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Abstract
Background: Over 80 countries have now signed up to the COP26 Health Programme—a World Health Organization 
(WHO)-led initiative on climate change and health—of which 45 countries have committed to reaching net zero emissions 
before 2050. Efforts to reduce healthcare’s carbon footprint raise conceptual, ethical and practical challenges for efficient 
and fair resource allocation. This study investigates how civil servants leading the development and implementation of 
national net zero healthcare strategies conceptualise the responsibility of health systems to cut emissions and describe 
potential trade-offs along the way.
Methods: We undertook 11 online, semi-structured qualitative research interviews between September 2022 – May 
2023 with civil servants leading national net zero healthcare strategies. The interview guide explored three main areas: 
responsibility for emissions, priority setting and international perspectives. Interviews were coded and analysed the data 
using Malterud’s systematic text condensation (STC). 
Results: Four main themes emerged: obligation to act, leadership, governance, and prioritization. Participants described 
that the healthcare system should take responsibility for its entire carbon footprint, including harms inflicted beyond 
national borders. We also found indications of synergistic, multi-scalar health leadership—clinical, civil service, and 
political—helping to accelerate the net zero healthcare agenda. Participants generally rejected the notion of direct “trade-
offs” between efforts to reduce emissions and patient care, emphasising ways net zero healthcare can leverage societal 
health improvements more broadly. These empirical findings inform the emerging literature exploring how health 
systems should account for their environmental impacts. 
Conclusion: Our findings highlight the sincerity of ambitions to deliver net zero healthcare and uncertainties on how to 
get there. Further work characterising the types of constraints and trade-offs policy-makers face on the path to net zero 
healthcare systems, including examples of how these have been overcome, could help integrate climate concerns into 
healthcare decision-making and resource allocation processes.   
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Background
In 2021, the World Health Organization (WHO) and partners 
launched the COP26 Health Programme for climate resilient 
and low-carbon health systems. To date, over 80 countries 
have since signed up, of which 45 countries have committed 
to developing a net zero emissions health system before 
20501 (Box 1). This marks the first time a dedicated Health 
Programme has been promoted at the annual United Nations 
Conference of Parties (COP) climate negotiations. Its success 
reflects the growing international consensus regarding the 
vulnerabilities of the health sector to climate change, as 
well as an awareness that healthcare systems, especially in 
wealthy countries, can and should do more to reduce their 
carbon footprint. WHO has since launched the Alliance for 
Transformative Action on Climate and Health (ATACH) 
to help turn these political commitments into action. This 
platform supports countries with a combination of advocacy, 
technical assistance, knowledge sharing, monitoring, and 
financing.2 The inaugural “Health Day” and climate-health 

inter-Ministerial meeting at COP28,3 as well as the resulting 
COP28 Declaration on Climate and Health endorsed by over 
120 countries,4 highlights widening interest in the health 
sector’s role in responding to climate change. For national 
policy-makers tasked with delivering the net zero healthcare 
commitments, cutting healthcare emissions in the face of 
other challenges—eg, limited financial budgets, the fallout of 
the COVID-19 pandemic, and ageing populations—presents 
a range of practical, ethical and conceptual challenges and 
trade-offs for healthcare resource allocation.5,6 With net 
zero healthcare rapidly shifting from conceptualization to 
implementation it is vital to understand which actions are 
being taken and why.7-9

Healthcare’s carbon footprint currently accounts for 
between 4%-5% of global emissions with large variation 
within and between countries and regions.10 Emissions are 
far higher in high-income countries while the health impacts 
of climate change are concentrated among low- and middle-
income countries (LMICs),11 highlighting the centrality of 
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equity and fairness to healthcare decarbonization. There is 
also considerable variation between high-income countries; 
for example, per-capita emissions vary more than threefold 
between the United States (1.7 tonnes) and England (0.54 
tonnes) without commensurate benefits in healthcare 

Implications for policy makers
• It is increasingly clear that healthcare is not only at risk from climate change but also a large polluter and should do its part to mitigate its climate 

impact.
• Across the world, countries are developing net zero emissions healthcare systems, spearheaded by the World Health Organization’s (WHO’s) 

initiative for sustainable, low-carbon, climate resilient health systems.
• Net zero commitments raise new challenges for fair resource allocation in healthcare, which has not traditionally incorporated climate impacts, 

raising potential trade-offs for health system leaders which should be met on.
• This research highlights the sincerity of ambitions to deliver net zero healthcare and uncertainties on how to get there in ways which best protect 

and improve health. 
• Developing a richer empirical understanding of the constraints and trade-offs facing civil servants and policy-makers is crucial as net zero 

healthcare rapidly shifts from awareness raising to implementation.

Implications for the public
Climate change poses a present and growing threat to health. Keeping global temperature to below 1.5-2 °C in line with the Paris Agreement requires 
rapidly reducing global greenhouse gas emissions. Over the last decade, it has become increasingly clear that the health sector is not only at risk from 
climate change, but also a significant polluter and should do its part to cut emissions. A global movement is now underway to decarbonize healthcare 
systems. Over 80 countries have now signed up to the World Health Organization (WHO) programme for sustainable, low-carbon healthcare 
systems, with 45 countries committing to developing a net zero healthcare system by 2050. The initiative for net zero healthcare systems poses new 
challenges and opportunities for health systems which have traditionally not taken its carbon footprint into account. This study explores how civil 
servants leading this work conceptualise and navigate any potential trade-offs on the pathway to net zero healthcare.

Key Messages 

“Net Zero” is a concept enshrined in the Paris Agreement, the near-
universally ratified, legally binding treaty to limit global warming, 
and the second major treaty to emerge from the UNFCCC.18 
Unlike its predecessor, the Kyoto Protocol, which limited emission 
reduction commitments to a sub-set of industrialized countries, 
the Paris Agreement encourages multi-scalar climate leadership 
by facilitating pledges from all countries, as well as non-state and 
sub-national actors19 – including the healthcare sector.20 Achieving 
net zero requires a combination of reducing emissions, through 
phasing out fossil fuel use, and removing emissions, through 
planting trees or capturing carbon dioxide from the air and storing 
it underground; this reflects the net in net zero. To meet the Paris 
Agreement, global policy targets have coalesced around the target 
of reaching net zero by 2050, with sectoral targets.21

As signatories to the COP26 Health Programme, countries are 
required to undertake baseline emissions assessments, develop an 
action plan or roadmap for a sustainable low-carbon healthcare 
system, and ideally commit to a date to achieve net zero healthcare 
before 2050. In a recent review, Hough and Tanugi-Carresse22 
found a growing number of countries have undertaken baseline 
emissions assessments but still only a few detailed national net 
zero healthcare plans. The clearest example of a net zero healthcare 
roadmap is the English strategy for “Delivering a net zero National 
Health Service”23 which has now been embedded into legislation.24 
This NHS England net zero strategy also discusses how to address 
residual emissions (ie, emissions remaining after all identified 
interventions have been delivered) through research, innovation 
and potentially offsetting mechanisms. 

Abbreviations: UNFCCC, United Nations Framework Convention 
on Climate Change; NHS, National Health Service.

Box 1. Defining Net Zero and Net Zero Healthcare

access, coverage and quality.12,13 Pichler et al14 have identified 
three factors which drive over half of the variation between 
countries: carbon intensity of the domestic energy system, 
the energy intensity of the domestic economy and national 
healthcare expenditure. This highlights the mitigation 
potential from interventions outside of the health sector, as 
well as the need for direct actions from within the health 
sector itself.5

Healthcare’s carbon footprint spans the entire system, 
from the production and procurement of goods, often 
overseas, to clinical practices closer to home. To avoid double 
counting of mitigation efforts, emissions are commonly 
separated into different “Scopes” following the Greenhouse 
Gas Protocol15: Scope 1 (direct emissions incurred on site), 
Scope 2 (emissions from purchased energy), and Scope 3 
emissions (all other emissions embedded in the supply chain). 
The scopes of emissions which are included in estimates are 
important since the majority of healthcare’s carbon footprint 
lies in the supply chain.12,13,16,17 In England, for example, the 
main contributors to the health sector’s carbon footprint are 
patient and staff travel (10%), anaesthetic gases and inhalers 
(5%), building energy (10%), water and waste management 
(5%), and the (Scope 3) supply chain of health services (62%), 
which includes pharmaceuticals and chemicals (20%) and 
medical equipment (10%). 

To date, the qualitative literature examining the emerging 
net zero healthcare agenda has primarily focused on low-
carbon clinical practices, including health professionals’ 
perspectives on how to decarbonize medical specialties25,26 
and shift to more sustainable prescribing approaches.27,28 
Some work has integrated the perspectives of clinicians and 
administrative staff in order to better understand potential 
mitigation strategies and challenges to implementation,29-32 
as well as motivators to engage in sustainability initiatives 
and advocacy.33 Two studies have incorporated participants’ 
perceptions of the responsibility of the healthcare sector 
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to decarbonise. Quittmann et al34,35 examine clinical and 
administrative perspectives within a large hospital in 
Germany, finding that while climate change in general is seen 
to be important, stakeholders did not feel cutting emissions 
was a priority. Instead participants perceived a trade-off 
with patient care and identified multiple organizational 
and structural barriers to implementation. Fylan and 
Allison29 explored health professionals, patients and citizens 
perspectives in northeast England through a series of 
deliberative workshops. They found a “rhetoric-reality gap” 
in which sustainability concerns widespread but directed 
away from individual agency towards organisational factors, 
at which level it is not prioritised. They also find evidence of 
a “moral offset” amongst participants, whereby the task of 
saving lives is considered to exempt the health service from 
reducing emissions. 

