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Introduction        
In November the UK will host the UN Climate Change
Conference (COP26). As part of the wider spectrum of
industries which contribute towards climate change,
healthcare has a significant role to play in reducing
its carbon footprint. The World Health Organisation
(WHO) estimates that 250,000 additional deaths per
year are expected to occur between 2030 and 2050
due to environmental effects linked to climate change
with an estimated financial impact of these effects of
$2-4 billion/year by 2030.1

Globally, healthcare and healthcare-associated

industries, including the pharmaceutical industry,
account for 4.4% of net CO2 emissions. This places
healthcare as a larger net contributor of CO2 than
either shipping or aviation.2

In the UK, the NHS and associated healthcare
industries are responsible for 5.4% of the national net
CO2 emissions,3 making healthcare one of the largest
contributors to climate change by a single sector.
Medicines account for 25% of the total NHS CO2

emissions4 (figure 1) making it clear that pharmacy
professionals will have a key role to play in measures
to reduce the NHS’s environmental impact. 

Figure 1. Source of carbon emissions from NHS carbon footprint plus. 
Taken from Delivering a ‘Net Zero’ National Health Service, October 2020.
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In October 2020, the NHS formalised its commitment
to addressing its environmental impact and became
the world’s first healthcare system to make a net
zero carbon pledge and acknowledges climate
change as a significant threat to the health of the
UK’s population.4 It outlines the response to the
climate emergency and provides concrete strategies
to reduce the environmental impact of healthcare in
the UK (figure 2). Supporting the implementation of
these strategies, without significantly compromising
on the standards of care provided to patients, are
likely to present one of the largest challenges the NHS
has faced during its 73-year history. 

Prior to the publication of this report many within the
pharmacy profession had already recognised the
impact of medicines and the role that pharmacy staff
have to play.5,6,7 In order to support the changes
suggested by the NHS report, pharmacy professionals
will need to extend these earlier recommendations
and engage with stakeholders at all stages of
medicines usage, from design and manufacture
through to disposal and destruction to shape attitudes
and practices related to medicines. This article aims
to highlight the practical steps that can be taken by the
pharmacy professionals to engage with sustainable
practice and identify the areas where engagement

with stakeholders will be key to achieving the
ambitious plans in the report.   

Regulations, procurement and
distribution of medicines        
In order to promote sustainable practice in upstream
stakeholders to the medicines supply chain it is
important that the NHS applies clear and consistent
policies based on principles which reduce carbon
consumption regarding the medicines which is uses
to treat patients and the manner in which they are
produced and distributed. So called ‘sustainable
procurement’ aims to deliver goods and services in
a manner which promotes value on a wider utility
basis then traditional analysis methods. Sustainable
procurement takes into account wider social,
economic and environmental impact of contacting
to deliver outcomes which are better aligned with
the organisational objectives, including those detailed
in the ‘net zero’ report.4 The NHS supplier engagement
programme has already begun work to drive these
changes in approach to interactions with some of the
NHS’s largest suppliers and has initiated policies which
focus on promoting transparency of reporting of the
carbon impact of the activities of these companies.4

To date, 500 of the largest suppliers of goods and

Figure 2. Proposed pathway to net zero for the NHS carbon footprint plus. 
Taken from Delivering a ‘Net Zero’ National Health Service, October 2020.
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services to the NHS, including medicines wholesalers
and distributors, have been invited to engage in
dialogue regarding implementing practices which
support the principles of the ‘net zero’ report utilising
the substantial collective purchasing power of the NHS
to drive the changes which are required.4

The ‘net zero’ report provides a detailed analysis of
the targets which have been set across the NHS supply
chain (figure 3). From the data presented it is clear
that suppliers of medicines to the NHS have been
tasked with delivering ambitious reductions in CO2

to support the changes necessary to deliver the
net zero target. To achieve these targets pharmacy
professionals from all sectors will need to work with
wholesalers and suppliers to adopt green principles.
From consolidating schedules to reduce the number
of delivery runs made by wholesalers, electrification
of the delivery fleet (providing power is supplied via
renewable sources) and changes in packaging to
reduce usage of plastics, a range of updates to practice
will be required. 

