissions or 4.4% of the total emissions 
from these nations in 2014. Their study provides the first 
comparable estimates of CO2 emissions of health care 
across a large group of nations that comprise 54% of 
the world’s population and 78% of world GDP.16 

This paper’s contribution 
 
Until recently, both the health sector and the 
climate community have had limited awareness 
of the significant contribution the sector makes to 
greenhouse gas emissions, and with it the need to 
take thoroughgoing action to align health care with the 
ambition of the Paris Agreement. This report, together 
with other emerging research, provides baseline 
information that can inform a pathway to health care 
decarbonization via sector-wide action. The areas of the 
report’s groundbreaking findings include the following:  
 
Global estimate: This report establishes the first-
ever detailed estimate of health care’s global climate 
footprint. It makes several contributions to the world’s 
understanding of the extent of health sector emissions 
and their sources. In doing so it builds on the growing 
base of knowledge of health care’s climate footprint. 

This paper also goes further than previous work in 
terms of number of countries covered in detail and 
number of greenhouse gases considered. The World 
Input-Output Database (WIOD) database was employed 
and covers all remaining countries in the world, albeit 
with much less detail. This has allowed us to produce a 
global estimate with reasonable confidence (Section 2 - 
Study methodology). 

INTRODUCTION
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The study breaks down the estimate in several ways, 
including looking at both absolute and per capita health 
sector emissions by country and region, as well as 
correlations between health care spending and sector 
emissions by country. 

Regional estimates: The study has developed an 
approach that allows us to reasonably disaggregate 
health care’s climate footprint for world regions 
where sufficient data exists. Thus, it provides regional 
estimates for East Asia and the Pacific (and within 
that, ASEAN countries), Europe and Central Asia (and 
within that, the European Union), Latin America and the 
Caribbean, and South Asia. 

A particular focus in this paper is given to the European 
Union as a political union that is forging a collective 
political response to the climate crisis. It has set block-
wide goals which drive action on a national level, and 
therefore this study considers the EU as an entity when 
making comparisons with major emitters such as the 
United States, China, and other nations. (Specific data 
for all 28 EU countries is available in Appendix A) 

Given lower data quality for the countries of Africa and 
the Middle East collected by our chosen database, 
we elected not to report regional results for these 
important parts of the world; subsequent updates to this 
methodology and footprint will seek to address this gap. 

Alignment with the Greenhouse Gas Protocol: The 
report breaks down global emissions according to 
the framework established by the Greenhouse Gas 
Protocol, the world’s most widely used greenhouse 
gas accounting standards. It aligns World Health 
Organization (WHO) health sector definitions with an 
emissions analysis organized by the categories of 
Scope 1 (direct emissions from health care facilities), 
Scope 2 (indirect emissions from purchased energy), 
and Scope 3 (all indirect emissions, not included in 
scope 2, that occur in the value chain, including both 
upstream and downstream emissions). 

This aligns the health care sector estimate with the 
same framework being used by many other sectors, 
sub-national and national governments, and health care 
systems and facilities. It is important to note that the 
proportions attributed to the three scopes in the global 

and country estimates will differ from, for instance, 
a hospital’s estimate of its scopes, in that this study 
covers the entire health sector and therefore includes, 
for instance, health care insurance providers or retail 
outlets for medical devices. (See Appendix B for further 
details.) 

Country estimates broken down by scope: The study 
provides five sample country estimates based on GHG 
Protocol scopes. Similar analyses for all 43 countries are 
available online in supplemental material. It is important 
to note that the health care climate footprint estimates 
in this report may differ from the handful of national 
studies that have been carried out. National studies 
have access to more precise and granular data at a 
country level, which can facilitate a more specific level 
of reporting, while this study is using a global database 
to produce a global estimate, as well as a series of 
national estimates based on that data. 

Analysis by economic sector: The study has traced 
health care’s climate footprint back to the original 
emissions sectors covered in the WIOD database. This 
has allowed for a wide-angle snapshot of most sources 
of the health care sector’s emissions, including energy, 
transportation, agriculture, pharmaceutical production, 
and more. 

Anesthetic gases and metered-dose inhalers: While 
limited by the use of data from only 31 countries, the 
study generates a conservative estimate of the climate 
impact of anesthetic gases — highly potent greenhouse 
gases — and metered-dose inhalers, which use them. 
Due to different data sources, these estimates are not 
included in the overall global estimate of health care’s 
footprint, but are in addition to it.

Research agenda: The study identifies a number of 
areas where further research and methodological 
development can help support the sector in its efforts to 
understand and address its climate footprint.

Policy recommendations: Based on the findings, the 
study sets forth a group of recommendations based 
on our growing knowledge of the important role that 
health care plays in relation to climate change, along 
with the imperative of the sector to align with the Paris 
Agreement and meet its sustainable development 
goals. 
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The purpose of this study was to calculate the climate 
footprint of the global health care sector. A climate 
footprint covers emissions of carbon dioxide, methane 
and nitrous oxide gases associated with the activities 
of a sector or organization, and provides a more 
comprehensive measure of its contribution to climate 
change than a carbon footprint alone.

The method for calculating the climate impact of a 
studied system generally consists of multiplying the 
units of output of the system (i.e. quantity of activity 
it undertakes) by the amount of carbon associated 
with that unit of output (i.e. carbon intensity). This can 
be done at multiple scales ranging discrete product 
supply chains, whole organizations, sectors of the 
economy, or even geographic regions or nations. 

Almost all activities in the global economy have 
some level of emissions associated with them. 
Economic systems such as health care are also highly 
interconnected with supporting sectors and through 
regional and multi-national supply chains. This means 
the real complication that comes with calculating a 
climate footprint, is that of sourcing data (activity and 
carbon intensity), tracking impacts through the value 
chain, and using appropriate accounting methods 
to accurately attribute impacts across connected 
systems.

Multi-Region Input-Output (MRIO) modelling offers a 
powerful methodology for doing this. It is a particularly 
useful tool since it avoids truncation errors that can 
occur due to insufficient data or as a consequence of 
the complexity and connectedness of supply chains. 

MRIO harnesses economy Input-Output (IO) tables, 
which detail the trade flows and transactional 
quantities between sectors in an economy. Through 
combining national IO tables, a model for global trade 
split by sector and nation is constructed to create a 
MRIO table, capturing economic flows across borders 
and sectors. Such tables, paired with carbon emissions 
data, can then be used in environmentally extended 
MRIO (EE-MRIO) analyses to evaluate the links 
between economic activity and resource use, including 
greenhouse gas emissions.17 With refinements to 
approach, EE-MRIO tables can be used to estimate the 

climate emissions of national, regional, and sectoral 
level activities of the economy. 

A full description of methodology taken in this study 
including the MRIO approach, applied data and 
reporting structures can be found in Appendix B.

Definition of the health sector

To define study boundaries and create definition 
for what should be included in the assessment of 
the global health care sector carbon emissions, it 
was important to apply a definition for the sector. 
The World Health Organization’s definition of the 
health sector  was applied because it is commonly 
recognized and is aligned with useful published and 
available data. It defines the health sector as: “all 
organizations, institutions, and resources that are 
devoted to producing health actions. A health action 
is defined as any effort, whether personal health care, 
public health service or inter-sectoral initiative, whose 
primary purpose is to improve health.”

Using the WHO definition as a foundation, the study 
combined this with the OECD health statistics reported 
in the System of Health Accounts (SHA) 2011 (co-
published by the OECD, Eurostat, and WHO), and its 
allocation of health care activities across the global 
economy and the reported expenditures in those 
activities within the MRIO. This created a method for 
determining the scale of activities across the global 
health care sector and for producing climate footprint 
assessment outputs aligned with health care sector 
definitions. 

STUDY METHODOLOGY
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Databases, applied information, and method 
architecture

In developing the study method, a range of choices 
and database decisions were required. These 
are examined below covering the choice of MRIO 
database, environmental extensions, and national 
account expenditure data on health care. Taken 
together the methodology applied is summarized in 
Figure 2. 

MRIO choice

This study was conducted using the World Input-
Output Database (WIOD), a global MRIO model funded 
by the European Commission19. WIOD provides a full 
model of global trade, using a consistent 56-sector 
definition to describe the economies of 43 nations 
in detail, with an aggregated rest-of-world (ROW) 
category ensuring full global coverage. It is a highly 
regarded model, which has been widely used and 
validated in literature. WIOD was chosen over other 
database options due to its robust methodology, as 
well as its sectoral and geographical resolution. 
 