A critical stakeholder group overlooked from the net zero 
healthcare literature to date is policy-makers, ie, individuals 
involved in creating and implementing government 
policies.36-38 In this study we focus on civil servants, 
individuals helping to both conceive policy alternatives 
and execute political decisions.39 At this early stage in the 
net zero healthcare agenda, civil servants play a key role in 
conceptualizing the problem, determining the relevance to the 
health sector, and communicating with different audiences. 
This includes informing the political decision, taken by a 
country’s Minister of Health, to sign up to the COP26 Health 
Programme, and determining how to deliver upon these 
commitments.40

Participants in this study are all leading the development 
and implementation of a national net zero healthcare strategy, 
with the exception for one participant from a prominent 
international health agency working on climate change 
and health (Participant 3). The countries represented are 
all members of the ATACH, which provides participating 
individuals an international platform to exchange views, 
share information, and enhance technical and political 
co-operation.41 Eight participants represent high-income 
countries. We incorporate two LMICs (Participants 5 and 8) 
as counterbalancing perspectives in the analysis. 

The net zero healthcare agenda remains in its infancy, with 
ongoing uncertainties on what should be done and at what 
costs.8,10,42 This study investigates how civil servants leading 
the development and implementation of national net zero 
healthcare strategies conceptualise the responsibility of health 
systems to cut emissions and any potential trade-offs along the 
way. Our aim is to develop a richer empirical understanding 
of constraints and trade-offs facing civil servants and policy-
makers, helping to align research and policy agendas as 
net zero healthcare rapidly shifts from awareness raising to 
implementation. 

Methods
Research Design 
We conducted a series of semi-structured qualitative 
interviews with civil servants leading the development and 
implementation of national net zero healthcare strategies. 
Individuals were located within the respective country’s 

Ministry of Health, Directorate of Health or Public Health 
Agency. The study has been conducted as part of broader work 
examining the ethical implications of the net zero healthcare 
agenda. 

Sampling and Recruitment
We used a purposive sampling strategy to identify participants, 
including countries which had signed up to the COP26 health 
program and set a specific date to achieve net zero healthcare. 
Recruitment took place between July 2022 – April 2023. 
There were initially 8 email invitations (contact details were 
obtained from the website of the government department) 
with snowball sampling. In July 2022, the WHO Climate 
Change and Health Unit shared an invitation letter on our 
behalf with regional and country contacts to the ATACH. This 
did not result in any responses. We also placed two emails on 
a mailing list of environmentally engaged clinicians (“Doctors 
for Sustainable Healthcare” and Healthcare Without Harm), 
in December 2022 and March 2023, which yielded four 
additional country contacts. Overall, we identified and 
contacted relevant persons in 18 countries (11 high-income, 
7 low- and middle-income) and 4 international organisations 
(Table). 

Data Collection
In total, 11 semi-structured qualitative research interviews were 
undertaken between September 2022 – May 2023; involving 
8 high-income countries, 2 LMICs and 1 representative 
from a prominent international health agency working on 
climate change and health. All interviews were undertaken 
via video link (using Microsoft Teams or Zoom software). The 
interview guide (available in Supplementary file 1) followed 
three main themes: responsibility for emissions, priority 
setting and international perspectives. Interviews were audio 
recorded, transcribed verbatim and pseudonymized with 
unique identifiers on a password protected laptop owned by 
the University of Bergen, and safely stored on the encrypted 
Microsoft One Drive server. 

Three authors are involved in this study. The first author led 
the study, including data collection, analysis, and manuscript 
writing. They are a medical doctor with a longstanding 
interest in climate change and public health, particularly the 
ethical and policy dimensions of net zero healthcare. This has 
influenced the design of the interview guide and framing of 
the net zero challenge around the United Nations Framework 
Convention on Climate Change (UNFCCC) principles. The 
second author is a philosopher of science working within the 
field of ethics and philosophy of science. The third author is 
a medical doctor and philosopher working on fair priority 
setting in health. 

Data Analysis 
Data were manually transcribed, then coded and analyzed 
following Malterud’s systematic text condensation (STC).43 
All authors conceptualized the study and planned the analysis. 
Two authors (AB and KB) independently read the interviews 
in full and identified preliminary themes. AB undertook the 
analysis and wrote the manuscript. All authors gave regular 
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feedback during the analysis, reviewed drafts and agreed the 
final manuscript. While the STC coding process is inductive, 
our thought process throughout this study—from the aims of 
the study to the development of the interview guide and the 
coding process—has been informed by the guiding principles 
of the UNFCCC44 and the ethics work of the International 
Panel on Climate Change.45

Results
As both a concept and a practice, net zero healthcare is 
still in its early phases. During the interviews, the need for 
urgent action in the face of uncertainty and policy constraints 
came to the fore. From our analysis we identified four 
main themes (Figure): (i) Obligations to act (“Unravelling 
obligations to act”), (ii) leadership (“Multi-scalar leadership”), 
(iii) governance (“Orchestrating ambitiousness”), and (iv) 
prioritization (“Prioritising net zero”). Unravelling obligations 
to act, describes the intersecting responsibilities at the level 
of individual clinicians, health systems and global justice. 
Multi-scalar leadership, discusses the policy dimensions of net 
zero healthcare with a focus on civil servants. Orchestrating 
ambitiousness, describes the wider policy context, including 
new potential avenues for international collaboration across 
healthcare systems. Prioritising net zero, explores how 
participants conceptually balance net zero with other health 
sector goals.

Unravelling Obligations to Act
Within the Obligations to act theme there are three sub-
themes: “Obligation to act on behalf of the health sector,” 
describing views on the health sector’s responsibility to cut 
emissions; “Obligation to act for global justice,” exploring 
how this responsibility could and should be shared globally; 
and “Obligations to act in the clinic,” discussing the role of 
healthcare professionals in the net zero healthcare agenda. 

Obligation to Act on Behalf of the Health Sector
The health sector was seen to have a responsibility to cut 

The intersecting 
responsibilities at the level of 
health systems, global justice 

and individual clinicians.

Obligation to act 
on behalf of the 

health sector

Obligation to act 
for global justice 

Obligations to act 
in the clinic 

The policy dimensions of 
net zero healthcare with a 

focus on civil servants.

Role of civil 
servants

Value of political 
commitments and 

support

Decision-makers’ 
constraints
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including new international 
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healthcare systems. 

Influence of the 
healthcare model

Accountability to 
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International 
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How participants 
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zero with other health 
sector goals. 

Conceptualising 
trade-offs

Financing net zero

Navigating trade-
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‘Orchestrating 
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‘Prioritising 
net zero’Theme

Sub-themes

Definition

Figure. Overview of the Analysis Themes and Sub-themes.

Table. Participant Characteristics

Characteristics

Gender (% female) 22

Age (y) Under 45 (4), Over 45 (7) 

Regional representation (by 
WHO world region)

Africa (1), Americas (2), Eastern 
Mediterranean (0), Europe (7), 
South-East Asia (1), Western 
Pacific (0)

Country income group (by World 
Bank classification)

Low-income (1), lower-middle 
income (0), upper-middle income 
(1), high-income (8)

Organisational representation 
(by Government agency)

Ministry of Health (5), Health 
Services Directorate (4), Public 
Health Directorate (1)

Abbreviation: WHO, World Health Organization.

emissions, both as a public service and in keeping with the 
health sector’s commitment to avoid harm. This was broadly 
framed in terms of trust: the health sector is full of trusted 
professionals who are individually and collectively bestowed 
with a responsibility to show leadership on societal issues 
affecting health – including climate change. One participant 
described the failure to act on healthcare’s carbon footprint as 
contravening the health sector’s “social mission.” 

“I don’t think there is anyone that is unsympathetic to the 
challenges health systems face – and to the real demands 
that they are up against – but as a society we all have to 
contribute to tackling climate change and the harm that it 
creates. I think for healthcare organisations that is especially 
aligned with the mission” [P6].
Participants from different income-groups focused on 

different dimensions of net zero healthcare. High-income 
country participants focused on how to cut emissions to 
meet net zero goals efficiently, in ways which protect and 
improve healthcare. Some participants emphasized that this 
isn’t about some abstract benefit of reducing carbon, but 
rather that pursuing net zero can and should directly improve 
patient care. The focus amongst LMIC participants was more 
directed towards the harms of climate change itself. As one 
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of the participants put it, the health system is the main line 
of defence against climate change, therefore, building climate 
resilient, low-carbon health systems is a priority. 

Scope 3 supply chain emissions were considered equally 
important for the health system to tackle as Scope 1 and 2 
emissions; participants reflected that Scope 3 emissions are, 
however, less directly under their control. As one participant 
put it: “I don’t know if [different emission scopes] affects our 
responsibility, I think it impacts the way we address them” 
[P11]. A dominant framing used by participants was agency: 
“health systems have control over their decisions and ultimately 
have a 100% responsibility to act on 100% of emissions” [P2]. 
This represents a widely shared view amongst participants 
that Scope 3 emissions, accounting for the majority of the 
healthcare carbon footprint, are too big to ignore. 

Obligation to Act for Global Justice 
Participants understood and described a rationale for taking a 
global perspective, including that climate change will worsen 
already wide health inequalities. All countries were seen 
to have a role in cutting emissions from the health sector; 
however, participants did not consider global responsibilities 
to be directly relevant to their work. As one participant put it: 
“You don’t say these countries have to do something and these 
countries don’t. You say these countries have to do something 
and these countries can afford to take a little bit longer – but 
everyone has to run at this” [P2]. At the same time, participants 
acknowledged practical challenges to implementing net zero 
healthcare globally. Particularly, as one participant put it, 
since there are no global mechanisms, net zero healthcare is, 
practically speaking, a national effort: 

“Responsibility should be seen at the country level and 
then scaled down at the local, or even facility level. I will tell 
you why – because there are no obligatory mechanisms at the 
global level that can push or interfere” [P3].
While high-income country participants described a 

responsibility incumbent upon them, as historical polluters, 
to support poorer countries to deliver net zero healthcare, 
they felt constrained, practically, by structural barriers – 
namely that their work remit focuses on decarbonizing 
healthcare nationally. LMIC participants focused more on the 
responsibility upon high-income countries to honour their 
historical responsibilities by providing greater financial and 
technical support. 