To ensure a consistent approach is maintained the
‘net zero’ report recognises the importance of
commissioning and regulatory bodies in promoting
and enforcing policies which support CO2 reduction
with both NICE and the CQC having been identified as
having significant roles. NICE, in particular, is able
to act as a champion of clinical guidance which
incorporates green principles which will be adopted
into practice across all NHS organisations, thereby
promoting harmonisations of practices. NICE is also
well positioned to incorporate an assessment of
the potential environmental impact of treatments
undergoing commissioning reviews. Inclusion of these
principles may act as further drivers of change in the
pharmaceutical industry and serve to promote
additional research into advancements in greener
manufacturing methods and more sustainable
packaging and/or medicines administration devices.

The MHRA is likely to have a role in supporting the ‘net
zero’ principles through updating the criteria with
which it assesses medicines and medical devices. The

Figure 3. Interventions to reduce the carbon impact of the supply chain. 
Taken from Delivering a ‘Net Zero’ National Health Service, October 2020.
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MHRA and EMA has already implemented a mandatory
assessment of the potential risks that new products
pose to the environment. Currently, the outcome of
these assessments are not a barrier to products
receiving a license, limiting the potential impact that
this process may have on promoting environmentally
sustainable practices.8 While it is acknowledged that
this process would not tackle the impact of products
which have already received a licence, updating the
remit and scope of this assessment, alongside the
other updates in practice suggested in the ‘net zero’
report is an opportunity to implement tangible change
to reduce the environmental impact of healthcare.   

Medicines and Pharmaceutical Waste        
Medicines, and medicine by-products, represent a
significant source of environmental contamination.
There are a number of well documented examples of
the impact of pharmaceuticals on the environment
including the feminisation of male fish embryos,
attributed to the impact of hormonal contraception
metabolites entering water systems,9 and studies
which have identified chemotherapy agents, or
metabolites, in rivers across Europe which may induce
DNA damage to aquatic wildlife.10,11

To appreciate the impact that pharmaceutical waste
can have on the environment it is important to identify
the potential sources of exposure and take effective
steps to eliminate or reduce potential contamination
and promote sustainable practice.

Inadequate/improper disposal of
unused or waste pharmaceutical agents
The disposal of pharmaceutical waste is an important
factor and one where pharmacy staff can exert a
significant positive influence. Proper disposal of
pharmaceutical waste covers both waste that is
generated directly via clinical practice and waste
that occurs as a result of unused or expired stock
therefore both should be considered when trying to
initiate positive change. A growing number of NHS
organisations now employ waste/environmental
waste managers who are best placed to review and
update waste management processes involving
pharmaceutical waste that is generated in clinic/
wards/theatres and directly from pharmacies. By
engaging with the service updates that are suggested

by these waste managers’ pharmacy staff can
support changes in practice which will reduce the
environmental impact of pharmaceutical waste.

Staff in primary care and community pharmacy can
also exert a significant positive influence. Educating
patients and/or colleagues from other healthcare
professions to avoid disposal of unwanted medicines
via domestic waste water systems can help to reduce
environmental exposure via this route. A number of
studies have highlighted that this disposal method is
a still routinely used by patients within the UK and
internationally despite campaigns aimed to encourage
patients to return waste medicines to pharmacies
where they are handled appropriately.12,13

Direct contamination from
manufacturing facilities         
While direct contamination released from manufacturing
facilities is rare in the developed world, where regular
monitoring is enforced through a combination of
statutory and regulatory oversight, there are concerns
around the potential that this issue may present in
developing world countries. A number of studies have
identified contamination of active pharmaceutical
agents or chemicals utilised during manufacturing in
water supplies located close to pharmaceutical
manufacturing facilities across a range of developing
world countries.14,15,16

To address the impact that this may have it is
important that appropriate legislative and regulatory
responsibility is enforced by international regulatory
agencies and that the profession of pharmacy remains
engaged with these principles.  