Environmental extensions 

The WIOD dataset provides a detailed environmental 
extension (EE) covering carbon dioxide emissions 
for all nations and sectors20. Unfortunately, other 
GHGs are not included in the EE, so a customised 
approach to including these emissions was required. 
The Greenhouse Gas Protocol lists six classes 
of greenhouse gas to be included in footprinting 
calculations: 

• carbon dioxide
• methane
• nitrous oxide 
• hydrofluorocarbons (HFCs)
• perfluorocarbons (PFCs)
• sulphur hexafluoride (SF6)

After carbon dioxide, the main contributors to global 
warming are methane and nitrous oxide. These 
gases were added to our methodology by allocating 
emissions reported in the PRIMAP emissions database  
to WIOD categories. This approach allowed us to 
incorporate virtually all global methane emissions 
and over 93% of global nitrous oxide emissions into 
the model. Collectively carbon dioxide, methane, and 
nitrous oxide accounted for over 98% of global GHG 
emissions in 2014.21

Figure 2: Methodology architecture for HCWH global health sector climate footprint

METHODOLOGY RESULTS

WIOD IO database – capturing 
the global trade relationships

Environmental extensions and 
PRIMAP emissions data

WHO health sector definition, 
OECD/WHO health care 

expenditure data

Total CO2, CH4, and N2O 
emissions intensities for all 

WIOD categories

Mapped OECD/WHO 
expenditure data presented in 

WIOD sector breakdowns

Concordance / mapping process 
based on Pichler et al. (2019)18

Global and national 
health care climate footprints
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Health care taking climate action

Several health care institutions in multiple 
countries are already leading the way 
toward decarbonization. These hospitals 
and health systems in both developed and 
developing countries are serving as models 
by implementing a set of actions to reduce 
their climate footprint and/or become carbon 
neutral, while also building resiliency and taking 
leadership action. The following are some 
examples. There are many more. 

The Health Care Climate Challenge54: 
Launched in 2015 at the Paris Climate 
Conference, the Health Care Climate Challenge 
is a Health Care Without Harm initiative to 
mobilize health care institutions around the 
world to play a leadership role in addressing 
climate change.

The Challenge and its pledge, which institutions 
sign to participate, are based on the three 
pillars of mitigation, resilience, and leadership. 

To date, more than 190 institutions representing 
the interests of over 18,000 hospitals and 
health centers from 31 countries, have joined 
the Challenge and committed to taking action. 
Participants range from small health centers to 
large health systems.  So far, together they have 
committed to reducing emissions by 30 million 
metric tons.

100% renewable electricity: In 2018, as part 
of the Challenge, Health Care Without Harm 
began collecting commitments from health care 
facilities around the world to target using 100% 
renewable electricity. To date, 21 institutions in 
12 countries have signed on and in doing so are 
raising the bar for sustainable health care on every continent.

In making this commitment, health care is joining thousands of cities55, companies56, higher education57, and other 
organizations making similar commitments as part of a worldwide effort to accelerate the transition from dependence on 
fossil fuels to an economy based on clean, renewable energy such as wind and solar.

When fully implemented, these 21 institutions will collectively be serving over 23 million patients per year at health care 
facilities powered by 3.3 billion kilowatt hours of renewable electricity. In doing so, they will have reduced their aggregate 
annual GHG emissions by over 1 million metric tons of CO2e. 
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Health care climate action by region

Europe: England’s NHS reduced the health and social care climate footprint — including Scopes 1, 2, and 3 – by 18.5% since 
2007. Its goal is to comply with the country’s Climate Change Act, which sets a requirement of reducing the footprint further 
so that United Kingdom achieves a 34% reduction by 2020 and an 80% reduction by 2050.58 There are other outstanding 
local and regional examples in Europe, particularly in Scandinavia and the Netherlands, where zero emissions hospital 
buildings, increasing organizational commitments to carbon neutrality, innovative climate-smart technologies, and strategies 
to address supply chain emissions are being adopted in the sector.59

North America: In the United States, where, arguably the most work needs to be done, several major health systems are 
moving toward decarbonization in Scopes 1 and 2. For example, Kaiser Permanente, one of the largest U.S. non-profit 
health systems, is committed to being carbon net positive by 2025; the University of California Health System has set a goal 
of 2025 for carbon neutrality; and Cleveland Clinic aims to be carbon neutral by 2027.60 Several Canadian health systems 
are also committed to carbon neutrality. 

Latin America: In Latin America more than 175 hospitals in Argentina, Brazil, Chile, Colombia, and Costa Rica, working in 
collaboration with Health Care Without Harm’s Global Green and Healthy Hospitals Network, have calculated their climate 
footprints and are making reduction commitments. 

Africa: In Africa, the Mohammed VI University Hospital has set the target of 100% renewable electricity by 2030. They will 
achieve this through investments in on-site solar and geothermal energy. In Zimbabwe, UNDP’s Solar for Health Program 
has installed solar arrays to power more than 400 health centers, facilitating quality care, cutting costs and building 
resiliency with zero emissions. In South Africa, Netcare, a private health system, has a target to reduce their emissions 
by over 35% by the year 2023. Solar energy is a key component of this effort. They currently have solar panels providing 
10MW of power with plans for further expansion. 

Asia: In South Korea, Yonsei University Severence Hospital has committed to a 30% reduction of carbon emissions by 
2020, equal to nearly 12,000 metric tons of CO2e. In India, the Chhattisgarh State Renewable Energy Development Agency 
(CREDA) and State Health Department have collaborated to install, operate and maintain solar PV systems in 900 health 
centres and district hospitals, reducing their carbon footprint while building resiliency.   Many other Indian large hospitals 
and small health centers are also pursuing climate-smart strategies. Similar initiatives exist across South East Asia.  And in 
Nepal, Kirtipur Hospital and Tilganga Institute of Ophthalmology have both committed to powering their facilities on 100% 
renewable electricity. This will allow them to dramatically reduce their climate footprint while providing consistent care in 
Nepal where the electrical grid is unstable and prone to black outs.

China has formulated numerous regulations and plans at the national to provincial and municipal levels,  focusing on 
energy conservation in public institutions within which healthcare is one of the major sectors. For instance, in 2016, 
Beijing Municipal Health and Family Planning Commission issued The Plan of Action for Energy Conservation and Carbon 
Reduction in the 13th Five-Year (2016-2020) Plan of Beijing Healthcare Institutions, setting a goal for the healthcare 
institutions’ energy consumption reduction. In this context several Beijing hospitals have achieved significant carbon 
emission reductions by conducting green building retrofits, improving energy management and constructing new buildings 
by following new for Green Hospital Building hospital standards.    

Climate action in the global supply chain: Some supply chain companies, such as Johnson and Johnson and Phillips, 
have committed to 100% renewable electricity in their operations by 2050 or earlier. UNDP and Health Care Without Harm 
are developing criteria for low carbon health procurement that can mobilize health sector demand for zero emissions 
products.61
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National expenditure data

The concordance process used to map expenditures 
is widely adopted and documented in the literature12, 18. 
Health expenditure data was used to ensure alignment 
between sector boundaries and the definition of the 
health care sector by WHO. National expenditure 
data was mapped onto WIOD categories using a 
concordance matrix between WHO and WIOD sector 
definitions. The theory behind this process is set out in 
the supplementary information to the study by Pichler 
et al.22. Detailed descriptions of the WIOD sector 
definitions21 and of the WHO expenditure categories23 
were used to ensure consistent mapping of 
expenditures. Further detail on the health expenditure 
data for each nation and region in WIOD is available in 
Appendix B.

Presentation and reporting of results
 
The reporting of climate change impacts requires 
careful presentation so that the language used, and 
the systems and scopes applied are familiar to the 
intended audience and users of the information. 
The study reporting is framed by three general 
perspectives including the:

• World Input Output Database (WIOD) structure 
and economy sectors

• Structure of the WHO System of Health  
Accounts (SHA)

• Greenhouse Gas Protocol (GHGP) Scope 1, 2, and 
3 categories

The GHGP scope categories are a widely applied 
and common framework (also in the health sector), 
for the allocation and reporting of GHG emissions of 
organizational and supply chain settings (Figure 3). 

Figure 3: Greenhouse Gas Protocol Scopes 1, 2, and 3. (Source: Greenhouse Gas Protocol)

STUDY METHODOLOGY
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It was important to have a means to translate the 
study results based on the WIOD and SHA structures 
into a form consistent with the GHGP scopes. The 
approach developed for this framing of outputs 
involved a mapping of the SHA to the Scope 1, 2, 
and 3 categories through the economy sectors in 
the WIOD. Further description of this can be found in 
Appendix B, including a summary of how the GHGP 
scope definitions were interpreted into the health care 
sector’s specific activities. A summary of this mapping 
is shown in Figure 4.