Obligations to Act in the Clinic 
Participants described how clinicians had first-hand 
experience of the health impacts of climate change. The phrase 
“do no harm” was often used as a rationale for why healthcare 
professionals and the health sector should take action to 
reduce emissions. Expanding on this idea, one participant 
reflected how all economic activities cause emissions, which 
in turn cause harm: “I don’t believe we can do no harm at 
all, but I think we should do less harm than we currently do” 
[P7]. Clinicians were felt to hold considerable autonomy over 
healthcare practices, guideline setting and decision-making 
which can be amended to account for climate impacts. Several 
participants described a corollary responsibility for clinicians, 

in their role as advocates, to speak out and take action to 
reduce emissions. Senior clinicians, especially those in 
government or leading professional organisations, were seen 
to have a particularly important role in shifting healthcare 
norms to incorporate climate concerns. As one participant 
put it, there is a certain “civil responsibility” upon clinicians 
in government who are entrusted with the task of providing 
scientific advice to take this issue seriously.

Multi-scalar Leadership 
We identified three sub-themes within the leadership theme: 
“Role of civil servants,” exploring how participants engaged 
with net zero healthcare in their position in the policy process; 
“Value of political commitments and support,” describing 
the value they placed participants placed upon engagement 
from politicians and senior leaders; and “Decision-makers 
constraints,” discussing the perceived constraints of health 
leaders and the information required to support decision-
making. 

Role of Civil Servants
The emergence of the net zero healthcare agenda was 
considered to be both rapid and widespread, despite relatively 
few resources and little political clout. The COP26 Health 
Programme was viewed to have played a central role, both by 
drawing attention to the issue and raising the profile of work 
often already underway to reduce the environmental impacts 
of healthcare. However, this work was often described as 
driven from the “bottom-up” through the dedication and 
passion of people working at different levels of the health 
sector. Multiple participants described how they personally 
helped advance the net zero healthcare agenda, including by 
bringing colleagues together from across the health system to 
explore this issue. 

“The reality is that this wasn’t something that was top-
down driven, it was something that was driven by myself, as 
a middle manager, essentially you know within Government, 
and colleagues with an interest who cared about this subject, 
within health boards” [P4].
The net zero agenda was seen to be popular amongst staff 

throughout the healthcare system. Developing a strategy 
with specific goals was viewed as a good way to show impact, 
including of work which had already been undertaken. 
Alongside awareness-raising, a recurring theme was the need 
to build up the capacity of staff to deliver the work. 

“There is so much enthusiasm and I’m not sure we’ve totally 
figured out how to really harness that. We could probably be 
doing more and going faster if we could just figure out how 
to tap into or how to give more direction to people who want 
to be a part of the solution” [P11].
Participants framed the capacity building challenge not 

only around funding but also the challenges of recruiting a 
cadre of experts with the right expertise – especially clinicians 
who understand the whole system.

Value of Political Commitments and Support
The COP26 health programme was considered to have 
played a central role in building national support for net zero 
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healthcare. In particular, the way the collective goals and 
involvement of WHO lends the programme a global reach. 
As one participant reflected, although health representatives 
had always attended COP meetings, they had been on the 
fringes; the COP26 Health Programme helped bring the 
health sector into fray. Since the COP26 health programme is 
a political commitment, signed onto by government officials, 
participants described it as having an important support 
function.

“Making the COP26 Health Programme commitment was 
a way of further legitimising the importance of the topic and 
the work we do… and keep it on the agenda of the Ministry” 
[P10].
Net zero healthcare was viewed as an intersectoral agenda, 

requiring collaboration beyond international borders, across 
government ministries and between private and public actors. 
Participants described that a common net zero framework 
has made intersectoral work easier, with potential to leverage 
additional benefits for public health. 

Decision-Makers’ Constraints
Participants described how both the public and politicians 
are increasingly concerned about climate change and health, 
which is helping to sustain the momentum of the net zero 
healthcare agenda. However, for better or worse, health 
service leaders and Ministers get judged by metrics and in 
most countries this has not, until very recently, included net 
zero. Decision-makers were described as facing a series of 
constraints that make it difficult for them to prioritize this 
issue. This includes some ambiguity on the costs involved in 
achieving net zero healthcare, such as the extent of upfront 
investments.

“Some things will provide a return on investment, other 
things won’t – that’s the bit that we really need to get a better 
understanding of because that’s where our Ministers will 
have to make some choices” [P1].
In part, this was seen to be about control mechanisms 

and the core functions of a Ministry of Health, which has 
not traditionally included climate, as opposed to relatively 
“concrete” problems like hospital waiting times. As one 
participant put it, health leaders are often under fire and 
understandably reluctant to make “grand gestures” they 
cannot deliver upon. 

Orchestrating Ambitiousness
Within the Governance theme are three sub-themes: 
“Influence of the healthcare model,” in which participants 
broadly explored the nexus between the health policy context 
and net zero commitments; “Accountability to commitments,” 
describing the rationale for developing a net zero healthcare 
strategy and the perceived importance of ensuring it is 
credible; and “International collaboration,” discussing the 
potential opportunities and challenges of working across 
health systems. 

Influence of the Healthcare Model 
The structure of a country’s health system and the national 
policy context were seen to be central to understanding 

countries net zero commitments and their potential to 
deliver upon current targets. Pre-existing national net zero 
targets—either for the country as a whole or for the public 
sector—provided a hook for policy-makers to more easily 
commit to the COP26 health programme. Making national 
commitments was perceived to be more challenging in both 
federalized or more privatized healthcare systems which have 
a relative lack of control over the system – both in terms of 
policy and funding. 

“We are not the one providing healthcare, we are not 
– technically – the ones financing the system, but in the 
end, we are the ones ultimately responsible for the entire 
system, so there is always the question: ‘what is our role and 
responsibility?’” [P10].
With regards to implementation, participants from 

countries with a larger proportion of private providers 
described having a greater reliance on encouragement and 
a less clearly defined role. Some participants speculated that 
this work is surely much easier in a single-payer system which 
can use centralized mandates. 

Accountability to Commitments
A widely discussed issue was the challenge of both being 
accountable to net zero commitments and meeting interim 
goals. Some participants discussed this issue primarily in 
terms of internal accountability – how to divide up the carbon 
budget within the health sector and allocate responsibility for 
cutting each chunk of emissions. Others focused on external 
accountability to specific targets – how to demonstrate 
that the health sector commitments, taken altogether, are 
ambitious and sincere. The development of a national strategy 
was seen to serve both functions, with the additional value of 
bringing together often already pre-existing, but piecemeal, 
commitments in one place. 

“We decided to write a climate strategy as, hopefully, a 
yard stick to measure ourselves against and call ourselves to 
account in becoming way more responsible about how we 
protect our environment and our climate” [P7].
Participants also described not yet having enough clarity 

on what exactly net zero healthcare entails, while at the same 
time recognizing the power of aspirational targets to motivate 
staff, drive action and innovate solutions. Striking the right 
balance between ambition and credibility, including setting a 
date to reach net zero, was viewed as crucial. However, as one 
participant put it, whole PhD’s could be written exploring the 
right level of emission reductions – the focus should be on 
how to cut emissions without delay. 

International Collaboration 
The role for international collaboration was widely discussed 
in relation to developing strategies and inspiring partner 
countries to act. This was seen to help avoid needless mistakes, 
meet common goals, and take rapid action. Tackling Scope 
3 emissions through aligning procurement expectations 
internationally was another area of great promise. 

“For me the supply chain draws attention to the need 
for healthcare systems around the world to be working in 
harmony, on the same page with the same aim” [P4].
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Participants highlighted the potential value of shared learning 
between high-income and low-income countries – not least, as 
one participant put it, given the imperative that high-income 
countries learn to do more with less. Alongside the potential 
benefits of international collaboration participants described 
a potential drawback: collaboration takes time. Especially for 
the frontrunner countries offering support to others. Given 
the constrained capacity of an already limited pool of people, 
a priority was ensuring international collaborations are, as far 
as possible, mutually beneficial for all country counterparts. 

Prioritising Net Zero
The final theme on Prioritization has three sub-themes: 
“Conceptualizing trade-offs,” exploring how participants 
framed the opportunities and challenges of pursuing net 
zero; “Financing net zero,” focusing more specifically on the 
anticipated financial costs; and “Navigating trade-offs,” piecing 
these two sub-themes together to explore how potential trade-
offs on the pathway to net zero healthcare could and should 
be managed by the health sector. 

Conceptualizing Trade-offs
While trade-offs were considered relevant to net zero 
healthcare, several participants felt it important to be clear 
about the nature of the choices health decision-makers 
face. Participants wanted to distinguish between theoretical 
trade-offs and practical trade-offs. For example, the current 
use of relatively high-carbon single-use surgical equipment, 
as opposed to relatively low-carbon reusable equipment, 
to “ostensibly” minimise infection risk, was described as a 
misperceived trade-off. 

“There will be people who say ‘yes’ but it has to be safe 
for patients. “Whatever we do has to be safe for patients” – 
that corollary is often put in. And it should be put in so long 
as its not just a wedge to kind of open the door and let the 
emissions out – which it could be” [P7].
Another participant discussed how there is a “myth out 

there” that net zero work will eat into clinical budgets, when 
in practice the net zero budget and the clinical budget almost 
never meet. Other participants described how net zero 
investments often save money. The practical trade-offs were 
perceived to lie more in the attention paid to the issue by 
policy-makers, how services are organized and the willingness 
to take responsibility for cutting emissions.