Excretion of pharmaceutical agents
post-dose        
The single largest entry point for pharmaceutical
agents into the environment is excretion of unchanged
or biologically active metabolites from patients
following administration.17,18 Improving water and
sewage treatment techniques to increase the
efficiency of removal of pharmaceutical agents and
thereby reducing contamination has demonstrated
potential in a number of studies.19,20 However,
implementing these new technologies is likely to incur
significant cost, both in terms of financial outlay and
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in terms of increased CO2 emissions should the
power required not be generated via renewable
means. This is likely to become a growing issue and
will require the profession of pharmacy to work closely
with experts in water treatment and environmental
waste management to resolve effectively.

Assuming responsibility for all stages of the
management of pharmaceutical agents, from
manufacture through to disposal of waste, can be seen
as a natural extension of the principles of medicines
management, and of our professional responsibilities
to patients. It is imperative that the profession of
pharmacy engages with this responsibility to tackle
the growing issue of environmental contamination
by pharmaceutical waste and its contribution to the
wider issue of climate change.

Waste minimisation and recycling        
One of the most effective strategies to reduce the
environmental impact of medicines is to reduce the
volume of unused medicines within the supply and
usage chain, thereby reducing need for production
and distribution with associated environmental
damage.21 Estimates place the cost of unused
medicines which are destroyed at £300 million per

year demonstrating that improved efficiency would
not only benefit the environment but also the NHS
medicines budget.22 These principles are already well
established within the pharmacy profession with a
number of national and local campaigns running to
target particularly problematic issues.23 However, it is
imperative that pharmacy staff across all sectors
remain engaged with these principles to reduce the
impact of the causes of medicines waste (figure 4) as
part of the ‘net zero’ response.

Alongside recycling of cardboard waste generated
through medicines supply, community pharmacies are
well positioned to act as hosts for schemes which
target hard to recycle items, including medicines
blister packets. Terracycle opened this scheme in
September 2020 which gives UK households an
opportunity to recycle medicines blister packets
through a network of independent pharmacies but
have subsequently transitioned to using Superdrug
sites after the original network of providers became
overwhelmed following significant public uptake.24

This scheme demonstrates the demand from the UK
population for schemes which allow them to engage
with recycling more effectively and the potential for
community pharmacies to be involved in the process. 

Figure 4. Causes of medicines waste. 
Taken from Pharmaceutical waste reduction in the NHS, 2015.
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Inhaler/Anaesthetic gases        
Within the ‘net zero’ report, the environmental impact
of metered dose inhalers (MDI) and anaesthetic gases
have been identified as areas of particular significance
to achieving a reduction in the CO2. Collectively,
MDI’s and anaesthetic gases contribute 5% of the total
NHS CO2 emissions figures (figure 1).4 A number of
developments have been proposed to target these
areas and are in the process of being implemented by
early adopter NHS organisations. 

Anaesthetic gases             
Halogenated ether gases (isoflurane, desflurane and
sevoflurane) and nitrous oxide used as anaesthetic
agents contribute around 2% of NHS CO2 emissions.4

Direct comparators equating the environmental
impact of these gases suggest that using desflurane
for 1 hour has a similar effect to driving 235 to 470 miles
in a mid-sized family car.25 The impact of halogenated
gases is well characterised where they contribute to the
broader issue of chemical waste and the “greenhouse
gas effect”.26,27 Nitrous oxide is also widely used in
clinical procedures and has a marked environmental
impact with an atmospheric lifetime of 150 years and
incurs a global warming potential greater than 300
times that of CO2 per equivalent volume.28

Strategies to reduce the impact of anaesthetic gases are
multifocal and will involve pharmacy professionals
given their use as medicines and the involvement that
many hospital pharmacy departments have in
procurement and distribution of these agents. One
potential solution is to move towards greater use of
sevoflurane, which carries a lower environmental
impact than other anaesthetic gases.29 This newer agent
is more volatile than the isoflurane and so carries a
clinical advantage relative to speed of onset of
therapeutic activity. Hospital pharmacy teams are now
able to access usage figures regarding anaesthetic gases
via the Rx Info refine and define systems with a variety
of options to compare practice with neighbouring
Trusts.30 These tools may be useful in initiating
conversations with anaesthetist colleague and help to
engage then in constructive dialogue on this subject.
Rationalising use of anaesthetic gases in favour of
intravenous alternatives would also help to reduce the
impact of halogenated medical gases. This approach
may form another potential component of the ‘net zero’
approach in future,31 although debate remains around