Hospitals Long-term 
care

Ambulatory 
care

Ancillary 
services

Retailers Preventative 
care

Admin + 
finance

Care given 
at home

Providing 
care to non-

residents

Total Emissions from Sector – segmented by WIOD production categories

Scope 3 = Total – Scope 1 – Scope 2

Scope 1 

Scope 2 

Figure 4: Approach taken for mapping emissions to GHGP Scope 1, 2, and 3 categories from the SHA and WIOD climate footprint assessment model

The audience for this paper is wide ranging and 
includes those across the health sector value chain. 
Its particular focus is to support the development 
of strategic and policy direction for health systems’ 
climate action. In its findings, the reader will find 
results presented to both the WIOD and GHGP scopes. 
This should provide sufficient balance between 
understanding the key emission sources (via WIOD) 
and the reporting categories (via GHGP) commonly 
used for communicating and presenting climate action. 
A range of country- and region-specific summaries are 
also presented.  
 

Metered-Dose Inhalers 

Metered-Dose Inhalers (MDIs), typically used for the treatment of asthma and other respiratory conditions, use 
hydrofluorocarbons as propellants. These gases are highly potent greenhouse gases, with warming potentials 
between 1,480-2,900 times that of carbon dioxide [26]. As with anesthesia, global data on emissions from MDIs 
was not available, however, UNFCCC Annex 1 nations report data on emissions from this source [27]. For UNFCCC 
Annex 1 nations, emissions from MDI use totalled 6.9MtCO2e, an additional 0.3% on top of the global health 
care footprint. The full global emissions from MDIs can be expected to be substantially greater than this figure, 
and while antiasthmatics are included on the WHO essential medicine list [28], alternative delivery mechanisms 
to MDIs, such as dry powder based inhalers, are available which provide the same medicines without the high 
global warming potential propellents.

SHA Health Care Providers
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Study limitations 

This paper aims to create an understanding of the 
climate footprint of the global health care sector 
and has used data sources and methods that 
prioritize the completeness of this over resolution. 
Therefore, the approach should not be expected to 
give results to a similar level of detail as footprints 
calculated for national health care systems, health 
care organizations, or individual health care facilities. 
A generalized summary of other limitations including 
data collection and reporting approaches include: 

1. Alignment with previous studies: This paper is the 
first to estimate the climate impact of health care 
in all countries and across three major greenhouse 
gases. The closest comparable study18 used a 
similar methodology, yet this paper differs in five key 
aspects (among others): 

a. It covers all countries, including an additional 25% 
of global GDP.

b. It considers methane and nitrous oxide in 
addition to carbon dioxide emissions, equivalent 
to an additional 25% of global climate impact.

c. Its modelling is based on WIOD MRIO database 
rather than Eora to facilitate comparison among 
countries.

d. It uses a more granular approach to map health 
care spending for non-OECD countries, such as 
China and India.

e. In the specific case of China, expenditure data 
was revised downward by 15% between the 
publication of Pichler et al.’s paper and this paper.

2. Spending data: The System of Health Accounts 
(SHA) spending data uses a consistent definition 
of health care and categorization of health care 
providers across countries. 

3. Allocation of SHA spending data into WIOD 
economic sectors: The SHA health care provider 
categories do not align directly with WIOD economic 
sectors. The method of translating between the two 
requires some approximations based on detailed 
definitions of SHA and WIOD categories. 

4. WIOD detail countries and the rest of the world 
(ROW): The WIOD database gives detailed 
information on 43 countries and combines the rest 
of the world into one aggregated sector. This means 
there is a loss of resolution into many countries. The 
ROW category – because it plays a balancing role 
within the model – also masks any irregularities in 
data reporting and sector definitions between the 
detail countries. This also means specific country 
data is lacking for all of Africa and the Middle East, 
as well as many low- and middle-income countries in 
Asia, Latin America, and the Caribbean. 

5. Allocation of emissions footprint to GHGP scopes: 
It is challenging to disaggregate the MRIO-based 
approach to assessment into the Scope 1, 2, and 3 
reporting structure, particularly regarding the sub-
categories of Scope 3. Only partial perspectives 
to this are offered in the study. A structural path 
analysis is necessary to show full supply chain 
relationships with the model. 

6. Nitrous oxide as anesthetics: The assessment is 
determined from data available for 31 countries 
under the UNFCCC reporting regime. These 
countries represent 15% of world population, 57% of 
GDP, and 73% of global health care expenditure. Due 
to this limitation, we report this data separately. 

7. Fluorinated gases as anesthetics (desflurane, 
sevoflurane, isoflurane): Figures are derived from 
published research on atmospheric concentrations. 
The global warming potential is inferred from these 
measurements. It can be taken as a global footprint, 
but due to the different method for deriving the 
value, we report it separately. 

8. Reporting year: This study considered emissions 
from the health care sector for 2014, the latest year 
available for the WIOD database. Progress has been 
made in the five years since then by health sector 
providers and their partners in decarbonising their 
activities. This is not as yet represented in  
the findings. 

STUDY METHODOLOGY
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

This paper contributes to a growing body of evidence documenting the extent and nature of health care’s 
climate footprint. Six key conclusions can be drawn from this study. 

1. Health care is a major contributor to the 
climate crisis 

Health care, a sector whose mission is to “first, 
do no harm” and to heal, has a significant climate 
footprint and makes a major contribution to the 
climate crisis, which is quickly evolving into a global 
health emergency. A growing number of national and 
international studies confirm and shed light on  
this finding. 

This study, the only comprehensive global analysis 
to date, finds that the global health care sector had a 
climate footprint of 2.0GtCO2e in 2014, equivalent to 
4.4% of global net emissions. 

If health care were a country, it would be the fifth-
largest emitter on the planet. Health care’s climate 
footprint is smaller than that of China, the United 
States, India, and Russia but larger than Japan’s and 
Brazil’s. 

The global health care climate footprint is equivalent 
to the greenhouse gas emissions from 514 coal-fired 
power plants.24

The highest contributions to the global health care 
climate footprint come from the United States (546 
million metric tons of CO2e), China (342 MtCO2e), and 
the European Union (248 MtCO2e). (See Appendix A 
for a ranking of the 43 countries, plus the EU.) 

Health care emissions make up a varying percentage 
of each country’s climate footprint. They range from 
highs in the United States (7.6%), Switzerland (6.7%) 
and Japan (6.4%) to lows in India (1.5%) and Indonesia 
(1.9%). Data was not available for many low- and 
middle-income countries. Most of the 43 countries 
in the study fall close to the world average of 4.4% 
(Figure 7). 

2. More than half of health care’s footprint 
comes from energy use

Emissions emanating directly from health care facilities 
(Scope 1) make up 17% of the sector’s worldwide 
footprint. Indirect emissions from purchased electricity, 
steam, cooling and heating (Scope 2) comprise 
another 12%. And the lion’s share of emissions — 
71% — come from what is known as Scope 3, and are 
primarily derived from the health care supply chain — 
the production, transport, use, and disposal of goods 
and services that the sector consumes. 

When viewed across all three scopes, more than half 
of the health sector’s footprint is attributable to energy 
use, primarily consumption of electricity, gas, steam 
and air conditioning supply combined with health 
sector operational emissions. 

Other significant activities that contribute to health 
care’s footprint include: agriculture (9% including 
catering at health facilities, growing cotton for surgical 
gowns, etc.), pharmaceuticalsc,21 and chemicals (not 
including the energy used to produce them, 5%), 
transport (7%), and waste treatment (3%). In addition, 
a limited estimate covering only 31 countries shows 
that an additional nearly 1% of health care’s global 
climate footprint or nearly four million metric tons of 
health care emissions come from the sector’s use of 
anesthetic gases (0.6%) and metered dose inhalers 
(0.3%). (See: Metered-Dose Inhalers and Anesthetic 
gases on page 17) 

c. Other studies in this field have found the contribution of pharmaceuticals to be greater that our stated result here. This is a result of different reporting practice. We present the 
emissions from the manufacturing of pharmaceuticals and chemicals, whereas previous reporting give the full embodied emissions in the pharmaceutical products purchased 
by health care. Primarily, these numbers differ since emissions from energy used in the supply chain are captured in the results when reporting full embodied emissions.
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

Global footprint by GHGP categories

Figure 5 shows the global health care footprint split 
according to GHGP Scopes. Results were mapped to 
these categories as described in Figure 3.

Figure 5: Global health care footprint split by GHGP Scopes 

Climate footprint by WIOD emissions sources

Figure 6 shows the global health care footprint traced 
back to the original emissions sectors; given in WIOD 
categories and the groupings detailed in Appendix B.

d. This breakdown differs to sector splits reported in previous work in this area (such as by the NHS in the United Kingdom). These studies attributed supply chain 
emissions to sectors providing goods and services directly to the health care sector, whereas in this study, emissions are traced through the supply chain to the 
original emitter.