Another recurring topic was the idea of “win-wins” or 
“co-benefits” – interventions which are both good for health 
and the climate. Participants reflected that there are both 
untapped “co-benefits,” such as telehealth to tackle urban-
rural inequalities in care, but also potentially unavoidable 
health-climate trade-offs in the future once the relatively 
easy measures, such as switching from high polluting to 
low polluting anaesthetic gases, have been undertaken. For 
several participants, the relative magnitude of the potential 
co-benefits, as compared to the potential costs, remains 
marred by uncertainty. 

Financing Net Zero
Like all net zero targets, a central challenge described by 

participants was the question of what financial costs are 
associated with pursuing net zero healthcare. No country 
had fully costed the net zero programme—though some were 
further advanced than others—with participants explaining 
that they still didn’t have enough information to do so. Most 
of the anticipated costs were upfront capital costs on buildings 
and infrastructure. 

Perspectives on financing were broadly split into two 
categories. There were those who were primarily concerned 
about the immediate budgetary impacts: “At some time you 
will run out of quick wins and have to do things that cost 
money. I’m not sure what is going to happen. There is no budget 
for this” [P9]. There were others who anticipated efficiency 
savings and viewed ‘costs’ as a misnomer, referring instead to 
“investments”: “you can act on a solid 70% of your emissions 
profile without additional upfront capital pressure” [P2].

Reflections on the challenge of financing net zero also 
differed substantially between country income groups. 
An LMIC participant focused on how climate change is 
already having huge health impacts and they need resources 
immediately to help accelerate this work. By contrast, several 
high-income country participants described how this issue 
still largely receives lip service, with one stating that decision-
makers will only wake up once the consequences are on their 
doorstep.

Navigating Trade-offs
There were a range of views on the nature of the trade-offs 
involved in net zero healthcare. A simple cost vs. climate 
formulation was generally considered too narrow and 
out of step with the reality of health policy-making and 
resource allocation in healthcare. There was a desire to, as 
far as possible, avoid trade-offs through identifying synergies 
between health and climate goals. 

“We just have to make sure that there aren’t trade offs! I’m 
not sure they are necessarily naturally aligned… but we have 
to identify solutions that don’t compromise quality or safety 
in any way but also meet the goals of resilience and emissions 
reduction” [P6].
Participants also described a need to better acknowledge the 

existing trade-offs by properly accounting for climate-related 
harms from healthcare-related emissions. Procurement was 
seen to represent a good microcosm of the trade-offs at 
stake. Putting a value on reducing emissions (ie, a “carbon 
weighting”) within decision-making processes could influence 
decision-making – otherwise it is too easy to ignore. As one 
participant put it, if the clinical impact of an intervention is 
negligible (eg, using a high-carbon vs. a low-carbon inhaler) 
then patient factors need not necessarily win out. 

A related issue was the challenge of implementation. 
Multiple participants described how their teams were 
beginning to explore how to, in practice, incorporate emissions 
into resource allocation and procurement decisions. This was 
seen as an interesting development but only one piece of the 
puzzle.

Discussion 
This study aimed to explore how civil servants leading the 
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development and implementation of net zero healthcare 
programmes frame their responsibility to cut emissions and 
characterize the potential challenges and trade-offs along 
the way. Results from the thematic categories emerging from 
the interviews are summarized in the following four key 
findings: (1) Healthcare systems should take responsibility 
for their entire carbon footprint, including the harm inflicted 
beyond their national borders; (2) There are indications 
of multi-scalar health leadership—clinical, civil service, 
and political—helping to accelerate the net zero healthcare 
agenda; (3) Intersectoral collaborations necessitated by the 
net zero healthcare agenda could help leverage societal health 
improvements more broadly; and (4) Participants generally 
reject the notion of direct ‘trade-offs’ between efforts to 
reduce emissions and patient care. 

The first key finding relates to the perceived responsibility 
of national health systems to cut their global carbon footprint. 
This reflects the findings of diverse surveys and qualitative 
studies with healthcare workers which indicate high levels 
of concern about climate change, a responsibility to increase 
public awareness and a duty to minimise environmental 
impacts of healthcare.46-48 Clinicians are currently leading an 
array of work to measure and mitigate the carbon footprint 
of healthcare in ways which protect and improve health 
outcomes.49-51 Sherman et al argue that given the need to 
transform healthcare culture and practice, “Achieving net zero 
emissions in healthcare will be possible only with radical and 
immediate engagement of the clinical community.”52 

Against the backdrop of widespread engagement of the 
clinical community, it is particularly notable that the axiom 
“do no harm,” referring to the foundational principle of clinical 
ethics to protect patients,53 echoed across our interviews. This 
idea clearly holds rhetorical appeal – it is widely alluded to in 
the climate and health academic and non-academic literature, 
including the name of a partner organization in the COP26 
Health Programme (“Healthcare Without Harm”). As ethicist 
Daniel Sokol54 has discussed, “do no harm” is clearly a “flawed 
dictum” – more accurate would be “Do no net harm.” On the 
level of individual patients, this is what ‘do no harm’ means 
in practice. All healthcare interventions carry some harm, or 
risk of harm, which must be balanced against the potential 
benefits. However, where multiple people are concerned—ie, 
where different individuals stand to gain or lose out—it is a 
moral problem. In the case of carbon emissions associated 
with healthcare, where the benefits are accrued to individual 
patients while the harms, even when quantified,55–57 are shared 
globally, over time and to non-identifiable individuals,58 this 
is especially challenging for the traditional conceptualization 
of fair resource allocation within health systems. 

Net zero healthcare thus presents a new perspective on a 
longstanding problem. As long discussed by global justice 
theorists,59,60 an intimately connected global society has 
precluded the establishment of mechanisms to fairly govern 
these relations. This idea has been widely discussed in relation 
to healthcare as well; be it the unethical overseas procurement 
of surgical equipment,61 the “brain drain” of healthcare workers 
from the global south to the global north,62 or the inequitable 
distribution of vaccines during the COVID-19 pandemic.63 

Carbon emissions further illustrate healthcare’s global impacts 
and the inability of national borders to delineate responsibility 
and fair resource allocation. Enhancing ongoing efforts to 
quantify and communicate the harms resulting from carbon 
emissions,56,64 including from the health sector itself,13,65 could 
support more direct accountability for the negative impacts 
and the responsibility to act. 

The second key finding is the role of multi-scalar leadership 
in driving climate action in the health sector. This clearly 
aligns with the rationale of the polycentric governance 
approach, underpinning the Paris Agreement, which posits 
that action across many levels of governance, rather than at 
the top political level alone, can inspire greater ambition and 
ultimately better curtail global temperature rise.66 However, 
a persistent challenge for national climate governance is the 
simultaneous need for both long-term strategic commitments 
(ie, a net zero target date) and near-term actions within the 
messy reality of domestic politics. The WHO Operational 
Framework for Building Climate Resilient and Low-
Carbon Health Systems67 addresses this head on, placing 
transformative leadership and governance—which includes 
high-level political buy-in, strong governance, clear policy 
programmes, and synergistic intersectoral collaborations—a 
key pillar of its work. Of relevance for politicians and policy-
makers, participants in our study set a high value on political 
support for net zero healthcare, describing how the COP26 
Health Programme commitments helped to elevate and 
further legitimize their work amongst peers and staff. This 
may reflect the position of civil servants in the policy-making 
process and their need for specific goals, broad support and 
clear accountability mechanisms. It also highlights the value 
of political support as an important driver of system wide 
action. 

There are a growing number of case studies from the 
facility level68-70 and within clinical specialities71,72 showcasing 
actions to decarbonize healthcare. Sustaining the long-
term strategic priority of net zero healthcare while avoiding 
piecemeal implementation is, in our view, contingent on 
defined targets with accountability mechanisms to monitor 
progress. Dedicated national net zero healthcare strategies are 
therefore vital, serving three main functions: first, reducing 
dependency upon other state and non-state actors to fulfil 
their climate pledges (thereby indirectly reducing healthcare’s 
carbon footprint), which often fade away in the face of other 
concerns73,74; second, benchmarking progress by setting 
out clear plans to address the bulk of emissions directly 
under the health sector’s control; and third, stimulating new 
collaborations across sectors to tackle emissions outside the 
health sector’s direct control, helping accelerate wider societal 
action. 

The third key finding is the emergence of new 
collaborations through net zero healthcare initiatives 
which could potentially improve health more broadly. This 
includes greater cross-sectoral collaboration which can 
help tackle the underlying social determinants of health, 
as well as international cooperation to align procurement 
expectations and share best practice. Bi-directional learning 
from countries in the global north and global south may 
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help question well established orthodoxies: why is the carbon 
footprint of a cataract surgery 30 times lower in India than in 
the United Kingdom, at a fraction of the cost, with the same 
clinical outcomes?75 Re-framing the narrative could help turn 
attention to the inherent wastefulness and inefficiency of 
many wealthy countries’ healthcare systems and help bring 
the goal of ‘frugal innovation’ and low-carbon innovation into 
the mainstream.76-78

Our final key finding is how participants conceptualise 
trade-offs. Although several studies frame net zero healthcare 
in terms of trade-offs between competing health system 
goals,5,79,80 participants were generally wary of the notion of 
a direct trade-off between emissions-related climate harms 
and patient care. This is relevant to work examining how to 
integrate carbon emissions into healthcare resource allocation 
processes.81,82 Several participants framed the path to net zero 
healthcare in terms of “investments” – emphasizing that many 
(so-called) “costs” provided a rapid return – or focused on “co-
benefits” of climate action. Quitmann et al34,35 found more of 
a perceived conflict between mitigation and patient care than 
we did here – including an overriding focus to help immediate 
patients, and relatively little attention to “co-benefits” or the 
idea that healthcare has a special moral obligation to mitigate 
emissions. This may reflect differences in the setting of our 
study, which focused on the health policy level and so can 
consider the broad suite of co-benefits on a population level,83 
rather than Quitmann et al, whose interviews with hospital 
administrators focused more on specific and practical 
mitigation measures. 