the cumulative environmental impact of metabolites of
IV agents’ post-administration.32 Reducing the use of
nitrous oxide through substituting with an alternative
with a lower environmental impact (methoxyflurane) is
also likely to be considered within the ‘net zero’
approach.33 Methoxyflurane is a relatively new agent to
the UK market, but studies have demonstrated a similar
therapeutic activity to nitrous oxide with a favourable
incidence of undesirable effects.34

Alongside these changes in clinical practice there are
a number of more practical issues to consider. Current
practice across the UK does not facilitate effective
capture of anaesthetic gases, either post administration
or from waste/leakage in supply systems.4 Gas capture
technology has been deployed in Swedish hospitals
and, coupled with changes in clinical practices, has
proven to be highly effective in reducing emissions of
nitrous oxide by 75% based on 2002 levels.35 Adoption
of similar solutions in the UK may provide another
approach in reducing this impact of these agents. 

Work from Alifia Chakera, a pharmacist based in NHS
Lothian, around identification of leakages of nitrous oxide
within hospital medical gas system revealed wastage of
around 1.5 million litres/year.36 The significance of these
findings prompted escalation of the issue nationally via
The Nitrous Oxide Mitigation Project.37 As of March 2021
13.7 million litres/year of nitrous oxide wastage from
piped gas supply systems across 16 separate hospital sites
has been identified.36 Clearly this level of wastage
contributes towards the environmental impact of medical
gases and is also a significant cost pressure to the NHS.
Improving the efficiency of supply systems should be
viewed as a priority and this project has clearly identified
the positive impact that pharmacy professionals can exert
in this area. 

MDI’s        
Historically MDI’s utilised liquified CFC propellant
gases as a vehicle to deliver inhaled pharmaceutical
agents until the early 1990s where the ozone depleting
impact of CFC’s was recognised.38 Hydrofluoroalkane
(HFA) propellant agents, which replaced CFC’s, do not
carry the same ozone depleting potential but have
been listed by the 2016 Montreal Protocol as chemicals
which carry a global warming potential and have
therefore been identified as chemicals whose usage
should be reduced.39
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NICE has recognised the environmental
impact of MDI’s and has encouraged
strategies to rationalise prescribing
and promote use of dry powder
inhalers (DPI), which have a lower
carbon footprint, where clinically
appropriate.40 Reviews of clinical
practice have identified the UK as
an outlier when compared to
continental Europe and Scandinavia
with a higher usage of MDI v DPI
devices, in Sweden approximately
90% of prescribed corticosteroid
inhalers were DPI’s v 20% in the UK.41

While it is clear that switching patients
to devices which they find to be less
effective, thereby increasing usage and
rates of exacerbations, is not beneficial to
disease management or the environment, a
national review of practice may prove beneficial
to reflect on the rationale around why the UK is an
outlier. To initiate this process NICE has produced
guidance to support healthcare professionals and
patients to identify inhaler devices which may be
beneficial to them during treatment review
discussions.42 To the authors knowledge, this guidance
is the first published in the UK to include explicit
information around the environmental impact of
treatment options. This new approach will arm
clinicians and patients with a more holistic overview
of treatment options and should be incorporated,
where possible, into all new published guidance.

Alongside facilitating treatment reviews, pharmacy
staff also have a role to play in the disposal of waste
inhalers. While there was wide spread disappointment
with the closure of the “complete the cycle
programme” run by GSK in September 2020, which
helped to reduce carbon dioxide emissions equivalent
to taking around 8600 cars off the road, a new scheme
is currently being piloted.43 The Take AIR scheme,
run by Chiesi, began in February 2021 and is currently
running in Leicestershire and Rutland. While this
scheme provides patients with a convenient method
of disposal of unwanted inhalers, via pre-paid
envelopes obtained from participating pharmacies,
there has been some disappointment in the number
of community pharmacies who have decided to
participate with only 141 out of the 227 who were
invited.44 If the NHS is to meet its net zero target then

the Take AIR, and similar schemes will need to be
greatly extended and will require greater engagement
from the pharmacy profession. 