Scope 1 Scope 2 Scope 3

Figure 6: Global health care emissions split by production sector. Definitions of categories used in the legend are provided in Appendix B. d,25
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Relationship of GHGP categories to WIOD emissions sources

Figure 6a shows the proportion of WIOD emissions sources attributable to GHGP Scopes 1, 2 and 3.

GHGP SCOPE CATEGORIES WIOD CATEGORIES

Scope 1
17%

Scope 2
12%

Scope 3
71%

Health sector operational 
emissions

Transport

Transport

Other
manufacturing

Agriculture

Other sectors
and services

Pharmaceutical and 
chemical products

Waste treatment

Other primary industries

Rubber and plastic 
products

Computers, electronic 
and optical equipment

Distribution of electricity, 
gas, heat or cooling

Distribution of electricity, 
gas, heat or cooling

40%

3%
3%

5%

8%

9%

11%

7%

13%

1.3%

0.2%
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

3. Health care’s climate footprint generally 
reflects overall national emissions patterns

It should come as no surprise that the world’s biggest 
climate polluters also host the world’s health sectors 
with the biggest climate footprints. At the same time, 
those countries with high overall per capita emissions, 
find that reality reflected in their health sectors as well.   

Absolute emissions 
The United States, China, and the European Union 
are the top three contributors to health care’s climate 
footprint. They also rank as the top three in the world 
in overall emissions.31

When taken together the top ten health care carbon 
emitters (including the European Union as a single 
emitter) comprise 75% of health care’s total global 
emissions. 

It is interesting to note that while China is the number 
one absolute greenhouse gas emitter in the world 
today, this study finds that the United States far 
surpasses it in terms of absolute health care emissions 
(US = 546 Mt; China = 342 Mt).e

e. In a different finding, Pichler et. al. found the Chinese health care sector’s climate footprint to be significantly greater (600Mt) and larger than that of the United 
States. The differences between this study and Pichler et al’s paper is discussed in Study Limitations on Page 16.

Figure 8: Top ten emitters as percentage of global 
health care footprint.

Table 1: Top ten health care carbon emitters compared to total top ten emitters

Health care country/region 
emissions by ranking

Total country/region 
emissions by ranking

1 United States China

2 China United States

3 European Union European Union

4 Japan India

5 Russia Russia

6 Brazil Japan

7 India Brazil

8 South Korea Canada

9 Canada South Korea

10 Australia Mexico

Mexico (11) Australia (17) 

All other 
nations

25%
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Per capita emissions  
 
This picture changes when health care emissions are 
viewed on a per capita basis. Globally, the average 
emissions per capita for health care activities was 0.28 
tCO2e. Per capita emissions is an important metric for 
understanding and forging solutions to climate change 
on the basis of equity. 

For instance, India, which has the seventh largest 
absolute health sector climate footprint in the world 
(39 Mt CO2e), has the lowest health-related emissions 
per capita (0.03 metric tons) of all 43 nations in this 
paper. Meanwhile the United States’ health sector, 
the world’s number one emitter in both absolute and 
per capita terms (546Mt absolute, 1.72 metric tons per 

capita), produces 57 times more emissions per person 
than does India. Other top health sector emitters, such 
as Australia, Canada, and Switzerland emit between 
30 and 50 times more per capita than does India. 

China, number two in terms of absolute health sector 
emissions, has per capita emissions (0.25) that fall just 
below the world average (0.28). This rate of emissions 
means that China’s health sector produces 6 times 
more greenhouse gases per person than India’s does. 
But China’s health system also emits one-seventh 
the greenhouse gases per capita as does the United 
States, one-third that of Korea, and just under one-half 
that of the European Union.

Health care emissions per capita by country

Top emitters: 
(over 1t per capita)

Major emitters
(between the 0.05t and 

100t per capita)

Higher than average 
emitters  

(between global average 
.28t and .50t per capita)

Lower than 
average emitters 

Unknown

Australia Austria Bulgaria Brazil

Rest of World 
(ROW) 

Canada Belgium Cyprus China
Switzerland Denmark Czech Republic Croatia

United States Estonia France Hungary
Finland Greece India

Germany Italy Indonesia
Ireland Malta Latvia
Japan Poland Lithuania
Korea Portugal Mexico

Luxembourg Slovenia Romania
Netherlands Spain Slovak Republic

Norway Sweden Turkey
Russia European Union
Taiwan

United Kingdom

Table 2: Health care emissions per capita by country
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

Figure 7: Health care footprint as a percentage of national emissions for all nations and regions covered in this study
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Snapshots

The following section provides a series of snapshots of the global large emitting health care countries including 
the United States, China, India, and Brazil, as well as the 28 nations of the European Union. 

A full set of country snapshots of all 43 countries, is provided in Appendix C.

United States

United States health care Value Unit

Climate footprint 547 MtCO2e

Emissions per capita 1.72 tCO2e/
capita

Emissions as % of national footprint 7.6 %

Expenditure per capita 9053 USD

Expenditure as percentage of GDP 16.5 %

% of footprint generated 
domestically 78.2 %

Health sector footprint equivalence 
to coal power plant emissions32 141

coal-fired 
power plants 
in one year

China

21%

15%
64%

12%

7%

80%

China health care Value Unit

Climate footprint 342 MtCO2e

Emissions per capita 0.25 tCO2e/
capita

Emissions as % of national footprint 3.0 %

Expenditure per capita 362 USD

Expenditure as percentage of GDP 4.8 %

% of footprint generated 
domestically 90.5 %

Health sector footprint equivalence 
to coal power plant emissions32 87.8

coal-fired 
power plants 
in one year

Scope 1 Scope 2 Scope 3
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

European Union

14%

11%
75%

European Union health care Value Unit

Climate footprint 249 MtCO2e

Emissions per capita 0.49 tCO2e/
capita

Emissions as % of national footprint 4.7 %

Expenditure per capita 3668 USD

Expenditure as percentage of GDP 10.0 %

Health sector footprint equivalence 
to coal power plant emissions32 64

coal-fired 
power plants 
in one year

India

8%

11%

81%

India health care Value Unit

Climate footprint 39 MtCO2e

Emissions per capita 0.03 tCO2e/
capita

Emissions as % of national footprint 1.5 %

Expenditure per capita 57 USD

Expenditure as percentage of GDP 3.6 %

% of footprint generated 
domestically 80.1 %

Health sector footprint equivalence 
to coal power plant emissions32 10

coal-fired 
power plants 
in one year

Scope 1 Scope 2 Scope 3
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GHG emissions by region

Figure 9: Estimated health care emissions for World Bank regions other than Sub-Saharan Africa and Middle East and North Africa

Brazil

21%

6%

73%

Brazil health care Value Unit

Climate footprint 44 MtCO2e

Emissions per capita 0.21 tCO2e/
capita

Emissions as % of national footprint 4.4 %

Expenditure per capita 1301 USD

Expenditure as percentage of GDP 10.8 %

% of footprint generated 
domestically 70.6 %

Health sector footprint equivalence 
to coal power plant emissions32 11.3

coal-fired 
power plants 
in one year

Scope 1 Scope 2 Scope 3

North America Latin America & 
Carribean

East Asia Pacific South Asia Europe & Central 
Asia

1.65 0.20 0.26 0.03 0.43 tCO2/capital

0.58 0.13 0.60 0.05 0.39 GtCO2e total

29 6 30 2 19 % global
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4. Decarbonizing health care’s supply chain 
is critical 

The finding that 71% of health care’s climate footprint is 
attributable to Scope 3 emissions is significant (Figure 
3).While further study is needed, it is highly likely that 
the vast majority of these emissions emanate from 
the production, packaging, transport, and disposal of 
goods and services that health care purchases. These 
include pharmaceuticals and other chemicals, medical 
devices, hospital equipment, instruments, and more. 

There is further work to be done to understand the 
full picture of GHG emissions emanating from health 
care’s supply chain. In order to address the climate 
footprint of the health care supply chain, it will be 
essential to understand its global nature. 

This paper finds that 76% of all health care emissions, 
including supply chain, are generated domestically. 
This means that around one-quarter of all health care 
emissions are generated outside of the country where 
the health care product is ultimately consumed. In 
some of the largest emitting countries the domestic 
emissions profile is even higher, with China reaching 
above 90%, the United States at 78%, India at 80%, 
and Brazil at 70%. 