While there are indications that net zero healthcare can 
save money and improve health,84,85 there remains uncertainty 
as to if, and how, this can be done at pace and scale. A 
challenge recently discussed by Shojania42 is the paucity of 
clear-cut examples through which changes to clinical practice 
can reduce emissions, leading to a focus on potentially 
intractable problems such as reducing unnecessary care. 
Similarly, there remains a lack of clarity on the extent to 
which disease prevention can reduce the overall healthcare 
carbon footprint system-wide, as opposed to within 
individual disease pathways.86,87 As discussed by Sue-Chue-
Lam et al,88 improving efficiency will not necessarily reduce 
emissions either, highlighting a broader argument for system 
transformation as opposed to changes on the margins.89,90 

System transformation includes change both within 
the system, for example, rebalancing health systems away 
from resource intensive hospital-based care models,91 and 
outside the healthcare system, for example, by tackling 
income inequality—a major driver of disease and healthcare 
utilization inequalities92—through more serious action on the 
social determinants of health.93 This alludes to a point raised 
by several participants that trade-offs are not simply between 
health and financial cost, but other factors such as political 
will and how services are organized; in turn, shaped by 
historical path dependencies which limit the space for system 
transformation.94,95 Here the WHO Operational framework 
for building climate resilient and low carbon health systems 
offers a useful blueprint, helping to define the characteristics 
of sustainable healthcare systems, identify potential trade-offs 

and monitor progress towards high-quality care for all in a 
warming world.67 Further empirical research characterizing 
the types of constraints and trade-offs policy-makers face 
on the path to net zero healthcare, including examples of 
how these have been overcome, could help integrate climate 
concerns into healthcare decision-making and resource 
allocation processes. 

Strengths and Limitations
Key strengths of this study are its timing—as net zero healthcare 
shifts from its conceptualization to implementation, and 
its novelty—as the first study of civil servants tasked with 
designing and implementing net zero healthcare initiatives. 
These perspectives contribute to a limited pool of empirical 
studies to inform both further theoretical work and policy-
making. We faced several limitations. Firstly, the study 
focuses on high-income countries, reflecting the preliminary 
stage of this net zero agenda, with national commitments 
yet to be fully institutionalized at the country level. We 
faced significant challenges recruiting more participants 
and would ideally have included more diverse perspectives. 
Future research could focus on LMICs, which face distinct 
sets of challenges to high-income countries. Secondly, 
research interviews were conducted just 12-18 months 
following the launch of the COP26 Health Programme. As 
a result, participants may represent the “frontrunners” with 
pre-existing commitments and a history of work in this 
area, which could further limit the study’s generalizability. 
Thirdly, interviews were undertaken online and only in an 
individual (1:1) format. Given the timing of the interviews, 
at the tail end of the COVID-19 pandemic, participants were 
familiar with the online interview setting and talked candidly. 
However, they may have benefitted from focus groups to 
elucidate richer and potentially more nuanced perspectives 
on responsibilities and trade-offs. Fourth, the interviews were 
undertaken, transcribed, and primarily analyzed by the lead 
author, as part of their PhD project. We took steps throughout 
the research process to minimize individual bias affecting 
the study’s validity,96 including independently reading the 
transcripts and identifying preliminary themes, and having 
regular discussions at each stage of the research process, from 
the study conceptualization to the interview guide design, 
data analysis and write up. 

Conclusion 
The shift towards more sustainable, low-carbon healthcare 
systems presents new ethical challenges and potential trade-
offs for health systems which have traditionally overlooked 
the climate impacts of healthcare delivery. This study offers a 
snapshot of the net zero healthcare agenda in its early phases, 
primarily in high-income countries. Our study highlights 
both the sincerity of country commitments to delivering 
net zero healthcare systems and uncertainties on how to get 
there. Notably, participants generally rejected the simplistic 
framing of health vs. climate trade-offs, favouring the 
language of “investments” over “costs.” They also highlight the 
moral responsibility of health systems to tackle their carbon 
footprint and the potential to inspire greater action in other 
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sectors. For the growing number of countries working to 
develop net zero healthcare strategies, these findings provide 
an insight into how country counterparts are conceptualizing 
and working towards net zero healthcare. To support 
this work, future research should aim to develop a richer 
empirical understanding of the constraints and trade-offs 
civil servants and policy-makers face, with specific attention 
to the challenges and opportunities the net zero healthcare 
agenda presents in LMICs.

Acknowledgements
This project was conducted with the support of the Takemi 
Program in International Health at the Harvard T.H. Chan 
School of Public Health. 

Ethical issues 
The study has received ethical approval from the Norwegian Centre for 
Research Data (Reference number: 367779). No patient sensitive or personal 
data were collected. All participants were provided with material explaining 
the aims, data management and participation requirements in advance of the 
interview and provided written consent to take part in the study. 

Conflicts of interest 
AB and OFN are members of the Lancet Commission on Sustainable 
Healthcare. KB has no conflicts of interest to declare. 

Authors’ contributions 
Conceptualization: Anand Bhopal, Kristine Bærøe, and Ole F. Norheim.
Data curation: Anand Bhopal.
Formal analysis: Anand Bhopal and Kristine Bærøe.
Investigation: Anand Bhopal.
Methodology: Anand Bhopal, Kristine Bærøe, and Ole F. Norheim.
Supervision: Kristine Bærøe and Ole F. Norheim.
Writing–original draft: Anand Bhopal.
Writing–review & editing: Anand Bhopal, Kristine Bærøe, and Ole F. Norheim.

Availability of data and materials
Given the relatively small number of potential participants, demographic data on 
participants are not provided and to the minimal extent necessary, quotes and 
text have edited to remove any identifiable information. 

Funding statement 
This work was undertaken as part of a PhD funded by Faculty of Medicine at the 
University of Bergen, Norway. The funder had no role in this work.

Authors’ affiliations
1Bergen Centre for Ethics and Priority Setting, Department of Global Public Health 
and Primary Care, Faculty of Medicine, University of Bergen, Bergen, Norway. 
2Centre for Energy and Climate Transformation (CET), University of Bergen, 
Bergen, Norway. 3Takemi Program in International Health, Department of Global 
Health and Population, Harvard T.H. Chan School of Public Health, Harvard 
University, Boston, MA, USA. 4Department of Global Public Health and Primary 
Care, Faculty of Medicine, University of Bergen, Bergen, Norway. 5Department 
of Global Health and Population, Harvard T.H. Chan School of Public Health, 
Harvard University, Boston, MA, USA.

Supplementary files
Supplementary file 1. Interview Guide.

References
1. World Health Organization (WHO). COP26 Health Programme: Country 

Commitments. 2024. https://www.who.int/initiatives/alliance-for-transfor-
mative-action-on-climate-and-health/country-commitments.

2. ATACH. Our Mission - The Community of Practice for Climate Resilient and 
Low Carbon Sustainable Health Systems. https://www.atachcommunity.
com/our-mission/. Accessed January 3, 2024.

3. World Health Organization (WHO). COP28 Health Day. 2023. https://
www.who.int/news-room/events/detail/2023/12/03/default-calendar/
cop28-health-day. Accessed January 4, 2024.

4. UNFCCC. COP28 UAE Declaration on climate and health [Internet]. 
UAE: COP28; 2023. https://www.who.int/publications/m/item/cop28-uae-
declaration-on-climate-and-health. Accessed December 22, 2023.

5. Bhopal A, Norheim OF. Priority setting and net zero healthcare: how much 
health can a tonne of carbon buy? BMJ. 2021;375:e067199. doi:10.1136/
bmj-2021-067199

6. Bhopal A, Bærøe K, Norheim OF. How do we decarbonise fairly? 
Emissions, inequities and the implications for net zero healthcare. J R 
Soc Med. 2022;115(9):337-340. doi:10.1177/01410768221113069

7. Lakatos K, Teherani A, Thottathil SE, Gandhi S, Weiser SD, Brindis 
CD. A race to net zero-early lessons from healthcare’s decarbonization 
marathon. Health Aff Sch. 2023;1(1):qxad006. doi:10.1093/haschl/
qxad006

8. Howard C, MacNeill AJ, Hughes F, et al. Learning to treat the climate 
emergency together: social tipping interventions by the health community. 
Lancet Planet Health. 2023;7(3):e251-e264. doi:10.1016/s2542-
5196(23)00022-0

9. McGeoch L, Hardie T, Coxon C, Cameron G. Net Zero Care: What Will it 
Take? The Health Foundation; 2023. https://www.health.org.uk/publications/
long-reads/net-zero-care-what-will-it-take. Accessed November 7, 2023.