Education        
To enable current and future healthcare professionals
to develop the skills which will be required to support
these measures, and ensure that they are embedded
into clinical practice in future, updates to current
training and education programmes will be required.
A number of organisations have already started work
on incorporating carbon reduction principles and
wider environmental awareness into existing
programmes and have plans to extend this further into
more courses across different healthcare
professions.45,46 The content of higher learning,
under/postgraduate pharmacy courses are likely to
require updates to upskill the pharmacy workforce to
meet the demands for more sustainable healthcare in
future. Addressing the issue of upskilling the current
workforce may present more of a challenge but
incorporating learning on environmental
sustainability into CPD requirements may present one
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method of addressing this issue. There are a number
of free to access online training materials which would
support this learning, such as the e-learning for
health environmentally sustainable healthcare (ESH)
programme,47 and scope to develop further materials
in future.    

To provide greater awareness of climate change and
signal an institutional commitment to strategies which
reduce carbon impact a number of healthcare
organisations, including UKCPA and the BMA have
published formal climate emergency declarations.48,49

The Royal Pharmaceutical Society has commissioned
The Pharmaceutical Journal to prioritise article
submissions around the environmental impact of
medicines and the role of pharmacy professionals to
support changes in practice under the banner of
“green pharmacy”50 and is considering further actions
following its national board meetings held in June
2021. In order to stimulate further action a number of
pharmacy staff from across the UK have formed
Pharmacy Declares, an organisation for climate
conscious pharmacy professionals to    serve as a forum
to share ideas and practice updates.51 Pharmacy
Declares is open to all pharmacy staff and can be
contacted at pharmacydeclares@gmail.com or on
Twitter on @pharmacy declares. 

Such is the weight placed on developing these skills
across healthcare professionals the Faculty of Medical
Leadership and Management (FMLM) has partnered
with the NHS to develop a funded fellowship scheme
to address the issue.52 The Chief Sustainability Officer’s
Clinical Fellow Scheme is open to all healthcare
professions, including pharmacy professionals, and
provides full salary funding for successful applicant to
develop the skills to effect changes in practice at an
organisational, national and international level.
Applications for the inaugural scheme closed in May
2021 with successful candidates due to undertake the
fellowship in September however interested parties
are free to register expressions of interest for next
year’s scheme from the FMLM website.

As public interest in environmental issues increases,
many industries have adopted greater transparency
in the carbon footprint generated through specific
activities, it is now common place for aviation
companies to provide this information and offer
customers the option to either explore alternatives

or minimise the environmental impact through
carbon offset scheme.53,54 This principle has already
been applied to medicines in Sweden where
pharmaceutical agents are graded based on the
potential environmental impact that they present.55

This information is made freely available to the public
with the belief that, as this database develops as more
medicines are assessed, market forces will move
medicines taking behaviours towards products which
have a lower environmental impact and may present
another approach which is useful to the NHS.

Conclusion        
The ‘net zero’ report acknowledges the significant
carbon footprint of healthcare and details a range of
reduction measures. The NHS is the world’s first
healthcare system to commit to becoming carbon
neutral and the pharmacy profession must be
involved at the forefront of the changes in practice
which will be required to deliver this. It is imperative
that all healthcare professions implement the
recommendations outlined within the ‘net zero’
report and actively engage with the principles of
environmental sustainability as a core component of
service development. The profession of pharmacy is
well positioned to drive the changes which are
required and to identify and implement further
changes which will be required in future. To embed the
principles of sustainability the ‘net zero’ report
proposes that the NHS constitution is updated to
provide explicit guidance around the responsibility of
all NHS organisations and/or organisations which hold
an NHS service contract to commit to actions which
support carbon reduction.4 To match this commitment
pharmacy teams will need to extend the current remit
of our professional duties to medicines management
principles and engage with responsibility for all
aspects of medicines use, from development and
production through to disposal of medicines waste.     
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