It will be important to further analyse and identify the 
climate footprint of countries’ production for the health 
care supply chain, as well as which countries are the 
greatest consumers of these goods and services. For 
instance, when evaluating their Scope 3 emissions, 
NHS England SDU found that pharmaceuticals made 
the largest contribution to their climate emissions.
Understanding this supply chain landscape, including 
what the climate footprint hotpots are in various 
countries’ Scope 3 emissions, is an important next 
step. This will be essential for developing an approach 
to address this major component of health care’s 
climate footprint. 

FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

Based on data points for 43 countries, we have been 
able to establish a series of regional estimates of 
health care emissions with a strong level of confidence 
(Figure 9 and Table 10). These estimates are for all 
regions except Africa and the Middle East, where the 
WIOD global database does not provide sufficient 
coverage for a confident estimate. 

It is important to note that these estimates are based 
on figures from countries at the higher end of the 
global income distribution. So while we have full 
confidence in the estimate for the European Union, the 
values for regions such as Latin America which do not 
have full WIOD detail country coverage is estimated 
based on the WIOD detail country results, including 
those from neighboring countries. (See Appendix B  
for details on methodology). The opportunity exists to 
refine these estimates further once additional country-
specific data becomes available.

With these caveats in mind, the picture these 
estimates paint is of the vast majority or 78% of health 
care emissions coming from the North America (29%), 
East Asia/Pacific (30%), and Europe/Central Asia 
regions (19%). Of the remaining 22% of global health 
care emissions, we can estimate that Latin America 
generates 6% and South Asia generates 2%. Although 
data is absent, we can also infer by deduction that the 
remaining 14% of health care emissions are generated 
by the health sectors in the 21 countries in the Middle 
East and North Africa together with the 48 countries in 
Sub-Saharan Africa. 5. Fossil fuel combustion is at the heart of 

health care’s climate footprint

Energy — primarily the combustion of fossil fuels 
— makes up well over half of health care’s climate 
footprint. 

As Figure 6 shows, 40% of health care’s climate 
footprint comes from electricity and thermal power 
supply attributed to health care-related activities. It is 
energy both purchased by health care facilities (Scope 
2 emissions in Figure 5), as well as that purchased by 
manufacturers and suppliers of goods and services 
for the sector (Scope 3 in Figure 5). This includes, for 
instance, the energy purchased by pharmaceuticals 
and medical device industries. 

28



Another 13% of health care’s footprint primarily arises 
from on-site power generation in health care facilities 
and is shown in Figure 6 as “health sector operational 
emissions.”  This brings the total up to 53%. That figure 
will increase further when fossil fuels burned onsite 
in the health care supply chain, such as for transport 
or on-site combustion for heating, cooling and 
manufacturing are taken into account. 

This conclusion points to the importance of society-
wide transitions to clean energy to address both health 
care’s climate footprint and to protect public health 
from the broader climate crisis (Action 2). 

6. Health care spending and the sector’s 
growth is an important factor in emissions

 
There is a strong but not absolute correlation between 
a country’s health sector’s climate footprint and 
a country’s health spending. As Figure 10 shows, 
generally the higher the spending on health care 
(measured as percentage of a country’s GDP) the 
higher the per capita health care emissions are in that 
country.

Other factors are also important, particularly the 
energy intensity of a country’s economy and the 
emissions intensity of its energy system. For instance, 
in their 2019 study, Pichler et.al. found that a group of 
“14 mainly European countries has achieved absolute 
decoupling of health care expenditure from CO2 
emissions by combining growing real health care 
expenditure with a declining health climate footprint.” 
Another 10 countries, including the United States, 
Canada, Australia, South Korea, Japan, and India 
achieved relative decoupling where emissions and 
health care expenditure have both increased, but the 
emissions grew at a slower pace than expenditure. 
They conclude that the emissions intensity of the 
domestic energy system and the energy intensity of 
the domestic economy have a significant influence on 
the climate footprint of health care.16 

In this context, the direct link to health care spending 
is both clear, as well as important to recognize and 
address. Global health spending is expected to 
increase at an annual rate of 3.8%, from $9.2 trillion in 
2014 to $24.2 trillion in 2040, with most of the growth 
expected in high- and middle-income countries.33 

Indeed, health spending will continue to grow as 
the population ages in advanced economies and 
middle-income countries invest significant amounts in 
strengthening their health infrastructure and services. 
Health system spending will also grow in many low-
income countries as these nations develop and invest 
billions of dollars in health care for their populations. 
For instance, Development Assistance for Health 
(DAH) totals more than $37 billion annually and has a 
significant influence on health systems in low income 
countries.34

Health care growth and investment needs to be 
decoupled from GHG emissions, and aligned with 
the decarbonization of all aspects of how health is 
delivered, including the energy that it generates 
onsite, purchases, or is embodied in the supply chain. 
This will be essential to significantly decrease the 
sector’s footprint in coming decades. Such a scenario 
can align health sector growth trajectories, as well 
as goals such as universal health coverage, with one 
another. 

Decoupling growth from resource consumption, 
including climate emissions, is the explicit aim of a 
transition to a circular economy — an economy that 
instead of consuming and polluting, it regenerates and 
restores. Organizations such as the World Economic 
Forum, OECD and European Union have recognised 
the importance of a circular economy to achieving 
societal economic and environmental goals.21,23,35 

The principles of a circular economy can help health 
care organisations tackle even the hardest-to-mitigate 
aspects of their climate footprint.
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FINDINGS:  HEALTH CARE’S GLOBAL 
CLIMATE FOOTPRINT

Figure 10: Health Care footprint per capita ordered by percentage of GDP spent on health care

United States (16.5%)

France (11.6%)

Switzerland (11.5%)

Sweden (11.1%)

Germany (11.0%)

Netherlands (10.9%)

Japan (10.8%)

Brazil (10.8%)

Austria (10.4%)

Belgium (10.3%)

Denmark (10.2%)

European Union (10.0%)

Canada (10.0%)

United Kingdom (9.7%)

Ireland (9.7%)

Finland (9.5%)

Malta (9.4%)

Norway (9.3%)

Australia (9.1%)

Spain (9.0%)

Portugal (9.0%)

Italy (9.0%)

Bulgaria (8.5%)

Slovenia (8.5%)

Greece (8.0%)

Czech Republic (7.8%)

Hungary (7.1%)

Croatia (7.1%)

Slovak Republic (6.9%)

Korea (6.8%)

Cyprus (6.8%)

Luxembourg (6.4%)

Poland (6.3%)

Estonia (6.2%)

Lithuania (6.2%)

Taiwan (6.2%)

Mexico (5.5%)

Latvia (5.5%)

Russia (5.2%)

Romania (5.0%)

China (4.8%)

Turkey (4.4%)

India (3.6%)

Indonesia (3.1%)

Rest-of-World

N
at

io
n

0.0 1.50.5 1.0 2.0

1.72

0.44

1.02

0.46

0.71

0.79

0.81

0.21

0.59

0.83

0.78

0.49

1.01

0.66

0.61

0.64

0.45

0.60

1.29

0.36

0.35

0.35

0.37

0.45

0.38

0.35

0.26

0.19

0.22

0.73

0.30

0.84

0.34

0.66

0.17

0.52

0.18

0.25

0.53

0.15

0.25

0.19

0.03

0.05

0.16

Carbon Dioxide Methane Nitrous Oxide

Health care footprint per capita (tCO2e/capita)

30



Anesthetic gases

The gases used for anesthesia are potent greenhouse 
gases. Commonly used anesthetics include nitrous 
oxide and the fluorinated gases sevoflurane, 
isoflurane, and desflurane. Global warming potentials 
range between 130 kgCO2e/kg (sevoflurane) and 2540 
kgCO2e/kg (desflurane). At present, the majority of 
these gases enter the atmosphere [29].

Research by the NHS Sustainable Development Unit 
indicates that the United Kingdom’s anesthetic gas 
footprint is 1.7% and the majority can be attributed to 
nitrous oxide use [30]. Available data on the medical 
consumption of nitrous oxide for anesthesia is not 
global. UNFCCC reports for a subset of developed 
nations within its Annex 1 grouping [27]. Medical 
nitrous oxide use for these nations totalled 7 MtCO2e, 
presenting an additional 0.4% to the global healthcare 

footprint, and an additional 2.5% on the global Scope 1 footprint. Together, these nations accounted for 15% 
of the global population, 57% of the global GDP, and 73% of global health expenditure in 2014, and so the full 
impact of nitrous oxide use in anesthesia on the global health care footprint can be expected to be substantially 
greater than the figures for Annex 1 nations alone.

For regions where full coverage is available in the UNFCCC data, nitrous oxide anesthesia adds an additional 
0.7% to the North American and 1.0% to the European Union’s health care footprint.