10. Bhopal A, Norheim OF. Fair pathways to net-zero healthcare. Nat Med. 
2023;29(5):1078-1084. doi:10.1038/s41591-023-02351-2

11. Romanello M, Napoli CD, Green C, et al. The 2023 report of the Lancet 
Countdown on health and climate change: the imperative for a health-
centred response in a world facing irreversible harms. Lancet. 2023; 
402(10419):2346-2394. doi:10.1016/s0140-6736(23)01859-7

12. Tennison I, Roschnik S, Ashby B, et al. Health care’s response to climate 
change: a carbon footprint assessment of the NHS in England. Lancet 
Planet Health. 2021;5(2):e84-e92. doi:10.1016/s2542-5196(20)30271-0

13. Eckelman MJ, Huang K, Lagasse R, Senay E, Dubrow R, Sherman JD. 
Health care pollution and public health damage in the United States: 
an update. Health Aff (Millwood). 2020;39(12):2071-2079. doi:10.1377/
hlthaff.2020.01247

14. Pichler PP, Jaccard IS, Weisz U, Weisz H. International comparison of 
health care carbon footprints. Environ Res Lett. 2019;14(6):064004. 
doi:10.1088/1748-9326/ab19e1

15. World Business Council for Sustainable Development, World Resources 
Institute. A Corporate Accounting and Reporting Standard (Revised 
Edition). 2015. https://ghgprotocol.org/sites/default/files/standards/ghg-
protocol-revised.pdf.

16. Malik A, Lenzen M, McAlister S, McGain F. The carbon footprint of 
Australian health care. Lancet Planet Health. 2018;2(1):e27-e35. 
doi:10.1016/s2542-5196(17)30180-8

17. Baddley J, Rasheed FN. The Aga Khan Development Network’s 
(AKDN) approach to supply chain carbon foot printing for healthcare 
providers. Clean Logist Supply Chain. 2023;7:100109. doi:10.1016/j.
clscn.2023.100109

18. United Nations. Paris Agreement to the United Nations Framework 
Convention on Climate Change. Geneva: United Nations; 2015. https://
unfccc.int/sites/default/files/resource/parisagreement_publication.pdf.

19. Jordan AJ, Huitema D, Hildén M, et al. Emergence of polycentric climate 
governance and its future prospects. Nat Clim Chang. 2015;5(11):977-
982. doi:10.1038/nclimate2725

20. United Nations. Health Institutions Join the United Nations Race to Zero 
Campaign. UNFCCC; 2021. https://unfccc.int/news/health-institutions-
join-the-united-nations-race-to-zero-campaign. Accessed May 28, 2021.

21. United Nations. Net Zero Coalition. https://www.un.org/en/climatechange/
net-zero-coalition. Accessed August 2, 2024.

22. Hough E, Cohen Tanugi-Carresse A. Supporting decarbonization of 
health systems-a review of international policy and practice on health 
care and climate change. Curr Environ Health Rep. 2024;11(2):266-278. 
doi:10.1007/s40572-024-00434-x

23. Greener NHS. Delivering a ‘Net Zero’ National Health Service. London, 
UK: NHS England; 2022. https://www.england.nhs.uk/greenernhs/
publication/delivering-a-net-zero-national-health-service/.

24. UK Government. Health and Care Act 2022: NHS England: Duties in 
Relation to Climate Change ETC. 2022. https://www.legislation.gov.uk/
ukpga/2022/31/section/9/enacted.

25. Zaw MWW, Leong KM, Xin X, Lin S, Ho C, Lie SA. The perceptions 
and adoption of environmentally sustainable practices among 
anesthesiologists-a qualitative study. Can J Anaesth. 2023;70(3):313-
326. doi:10.1007/s12630-022-02392-0

https://www.ijhpm.com/jufile?ar_sfile=75467
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health/country-commitments
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health/country-commitments
https://www.atachcommunity.com/our-mission/
https://www.atachcommunity.com/our-mission/
https://www.who.int/news-room/events/detail/2023/12/03/default-calendar/cop28-health-day
https://www.who.int/news-room/events/detail/2023/12/03/default-calendar/cop28-health-day
https://www.who.int/news-room/events/detail/2023/12/03/default-calendar/cop28-health-day
https://www.who.int/publications/m/item/cop28-uae-declaration-on-climate-and-health
https://www.who.int/publications/m/item/cop28-uae-declaration-on-climate-and-health
https://doi.org/10.1136/bmj-2021-067199
https://doi.org/10.1136/bmj-2021-067199
https://doi.org/10.1177/01410768221113069
https://doi.org/10.1093/haschl/qxad006
https://doi.org/10.1093/haschl/qxad006
https://doi.org/10.1016/s2542-5196(23)00022-0
https://doi.org/10.1016/s2542-5196(23)00022-0
https://www.health.org.uk/publications/long-reads/net-zero-care-what-will-it-take
https://www.health.org.uk/publications/long-reads/net-zero-care-what-will-it-take
https://doi.org/10.1038/s41591-023-02351-2
https://doi.org/10.1016/s0140-6736(23)01859-7
https://doi.org/10.1016/s2542-5196(20)30271-0
https://doi.org/10.1377/hlthaff.2020.01247
https://doi.org/10.1377/hlthaff.2020.01247
https://doi.org/10.1088/1748-9326/ab19e1
https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
https://doi.org/10.1016/s2542-5196(17)30180-8
https://doi.org/10.1016/j.clscn.2023.100109
https://doi.org/10.1016/j.clscn.2023.100109
https://unfccc.int/sites/default/files/resource/parisagreement_publication.pdf
https://unfccc.int/sites/default/files/resource/parisagreement_publication.pdf
https://doi.org/10.1038/nclimate2725
https://unfccc.int/news/health-institutions-join-the-united-nations-race-to-zero-campaign
https://unfccc.int/news/health-institutions-join-the-united-nations-race-to-zero-campaign
https://www.un.org/en/climatechange/net-zero-coalition
https://www.un.org/en/climatechange/net-zero-coalition
https://doi.org/10.1007/s40572-024-00434-x
https://www.england.nhs.uk/greenernhs/publication/delivering-a-net-zero-national-health-service/
https://www.england.nhs.uk/greenernhs/publication/delivering-a-net-zero-national-health-service/
https://www.legislation.gov.uk/ukpga/2022/31/section/9/enacted
https://www.legislation.gov.uk/ukpga/2022/31/section/9/enacted
https://doi.org/10.1007/s12630-022-02392-0


Bhopal et al

          International Journal of Health Policy and Management, 2025;14:8440 11

26. Thiel C, Duncan P, Woods N. Attitude of US obstetricians and 
gynaecologists to global warming and medical waste. J Health Serv Res 
Policy. 2017;22(3):162-167. doi:10.1177/1355819617697353

27. Smale EM, van der Werff IB, van den Bemt BJF, Bekker CL. How to 
engage healthcare providers in preventing medication waste through 
individualized prescribing and dispensing: a qualitative study. Res Social 
Adm Pharm. 2023;19(10):1365-1371. doi:10.1016/j.sapharm.2023.06.004

28. Redvers N, Wright K, Hartmann-Boyce J, Tonkin-Crine S. Physicians’ 
views of patient-planetary health co-benefit prescribing: a mixed 
methods systematic review. Lancet Planet Health. 2023;7(5):e407-e417. 
doi:10.1016/s2542-5196(23)00050-5

29. Fylan F, Allison G. “We can’t save the planet, we’re too busy saving lives”: 
Exploring beliefs about decarbonizing the NHS. J Clim Chang Health. 
2023;12:100241. doi:10.1016/j.joclim.2023.100241

30. Pavli A, Loblay V, Rychetnik L, Usherwood T. What can we learn from 
Australian general practices taking steps to be more environmentally 
sustainable? A qualitative study. Fam Pract. 2023;40(3):465-472. 
doi:10.1093/fampra/cmad027

31. Fehrer V, Poß-Doering R, Weis A, Wensing M, Szecsenyi J, Litke 
N. Climate change mitigation: qualitative analysis of environmental 
impact-reducing strategies in German primary care. Eur J Gen Pract. 
2023;29(1):2232946. doi:10.1080/13814788.2023.2232946

32. Kirk A, Grenfell P, Murage P. A planetary health perspective to 
decarbonising public hospitals in Ireland: a health policy report. Eur J 
Environ Public Health. 2021;5(1):em0067.

33. Luo OD, Razvi Y, Kaur G, et al. A qualitative study of what motivates 
and enables climate-engaged physicians in Canada to engage in health-
care sustainability, advocacy, and action. Lancet Planet Health. 2023; 
7(2):e164-e171. doi:10.1016/s2542-5196(22)00311-4

34. Quitmann C, Sauerborn R, Danquah I, Herrmann A. ‘Climate change 
mitigation is a hot topic, but not when it comes to hospitals’: a qualitative 
study on hospital stakeholders’ perception and sense of responsibility 
for greenhouse gas emissions. J Med Ethics. 2023;49(3):204-210. 
doi:10.1136/medethics-2021-107971

35. Quitmann C, Sauerborn R, Danquah I, Herrmann A. Reducing the carbon 
footprint of a German university hospital: perspectives from hospital 
stakeholders. J Clim Chang Health. 2023;12:100247. doi:10.1016/j.
joclim.2023.100247

36. Potter RA. Bending the Rules: Procedural Politicking in the Bureaucracy. 
Chicago, IL: University of Chicago Press; 2019:256. https://press.
uchicago.edu/ucp/books/book/chicago/B/bo37864103.html. Accessed 
December 13, 2023.

37. Page EC. Policy Without Politicians: Bureaucratic Influence in Comparative 
Perspective. Oxford University Press; 2012. https://academic.oup.com/
book/8427. Accessed December 13, 2023.

38. UK Research and Innovation. Different Types of Policymakers. https://
www.ukri.org/councils/esrc/impact-toolkit-for-economic-and-social-
sciences/how-to-influence-policymakers/different-types-of-policymakers/. 
Accessed January 4, 2023.

39. Macedo de Medeiros Albrecht NF. Bureaucrats, interest groups and 
policymaking: a comprehensive overview from the turn of the century. 
Humanit Soc Sci Commun. 2023;10(1):565. doi:10.1057/s41599-023-
02044-8

40. WHO Alliance for Transformative Action on Climate Change and Health. 
How to Apply to the Alliance for Action on Climate Change and Health. 
https://www.who.int/initiatives/alliance-for-transformative-action-on-
climate-and-health/how-to-apply. Accessed January 4, 2024.

41. World Health Organization (WHO). Alliance for Action on Climate Change 
and Health (ATACH). 2023. https://www.who.int/initiatives/alliance-for-
transformative-action-on-climate-and-health. Accessed December 22, 
2023.

42. Shojania KG. Is targeting healthcare’s carbon footprint really the best we 
can do to help address the climate crisis? BMJ Qual Saf. 2024;33(3):205-
208. doi:10.1136/bmjqs-2023-016312

43. Malterud K. Systematic text condensation: a strategy for 
qualitative analysis. Scand J Public Health. 2012;40(8):795-805. 
do i :10 .1177/1403494812465030

44. United Nations. United Nations Framework Convention on Climate 
Change. 1992. https://unfccc.int/resource/docs/convkp/conveng.pdf.

45. Intergovernmental Panel on Climate Change. Social, Economic, and 
Ethical Concepts and Methods. In: Climate Change 2014: Mitigation of 
Climate Change. Contribution of Working Group III to the Fifth Assessment 

Report of the Intergovernmental Panel on Climate Change. Cambridge 
University Press; 2014:1554. https://www.ipcc.ch/report/ar5/wg3/social-
economic-and-ethical-concepts-and-methods/.

46. Kotcher J, Maibach E, Miller J, et al. Views of health professionals on 
climate change and health: a multinational survey study. Lancet Planet 
Health. 2021;5(5):e316-e323. doi:10.1016/s2542-5196(21)00053-x

47. The Commonwealth Fund. U.S. Health Care Workers Want 
Their Employers to Address Climate Change. 2024. https://www.
commonwealthfund.org/publications/issue-briefs/2024/jan/us-health-
care-workers-want-employers-address-climate-change. Accessed 
August 5, 2024.

48. Akore Yeboah E, Adegboye AR, Kneafsey R. Nurses’ perceptions, 
attitudes, and perspectives in relation to climate change and sustainable 
healthcare practices: a systematic review. J Clim Chang Health. 2024; 
16:100290. doi:10.1016/j.joclim.2023.100290

49. National Institute for Health and Care Research Global Health Research 
Unit on Global Surgery. Reducing the environmental impact of surgery 
on a global scale: systematic review and co-prioritization with healthcare 
workers in 132 countries. Br J Surg. 2023;110(7):804-817. doi:10.1093/
bjs/znad092

50. Mortimer F, Isherwood J, Wilkinson A, Vaux E. Sustainability in quality 
improvement: redefining value. Future Healthc J. 2018;5(2):88-93. 
doi:10.7861/futurehosp.5-2-88

51. Drew J, Christie SD, Rainham D, Rizan C. HealthcareLCA: an open-
access living database of health-care environmental impact assessments. 
Lancet Planet Health. 2022;6(12):e1000-e1012. doi:10.1016/s2542-
5196(22)00257-1

52. Sherman JD, McGain F, Lem M, Mortimer F, Jonas WB, MacNeill AJ. 
Net zero healthcare: a call for clinician action. BMJ. 2021;374:n1323. 
doi:10.1136/bmj.n1323

53. World Health Organization (WHO). Patient Safety. https://www.who.int/
news-room/fact-sheets/detail/patient-safety. Accessed January 4, 2024.

54. Sokol DK. “First do no harm” revisited. BMJ. 2013;347:f6426. doi:10.1136/
bmj.f6426

55. Bressler RD. The mortality cost of carbon. Nat Commun. 2021;12(1):4467. 
doi:10.1038/s41467-021-24487-w

56. Carleton T, Jina A, Delgado M, et al. Valuing the global mortality 
consequences of climate change accounting for adaptation costs and 
benefits. Q J Econ. 2022;137(4):2037-2105. doi:10.1093/qje/qjac020

57. Cromar KR, Anenberg SC, Balmes JR, et al. Global health impacts for 
economic models of climate change: a systematic review and meta-
analysis. Ann Am Thorac Soc. 2022;19(7):1203-1212. doi:10.1513/
AnnalsATS.202110-1193OC

58. Gardiner SM. A perfect moral storm: climate change, intergenerational 
ethics and the problem of moral corruption. Environ Values. 
2006;15(3):397-413.

59. Beitz CR. Political Theory and International Relations. Princeton 
University Press; 1979:266.

60. Young IM. Responsibility and global justice: a social connection model. 
Soc Philos Policy. 2006;23(1):102-130. doi:10.1017/s0265052506060043

61. Trueba ML, Bhutta MF, Shahvisi A. Instruments of health and harm: how the 
procurement of healthcare goods contributes to global health inequality. 
J Med Ethics. 2021;47(6):423-429. doi:10.1136/medethics-2020-106286

62. Crisp N. Turning the World Upside Down: The Search for Global Health in 
the 21st Century. CRC Press; 2010:239.

63. Gozzi N, Chinazzi M, Dean NE, et al. Estimating the impact of COVID-19 
vaccine inequities: a modeling study. Nat Commun. 2023;14(1):3272. 
doi:10.1038/s41467-023-39098-w

64. Rennert K, Errickson F, Prest BC, et al. Comprehensive evidence implies a 
higher social cost of CO2. Nature. 2022;610(7933):687-692. doi:10.1038/
s41586-022-05224-9

65. Sharma S, Bressler RD, Bhopal A, Norheim OF. The global temperature-
related mortality impact of earlier decarbonization for the Australian health 
sector and economy: a modelling study. PLoS One. 2022;17(8):e0271550. 
doi:10.1371/journal.pone.0271550

66. Ostrom E. Polycentric systems for coping with collective action and global 
environmental change. Glob Environ Change. 2010;20(4):550-557. 
doi:10.1016/j.gloenvcha.2010.07.004

67. World Health Organization (WHO). Operational Framework for Building 
Climate Resilient and Low Carbon Health Systems. Geneva: WHO; 2023. 
https://www.who.int/publications/i/item/9789240081888.

68. Rasheed FN, Baddley J, Prabhakaran P, et al. Decarbonising healthcare 

https://doi.org/10.1177/1355819617697353
https://doi.org/10.1016/j.sapharm.2023.06.004
https://doi.org/10.1016/s2542-5196(23)00050-5
https://doi.org/10.1016/j.joclim.2023.100241
https://doi.org/10.1093/fampra/cmad027
https://doi.org/10.1080/13814788.2023.2232946
https://doi.org/10.1016/s2542-5196(22)00311-4
https://doi.org/10.1136/medethics-2021-107971
https://doi.org/10.1016/j.joclim.2023.100247
https://doi.org/10.1016/j.joclim.2023.100247
https://press.uchicago.edu/ucp/books/book/chicago/B/bo37864103.html
https://press.uchicago.edu/ucp/books/book/chicago/B/bo37864103.html
https://academic.oup.com/book/8427
https://academic.oup.com/book/8427
https://www.ukri.org/councils/esrc/impact-toolkit-for-economic-and-social-sciences/how-to-influence-policymakers/different-types-of-policymakers/
https://www.ukri.org/councils/esrc/impact-toolkit-for-economic-and-social-sciences/how-to-influence-policymakers/different-types-of-policymakers/
https://www.ukri.org/councils/esrc/impact-toolkit-for-economic-and-social-sciences/how-to-influence-policymakers/different-types-of-policymakers/
https://doi.org/10.1057/s41599-023-02044-8
https://doi.org/10.1057/s41599-023-02044-8
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health/how-to-apply
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health/how-to-apply
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health
https://www.who.int/initiatives/alliance-for-transformative-action-on-climate-and-health
https://doi.org/10.1136/bmjqs-2023-016312
https://doi.org/10.1177/1403494812465030
https://unfccc.int/resource/docs/convkp/conveng.pdf
https://www.ipcc.ch/report/ar5/wg3/social-economic-and-ethical-concepts-and-methods/
https://www.ipcc.ch/report/ar5/wg3/social-economic-and-ethical-concepts-and-methods/
https://doi.org/10.1016/s2542-5196(21)00053-x
https://www.commonwealthfund.org/publications/issue-briefs/2024/jan/us-health-care-workers-want-employers-address-climate-change
https://www.commonwealthfund.org/publications/issue-briefs/2024/jan/us-health-care-workers-want-employers-address-climate-change
https://www.commonwealthfund.org/publications/issue-briefs/2024/jan/us-health-care-workers-want-employers-address-climate-change
https://doi.org/10.1016/j.joclim.2023.100290
https://doi.org/10.1093/bjs/znad092
https://doi.org/10.1093/bjs/znad092
https://doi.org/10.7861/futurehosp.5-2-88
https://doi.org/10.1016/s2542-5196(22)00257-1
https://doi.org/10.1016/s2542-5196(22)00257-1
https://doi.org/10.1136/bmj.n1323
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://www.who.int/news-room/fact-sheets/detail/patient-safety
https://doi.org/10.1136/bmj.f6426
https://doi.org/10.1136/bmj.f6426
https://doi.org/10.1038/s41467-021-24487-w
https://doi.org/10.1093/qje/qjac020
https://doi.org/10.1513/AnnalsATS.202110-1193OC
https://doi.org/10.1513/AnnalsATS.202110-1193OC
https://doi.org/10.1017/s0265052506060043
https://doi.org/10.1136/medethics-2020-106286
https://doi.org/10.1038/s41467-023-39098-w
https://doi.org/10.1038/s41586-022-05224-9
https://doi.org/10.1038/s41586-022-05224-9
https://doi.org/10.1371/journal.pone.0271550
https://doi.org/10.1016/j.gloenvcha.2010.07.004
https://www.who.int/publications/i/item/9789240081888


Bhopal et al

 International Journal of Health Policy and Management, 2025;14:844012

in low- and middle-income countries: potential pathways to net zero 
emissions. BMJ. 2021;375:n1284. doi:10.1136/bmj.n1284

69. Healthcare Without Harm. Health Care Climate Learning Initiative. 
Health Care Climate Action. https://healthcareclimateaction.org/learning-
initiative. Accessed August 5, 2024.