For fluorinated gases used in anesthesia, global emissions to atmosphere in 2014 was estimated to be 
3.1±0.6MtCO2e [27]. This figure presents an additional 0.2% on the global health care footprint. Due to increasing 
uptake of these gases, increasingly preferred to nitrous oxide, the footprint from anesthetic gases can be 
expected to increase.

Anesthetic gases therefore contribute at least 0.6% of health care’s global climate impact. Wider adoption of 
waste anesthetic capture systems has the potential to be a high impact health care-specific climate  
mitigation measure. 

For many individual health facilities and systems of hospitals the proportion of the contribution of both nitrous 
oxide and fluorinated anesthetic gases to their climate footprint can be significantly higher. For instance, Albert 
Einstein Hospital in Sao Paulo, Brazil found that GHG emissions from nitrous oxide contributed to 75% of their 
Scope 1 GHG emissions and nearly 35% of their total reported GHG emissions in 2013.  Meanwhile a study 
of operating theaters in three health systems in the United States, United Kingdom, and Canada found that 
anesthetic gases and energy consumption were the largest sources of GHG emissions from operating theaters 
and that preferential use of desflurane resulted in a ten-fold difference in anesthetic gas emissions between the 
hospitals in the study.
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7. Significant data gaps remain 

Global health care is a complex and diverse sector 
that has never been mapped to climate emissions 
before. Over the course of this paper, a series of data 
gaps emerged that we were not able to address given 
limited time and resources and/or the nature of the 
methodology we have used. 

National and regional estimates are limited. One 
important gap exists between the global estimates and 
national estimates. By using the MRIO model we were 
able to produce a coherent estimate of health care’s 
global climate footprint that allows for comparison 
between nations and regions. However, the limitation 
of this model is that we were not able to use specific 
country data. Therefore this paper’s country estimates 
will differ from what will often be much more granular 
and accurate country estimates that are carried out at 
the national level. 

Additionally, the absence of country specific data for 
this global model from Africa and the Middle East, 
as well as a large number of countries in Asia, Latin 
America, and the Caribbean, is a significant gap. The 
poor quality of available data for African countries 
leaves a major opportunity to improve the breadth of 
this study. For many other low- and middle-income 
countries in Latin America and Asia results were 
attributed to World Bank regions based on estimates 
using data from neighboring countries. Establishing 
the capacity for the health sector to understand, 
measure, and track its climate footprint in every region 
and every country is a fundamental step for aligning 
the sector with the ambition and vision of the Paris 
Agreement. 

One solution we are recommending is that a 
standardized framework for national and sub-national 
health care climate footprint measurement be 
developed by WHO to ensure consistent and ongoing 
health sector climate footprint measurement and 
tracking (Policy Recommendations, Action 5). 

WIOD categories are not broken down by 
Greenhouse Gas Protocol scopes. While the WIOD 
database provides an important lens to view health 
care’s global climate footprint via a set of expenditure 
categories, this paper does not allocate those 
categories within the three GHG Protocol scopes. A 
deeper understanding of health care’s global footprint 
will emerge once a structural path analysis can be 
conducted. 

Health care’s supply chain needs to be better 
understood. A structural path analysis can provide 
a more sophisticated understanding of health care’s 
Scope 3 emissions and the global health care supply 
chain. Importantly this paper does not deliver a global 
estimate of the contribution of the pharmaceutical 
industry to health care’s climate footprint. This 
is important as the NHS i n the UK found that 
pharmaceuticals made up 11% of England’s health and 
social care footprint in 2015.36

The footprints of anesthetic gases and meter dosed 
inhalers need to be measured. Current data from 31 
countries is insufficient. Anesthetic gases may also 
play a much more significant role in the footprint of 
health care facilities than reported in this paper and 
should not be overlooked. 

The trajectory of health care emissions is not well 
understood. This paper provides an analysis based 
on data from one year (2014). It does not provide 
a time-sequenced approach that would allow for 
an understanding of the evolution of health care’s 
footprint or for an analysis of the trajectory it is on. 
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POLICY RECOMMENDATIONS 

Health care’s responsibility 

Given that the health sector contributes 4.4% to global GHG emissions, it is imperative that health care acts now 
to begin to reduce its own climate footprint and move toward net zero emissions. 

Health policies and investment must be retooled to support decarbonization. If the health sector — individual 
health care facilities, health systems, ministries of health, international and bilateral development agencies, and 
private health care organizations — all take action toward this goal, it can be achieved. If we can align health 
care development, growth, and investment with global climate goals, the 10% of the world economy that health 
care represents can help drive decarbonization and lead to a climate-smart, more equitable, and healthier future. 

The following are a set of recommendations of how to get there. 

Six actions areas for climate-smart health care

Action 1: Reduce health care’s climate footprint now

simultaneously improving climate resiliency. 

These actions could include the use of appropriate 
low-carbon technology for care; low-carbon or net 
zero emissions building design and construction; 
investment in renewable energy and energy efficiency; 
climate-smart cooling technologies; sustainable waste, 
water, and transport management; and minimizing the 
use of high high global warming potential anesthetic 
gases; among others.37

Decentralized models of care that take advantage of 
telemedicine and other new technologies can also 
help reduce health care’s climate footprint. Health 
systems that are increasingly focused on prevention 
rather than treating disease will further reduce the 
need for carbon intensive treatment and facilities. 

Climate-smart strategies and investments can also 
foster more equitable access to health care, and serve 
as an anchor for sustainable community development, 
and therefore not only resilient health systems, but 
also resilient, healthier communities. For instance, 
in energy-poor settings, powering health care with 
low-carbon solutions can enhance access to care, 
contributing to the advancement of universal health 
care for the poor and most vulnerable. 

Thousands of hospitals and health systems, both 
public and private, are already taking action to address 
their climate footprint, both through Health Care 
Without Harm’s Health Care Climate Challenge and 
via related actions (See:Climate-smart health care: 
A low-carbon and resilience framework for health 
sector action  on page 41). These leaders can provide 
examples of the way forward for the sector. 

The Greenhouse Gas Protocol provides a useful 
framework for the health sector to further advance 
its climate mitigation efforts, while aligning with other 
sectors. Action in each of the three Scope areas by 
all actors at all levels in the health sector can further 
develop parallel and related paths toward zero 
emissions.

Scope 1: Decarbonize health care facilities. WHO 
should produce a guidance that outlines actions 
that health facilities can take to reduce their climate 
footprint and become more resilient.

Such a guidance would enable and empower national 
and sub-national ministries of health that manage 
hospitals, private health care systems, as well as 
individual hospitals and health centers to build on 
existing best practice examples and take on a series 
of cost-effective initiatives that can move the sector 
toward net zero emissions from the bottom up, while 
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Scope 2. Health organizations, public and 
private, should invest in and advocate for the 
decarbonization of local and national energy 
systems, and the implementation of clean renewable 
energy at the local, sub-national and national levels.

With 10% of health care facilities’ climate footprint 
coming from purchased energy, and with a large 
amount of the supply chain also consuming grid 
energy, decarbonization of national energy systems is 
essential to move health care to net zero emissions. 
As discussed in this paper, there is a large potential 
to mitigate health care’s climate footprint by 
decarbonizing the domestic energy system. 

Health systems in several countries are investing 
renewable energy through power purchasing 
agreements and other mechanisms, while others 
can use their political and ethical influence to impact 
energy policies in their jurisdictions (Action 2). For 
instance, the health sector can partner with city-based 
efforts such as those of C40 cities, that are embracing 
robust renewable energy goals. 

Scope 3: Decarbonize the health care supply chain. 
Health ministries, hospitals, and health systems 
should set criteria for low-carbon or zero emissions 
procurement. Suppliers and manufacturers should 
decarbonize their operations and products. 

Much of the 71% of health care Scope 3 emissions are 
embodied in the global supply chain. The transition to 
low-carbon or decarbonized health care will require 
moving global production of health care products — 
everything from pharmaceuticals to medical devices, 
from food to clothing — onto a zero emissions 
trajectory. 

There is limited guidance or standardized 
methodology on how to calculate the health 
sector’s global supply chain and therefore a limited 
understanding of key areas for action. An important 
step in addressing this challenge is to identify the GHG 
emissions hotspots in the global supply chain, in terms 
of both products and geography.

Decarbonizing the health care supply chain will 
require greater responsibility by and accountability 
of the global corporations at the center of it. Such 
accountability can be achieved through national 
government action and through market-based 
approaches, including leveraging health care’s 
purchasing power toward low-carbon energy sources 
and technologies, as well as sustainably and locally 
grown food. 