70. Salas RN, Maibach E, Pencheon D, Watts N, Frumkin H. A pathway to 
net zero emissions for healthcare. BMJ. 2020;371:m3785. doi:10.1136/
bmj.m3785

71. UK Health Alliance on Climate Change. Green Surgery Report: Case 
Studies. UK Health Alliance on Climate Change. https://ukhealthalliance.
org/sustainable-healthcare/green-surgery-report/case-studies/. Accessed 
August 5, 2024.

72. Centre for Sustainable Healthcare (CSH). Sustainable Specialties. CSH; 
2015. https://sustainablehealthcare.org.uk/what-we-do/sustainable-spe-
cialties. Accessed August 5, 2024.

73. Cohen P. Climate Fears on Back Burner as Fuel Costs Soar and Russia 
Crisis Deepens. The New York Times. February 23, 2022. https://www.
nytimes.com/2022/02/23/business/economy/russia-ukraine-energy-
security-climate-change.html.

74. Shock delay to net-zero pledges turns UK from climate leader to laggard. 
Nature. 2023;621(7980):657-658. doi:10.1038/d41586-023-02987-7

75. Thiel CL, Schehlein E, Ravilla T, et al. Cataract surgery and environmental 
sustainability: Waste and lifecycle assessment of phacoemulsification at 
a private healthcare facility. J Cataract Refract Surg. 2017;43(11):1391-
1398. doi:10.1016/j.jcrs.2017.08.017

76. Steyn A, Cassels-Brown A, Chang DF, et al. Frugal innovation for global 
surgery: leveraging lessons from low- and middle-income countries to 
optimise resource use and promote value-based care. Bull R Coll Surg 
Engl. 2020;102(5):198-200. doi:10.1308/rcsbull.2020.150

77. Frugal innovation: why low cost doesn’t have to mean low impact. Nature. 
2023;624(7990):8. doi:10.1038/d41586-023-03816-7

78. Crisp N. Turning the World Upside Down Again: Global Health in a Time of 
Pandemics, Climate Change and Political Turmoil. CRC Press; 2022:255.

79. Pinho-Gomes AC, Yoo SH, Allen A, Maiden H, Shah K, Toolan M. 
Incorporating environmental and sustainability considerations into 
health technology assessment and clinical and public health guidelines: 
a scoping review. Int J Technol Assess Health Care. 2022;38(1):e84. 
doi:10.1017/s0266462322003282

80. Richie C. Environmental sustainability and the paradox of prevention. J 
Med Ethics. 2024;50(8):534-538. doi:10.1136/jme-2023-109437

81. McAlister S, Morton RL, Barratt A. Incorporating carbon into health care: 
adding carbon emissions to health technology assessments. Lancet Planet 
Health. 2022;6(12):e993-e999. doi:10.1016/s2542-5196(22)00258-3

82. Sharma M, Walpole S, Shah K. Spotlight environmental sustainability: a 
strategic priority for NICE. J Public Health (Oxf). 2022;44(4):e593-e595. 

doi:10.1093/pubmed/fdac077
83. Whitmee S, Green R, Belesova K, et al. Pathways to a healthy net-

zero future: report of the Lancet Pathfinder Commission. Lancet. 2024; 
403(10421):67-110. doi:10.1016/s0140-6736(23)02466-2

84. Commonwealth Fund. Getting to Net Zero: One Health System Fights 
Climate Change. 2022. https://www.commonwealthfund.org/publications/
podcast/2022/jan/getting-to-net-zero-one-health-system-fights-climate-
change.

85. Aga Khan Development Network. Achieving Net Zero: How Our Health 
Operations Are Slashing Carbon Emissions While Saving Thousands. 
2022. https://the.akdn/en/resources-media/whats-new/our-stories/
achieving-net-zero-how-our-health-operations-are-slashing-carbon-
emissions-while-saving. Accessed December 6, 2022.

86. Fordham R, Dhatariya K, Stancliffe R, et al. Effective diabetes complication 
management is a step toward a carbon-efficient planet: an economic 
modeling study. BMJ Open Diabetes Res Care. 2020;8(1):e001017. 
doi:10.1136/bmjdrc-2019-001017

87. Nagai K, Hata S, Itsubo N, Iseki K, Yamagata K, Nansai K. Carbon 
footprints by stage of chronic kidney disease: the case of Japan. J Clim 
Chang Health. 2024;15:100294. doi:10.1016/j.joclim.2023.100294

88. Sue-Chue-Lam C, Shove E, Xie E. The counterintuitive role of efficiency: 
implications for the ecological impact of health care. Lancet Planet Health. 
2022;6(12):e929-e930. doi:10.1016/s2542-5196(22)00256-x

89. MacNeill AJ, McGain F, Sherman JD. Planetary health care: a framework 
for sustainable health systems. Lancet Planet Health. 2021;5(2):e66-e68. 
doi:10.1016/s2542-5196(21)00005-x

90. Hensher M. Health technology assessment and healthcare environmental 
sustainability: prioritizing effort and maximizing impact. Int J Technol 
Assess Health Care. 2024;40(1):e25. doi:10.1017/s0266462324000230

91. Pencheon D, Wight J. Making healthcare and health systems net zero. 
BMJ. 2020;368:m970. doi:10.1136/bmj.m970

92. Cookson R, Propper C, Asaria M, Raine R. Socio-economic inequalities 
in health care in England. Fisc Stud. 2016;37(3-4):371-403. doi:10.1111
/j.1475-5890.2016.12109

93. Munro A, Boyce T, Marmot M. Sustainable health equity: achieving a 
net-zero UK. Lancet Planet Health. 2020;4(12):e551-e553. doi:10.1016/
s2542-5196(20)30270-9

94. Coiera E. Why system inertia makes health reform so difficult. BMJ. 2011; 
342:d3693.  doi:10.1136/bmj.d3693

95. Wilsford D. Path dependency, or why history makes it difficult but not 
impossible to reform health care systems in a big way. J Public Policy. 
1994;14(3):251-283. doi:10.1017/s0143814x00007285

96. Whittemore R, Chase SK, Mandle CL. Validity in qualitative research. 
Qual Health Res. 2001;11(4):522-537. doi:10.1177/104973201129119299

https://doi.org/10.1136/bmj.n1284
https://healthcareclimateaction.org/learning-initiative
https://healthcareclimateaction.org/learning-initiative
https://doi.org/10.1136/bmj.m3785
https://doi.org/10.1136/bmj.m3785
https://ukhealthalliance.org/sustainable-healthcare/green-surgery-report/case-studies/
https://ukhealthalliance.org/sustainable-healthcare/green-surgery-report/case-studies/
https://sustainablehealthcare.org.uk/what-we-do/sustainable-specialties
https://sustainablehealthcare.org.uk/what-we-do/sustainable-specialties
https://www.nytimes.com/2022/02/23/business/economy/russia-ukraine-energy-security-climate-change.html
https://www.nytimes.com/2022/02/23/business/economy/russia-ukraine-energy-security-climate-change.html
https://www.nytimes.com/2022/02/23/business/economy/russia-ukraine-energy-security-climate-change.html
https://doi.org/10.1038/d41586-023-02987-7
https://doi.org/10.1016/j.jcrs.2017.08.017
https://doi.org/10.1308/rcsbull.2020.150
https://doi.org/10.1038/d41586-023-03816-7
https://doi.org/10.1017/s0266462322003282
https://doi.org/10.1136/jme-2023-109437
https://doi.org/10.1016/s2542-5196(22)00258-3
https://doi.org/10.1093/pubmed/fdac077
https://doi.org/10.1016/s0140-6736(23)02466-2
https://www.commonwealthfund.org/publications/podcast/2022/jan/getting-to-net-zero-one-health-system-fights-climate-change
https://www.commonwealthfund.org/publications/podcast/2022/jan/getting-to-net-zero-one-health-system-fights-climate-change
https://www.commonwealthfund.org/publications/podcast/2022/jan/getting-to-net-zero-one-health-system-fights-climate-change
https://the.akdn/en/resources-media/whats-new/our-stories/achieving-net-zero-how-our-health-operations-are-slashing-carbon-emissions-while-saving
https://the.akdn/en/resources-media/whats-new/our-stories/achieving-net-zero-how-our-health-operations-are-slashing-carbon-emissions-while-saving
https://the.akdn/en/resources-media/whats-new/our-stories/achieving-net-zero-how-our-health-operations-are-slashing-carbon-emissions-while-saving
https://doi.org/10.1136/bmjdrc-2019-001017
https://doi.org/10.1016/j.joclim.2023.100294
https://doi.org/10.1016/s2542-5196(22)00256-x
https://doi.org/10.1016/s2542-5196(21)00005-x
https://doi.org/10.1017/s0266462324000230
https://doi.org/10.1136/bmj.m970
https://doi.org/10.1111/j.1475-5890.2016.12109
https://doi.org/10.1111/j.1475-5890.2016.12109
https://doi.org/10.1016/s2542-5196(20)30270-9
https://doi.org/10.1016/s2542-5196(20)30270-9
https://doi.org/10.1136/bmj.d3693
https://doi.org/10.1017/s0143814x00007285
https://doi.org/10.1177/104973201129119299