For instance, health systems acting in concert around 
the world can pursue a demand-based strategy to 
require health care products and devices based 
on emissions criteria. Such an approach can also 
influence broader markets and policy and helping 
accelerate the transition to clean, renewable energy 
and a low-carbon future. 

Tools and resources need to be developed to catalyze 
and support such a major effort. UNDP and Health 
Care Without Harm are taking a step in this direction 
by working together in an initiative funded by the 
Swedish International Development Cooperation 
Agency (SIDA) to develop a set of criteria, model 
policies (such as requesting carbon data in tendering 
documents), and tools for health ministries, health 
systems, and hospitals to implement sustainable 
procurement across the sector, including reducing 
carbon emissions.38
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Action 2: The health sector must support a societal transition 
to clean, renewable energy

In every country, the health sector has its own 
government ministry with a seat at the table in cabinet 
discussions, and analogous local institutions in nearly 
every city, state, or province. These organizations, 
together with private health systems, health 
professionals, medical students, and civil society 
organizations should all advocate for the transition to 
clean, renewable energy and transportation as the key 
step in protecting public health from climate change 
and as a central measure to reduce health care’s 
climate footprint. 

As we have seen in this paper, decarbonizing a 
country’s energy system and transitioning to clean, 
renewable energy is essential for health care in 
every country to decarbonize. By helping foster this 
transition, the health sector will contribute to its own 
climate footprint reduction.

Doing so would also protect public health, by 
transitioning from fossil fuels to clean, renewable 
energy and therefore reducing the burden of disease 
from both air pollution and climate change. This will in 

turn reduce health care costs. For instance, according 
to the International Monetary Fund, approximately 
half of the United States’ $5.3 trillion a year in “energy 
subsidies” are not direct financial subsidies, but 
rather attributable to the health costs of air pollution. 
Conversely, pricing carbon in line with these health 
impacts would cut roughly 50% of air pollution deaths 
and 20% of CO2 emissions.39

Such a significant reduction of air pollution and the 
mitigation of the worst impacts of climate change 
will also reduce the need for health care to consume 
and expend resources to treat air pollution and 
climate related illness. This in turn would create a 
virtuous cycle and further reduce health care’s climate 
footprint. 

The transition to clean, renewable energy is occurring 
in many countries and in sight globally. There are 
increasingly viable pathways for most of the world’s 
countries to shift to 100% clean, renewable energy by 
2050, avoiding global warming above 1.5°C
 and millions of annual deaths from air pollution.40

The health sector in every country should advocate for a rapid phase-out of fossil fuels and a transition 
to clean renewable energy so as to help move health care to zero emissions while also protecting public 
health from both local pollution and global climate change. 

Action 3: Chart the course for zero emissions health care by 2050 

 The road map should be based on principles of global equity for climate and health, a unified, climate-
smart approach to mitigation and resilience, and an approach that fosters action at all levels. 

As this paper documents, there is a wide variation 
between the emissions intensity of health care in 
different countries and regions of the world. Each 
country has its own unique circumstances, and will 
face specific challenges as it moves to decarbonize 
and build greater climate resilience in its health sector. 

At the same time, given the globalized nature of the 
health sector, particularly its supply chain, and the 
significant impact of some countries and regions, a 
global road map can help chart a course to ameliorate 
the health sector’s climate impact and move the sector 
toward zero emissions by 2050. 

POLICY RECOMMENDATIONS 
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Action 4: Make development assistance for health climate-smart

Bilateral aid agencies, multilateral development banks, other health funding agencies, and philanthropies 
should integrate climate-smart principles and strategies into their health aid, lending, and policy guidance 
for developing countries. Those funding climate mitigation and adaptation should integrate health into 
their programs.

Global institutions are beginning to move in 
this direction. For instance, the World Bank, in 
collaboration with Health Care Without Harm, 
published Climate-Smart Health Care as a framework 

for its health development assistance (See: Climate-
smart health care: A low-carbon and resilience  
framework for health sector action on page 41). 
Meanwhile, in the lead up to the 2019 Climate Summit 

Such a road map should be based on the following 
principles: 

Global equity for climate and health: The principle 
of “common but differentiated responsibilities 
and respective capabilities in light of different 
national circumstances” used by the United Nations 
Framework Convention on Climate Change should 
apply to this effort.41 In other words, a road map 
should identify significant time-bound actions along 
three pathways. First, those most responsible for 
contributing to the problem should take the most 
rapid action. Second, the road map should identify 
pathways that support middle-income nations whose 
health sectors are projected to grow significantly in 
coming years to not fall into the trap of investing in old 
carbon intensive models that replicate the problem, 
but rather adjust their health sector growth trajectory 
to align with national and international climate goals. 
And third, a global road map must also identify how 
those health sectors least responsible for climate 
emissions can forge a transition to a low-carbon health 
care development path that improves health equity 
and access. Financing mechanisms for the transition 
should also be identified. 

A unified approach toward mitigation and resilience: 
While putting health care on a path toward zero 
emissions is essential, so is adaptation — building 
climate resilient health care infrastructure and 
systems. Hospitals and health centers are often 
directly impacted by extreme weather events, while 
health professionals are first responders to climate 
impacts in their communities. Building health care 
resilience is often the most compelling and urgent 

action for health systems impacted by climate change 
everywhere. It is particularly important for those in 
low-income countries whose health systems’ climate 
footprint may be small, yet who are severely impacted 
by climate change. Increasing climate resilience and 
mitigating health care’s carbon emissions can be 
complementary rather than competing objectives (See: 
Climate-smart health care: A low-carbon and resilience 
framework for health sector action on page 41). A 
global road map should chart this course.

A global framework for action at all levels: Health 
care climate action will manifest differently, depending 
on the local, national, and regional differences across 
the health care sector. Such differentiation may be 
determined by a sector’s level of development, its 
emissions profile, and its composition. For instance, 
what portion of the sector is public vs. private? Is 
the country a major supplier and manufacturer of 
health care goods and services? What is the carbon 
intensity of the country’s electricity grid and its overall 
economy? Nevertheless, there are several broad 
principles and approaches for climate-smart health 
care that can be applied to all (See: Climate-smart 
health care: A low-carbon and resilience framework 
for health sector action on page 41). A global road map 
should establish a framework for regional, national, 
and sub-national action plans that contribute to a 
country’s Nationally Determined Contributions to the 
Paris Agreement (Action 5). It can also help chart a 
course for bilateral and multilateral health aid and 
finance (Action 4). And it can begin to set targets and 
timetables for decarbonization of the supply chain 
— including the pharmaceutical and medical device 
manufacturing industries. 
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in New York, the UN Secretary General for the first 
time placed a high emphasis on the health dimensions 
of climate change. 

One of the action items promoted through the Summit 
by WHO, the governments of Peru and Spain, as 
well as others is for multilateral development banks; 
climate, health, or development funds; bilateral 
development agencies; philanthropic organizations; 
and/or private sector actors to commit to significantly 
scale up their investment in proven interventions 
for climate resilient, low-carbon, environmentally 
sustainable health systems.42

As discussed earlier, Development Assistance for 
Health (DAH) totals more than $37 billion annually.43 

While a relatively small part of the world’s total 
spending on health, DAH has a major influence on 
the design of health systems and implementation of 
health policy in many developing, primarily low-income 
countries. 

By making DAH climate-smart, these powerful 
institutions can assure that the health sector invests 
in a low-carbon, climate-resilient health development 
model that establishes a trajectory toward zero 
emissions health care while strengthening health 
systems and promoting health access. 

Under such an approach, DAH funded primary health 
care can become a powerful agent for advancing 
climate protection, community climate resilience, and 
low-carbon development. For instance, renewable 
energy, particularly in remote areas, increases the 
resilience of health care facilities to climate change. 
Health care facilities powered by solar or wind energy 
as well as deploying increasingly energy efficient 
medical devices can be more cost-effective to run, 
more productive, and can improve access to health 
care, thereby contributing to the goal of universal 
health coverage.44 Indeed, the infrastructure and 
operational efficiencies of primary health care facilities 
around the world should become shining examples of 
renewable energy and sustainable development. 

Action 5: Establish and implement government action plans for 
climate-smart health care

National and sub-national governments should establish action plans to decarbonize their health systems, 
build resilience, and improve health outcomes. 

The health ministries of national and sub-national 
governments must provide leadership and take action 
to transition the health systems under their jurisdiction 
toward decarbonization and climate resilience. In many 
cases, they will require financing and investment to 
do so. They will also need political support from their 
government sectors tasked with leading the work on 
climate change. Conversely, they can influence these 
other sectors of government. 

International and civil society organizations can help 
facilitate this process by creating a standardized 
and adaptable framework for these plans and by 
convening key stakeholders to develop them in 

multiple jurisdictions. National and sub-national plans, 
particularly in low- and middle-income countries, can 
be linked with the UNFCCC National Adaptation Plans 
and the health components of National Adaptation 
Plans (HNAPs) that WHO is supporting countries to 
produce. 

Governments can also draw from existing examples, 
including the work of England’s National Health 
Service Sustainable Development Unit;45 a national 
strategy developed by WHO and Health Care Without 
Harm for the Maldives;46  the work of the Boston Green 
Ribbon Commission’s Health Care Working Group to 
develop a strategy for that city;47 the establishment 

POLICY RECOMMENDATIONS 

38



Action 6: Deepen research on health care and climate change

Health care and climate change is a new sub-field of research in the relatively new research area of 
climate and health. As Health Care Without Harm and Arup developed this paper it became clear that 
further research is necessary to better understand trends in the interplay of health care and climate 
change, so as to facilitate the transition of the health sector to a climate-smart future. 

Some of the research areas we identified include: 

• An analysis of the future trajectory of health care 
emissions under various scenarios of investment, 
development, and growth and their implications for 
carbon emissions.

• National and sub-national level research on health 
care’s climate footprint based on a standardized 
methodology (Action 6).

• Identifying carbon budgets for national health 
systems. 

• Developing a sophisticated structural path analysis 
of the climate emissions from the health care supply 
chain and identifying key points of leverage for 
decarbonization.

• Developing a more sophisticated analysis of 
health care’s climate emissions based on the WHO 
categories that define the health sector.

• Establishing economic analysis of the costs and 
benefits of transitioning to climate-smart health 
care, as well as the necessary investment and 
financing mechanisms that can facilitate the 
transition. 

of state-wide Health Care Climate Alliances in 
Massachussets and California to impact policies in 
those U.S. states;48 and a civil society effort led by the 
Climate and Health Alliance of Australia to establish  
a National Strategy for Climate, Health and Well Being, 
currently being adapted by several state governments 
there.49

National and sub-national health care climate action 
plans can serve as vehicles to convene the various 
stakeholders in the health sector in a given jurisdiction, 
and to mobilize the sector to make a contribution 
to sub-national or national climate policy as well as 
a country’s Nationally Determined Contributions for 
Paris. 

In order to best develop and implement such plans, 
national and sub-national governments will need to 
understand their climate footprint. While this paper is 
the first ever global analysis of health care’s climate 
footprint, it provides a necessarily limited view of 43 
individual countries’ footprints where data is available. 
As noted previously, recent country studies in 
Australia, Canada, England and the United States have 
shed a more detailed light on health care’s climate 
footprint in this handful of countries. However, in most 

of the world national and sub-national health ministries 
have little capability to calculate the climate footprint 
of the sector they are responsible for, let alone track it. 
Overall, this is no standardized approach for  
the sector.

Therefore, WHO should establish a validated 
measurement approach and tracking system that 
allows health ministries at the national and sub-
national levels as well as other national and regional 
health standards bodies to develop granular 
analyses of their health sectors’ climate footprints, 
track progress, and take action.

A standardized framework should be designed 
to allow all governments to measure their health 
sector’s footprint and track their progress toward 
decarbonization and resilience. Such a tool would 
help inform departments or ministries of health 
as they develop action plans that contribute to 
the implementation of municipal, state/provincial 
and national climate policies, as well as countries’ 
Nationally Determined Contributions to the Paris 
Agreement. 
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FINAL WORDS

Health, as with every sector of society, has the 
responsibility to align its actions and development 
trajectory with the Paris Agreement in order to stave off 
the worst impacts of climate change. 

Given its mission to protect and promote health, the 
sector also has a special responsibility to implement the 
Hippocratic Oath to “first, do no harm” as its relates to 
its own climate footprint.

To resolve the climate crisis is a daunting task for all of 
civilization. For the health sector specifically, serious 
climate action will require facilities, systems, and 
ministries, together with manufacturers and suppliers 
to organize to achieve net zero emissions by 2050 or 
before. 

The sector must undertake this effort in the context 
of its own growth and demand for health services. It 
must become climate-smart while addressing its own 
inequities, and in the context of meeting global health 
goals, including the Sustainable Development Goals. 

If it fails to act decisively, health sector emissions could 
grow to make up an even more significant portion of 
the global climate footprint. Without concerted action, 
the health sector will find itself on a trajectory that is in 
contradiction with growing public alarm at the social, 
political, economic, and ecological dimensions of the 
climate crisis. Climate change, in all its dimensions, will 
become an increasingly high priority for consumers and 
decision-makers across every society. Health care must 
become a leader in solving this problem. 

Fortunately, several health care institutions in multiple 
countries are already leading the way toward 
decarbonization (See: Climate-smart health care: A 
low-carbon and resilience framework for health sector 
action on page 41). Several international institutions 
have also called for health care to address its own 
climate impacts. The WHO has called for health systems 
to “lead by example, advancing models of low-carbon 
health care”50 and has suggested that “a low-carbon 
development path for health systems and ultimately a 
transition to net-zero emissions is essential for health 
sector facilities to meet the goal of the Paris Agreement 
of maintaining global warming below 2.0 °C or 1.5 °C.” 
51 The World Bank has established a framework for 
climate-smart health care (See: Climate-smart health 

care: A low-carbon and resilience framework for health 
sector action on page 41). In the lead-up to the UN 
Secretary General’s 2019 Climate Action Summit, the 
WHO, together with the governments of Peru and Spain 
advocated for multilateral development banks, climate 
funds, bilateral development agencies, philanthropic 
organizations, and private sector actors “to commit 
to significantly scale up their investment in proven 
interventions for climate-resilient health systems”.52

These are all just initial steps for the health sector. 
To solve the problem documented in this paper, it 
is essential that all health systems in high-, middle-, 
and low-income countries, together with the private 
sector, development agencies, multilateral funders, 
international organizations, and civil society, take 
concerted action to put health care on a trajectory to 
net zero emissions, while continuing to strive toward 
globally agreed upon health goals. Every nation and 
segment of the health sector must do its part.

In addition to the decarbonization of the sector itself, 
a big part of the solution will need to be disease 
prevention. In other words, reducing the growing global 
burden of non-communicable disease depends on 
addressing the factors that lead to them — tobacco, 
alcohol, air pollution, and petrochemical contamination 
of our environment. Doing so will reduce carbon 
intensive hospitalizations, the demands for health 
care services, and the use of carbon intensive 
pharmaceuticals as treatment. Such prevention will also 
reduce health care costs. 

Many of these health-based interventions will also 
reduce carbon emissions outside of the health sector. 
Air pollution is a case in point. The main driver of 
air pollution and climate change is the same: the 
combustion of fossil fuels. Addressing the scourge of 
air pollution and solving for climate change requires 
the same action: transitioning to a clean energy future. 
This preventative action will save millions of lives, 
significantly reduce climate emissions and reduce 
health care costs. 

Utlimately the health sector goals of health promotion, 
disease prevention, universal health coverage and the 
global climate goal of net zero emissions must become 
intertwined. The sector must become climate-smart. 
Both climate justice and health equity depend on it. 
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Climate-smart health care: A low-carbon and resilience 
framework for health sector action. 

 
 A 2017 World Bank report, co-produced with Health Care Without Harm, established a new approach that bridges the 
divide between adaptation and mitigation in the health sector. While mitigation and resilience are often placed in separate 
silos in the climate world, the climate-smart health care approach encompasses both low-carbon and resilience strategies 
in an overarching framework.53

Climate-smart health care is an approach for designing, building, operating, and investing in health systems and health care 
facilities that generates minimal amounts of GHGs. It puts health systems on a climate-smart development path, aligning 
health development and delivery with global climate goals. This approach saves money by reducing energy and resource 
costs. It can improve the quality of care in a diversity of settings. Climate-smart health care strengthens health systems 
by increasing facilities’ resilience to extreme weather events and other disasters, while also promoting approaches to 
adaptation. 

As hospitals and health systems explore opportunities to address climate change, they are finding significant overlap and 
synergy between mitigation measures and climate change resilience interventions. 

Many resilience strategies also contribute to climate mitigation and vice versa — for example, siting health sector facilities 
with access to public transportation, deploying on-site energy generation including solar and other renewable sources, 
combined heat and power, building with natural ventilation, purchasing energy-efficient medical devices, and changes in 
health delivery such as telemedicine contribute to both system resilience and climate footprint reduction. Hospitals are 
finding that the interventions that enable them to reduce their dependence on large power grids and infrastructure also 
enable them to better withstand situations, like increased storms, that disable centralized infrastructure. 
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