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2.1 Pharmacy professionals' role in climate, planetary
health, and sustainable development

Pharmacists are uniquely positioned to lead efforts in reducing the environmental impact of pharmaceuticals
and promoting sustainability across healthcare systems. While research demonstrates that pharmacists
recognise climate change as a significant health threat, many lack clarity about their specific role in
addressing these challenges. This knowledge gap presents both an opportunity and an imperative for
educational reform. A Canadian study* revealed that 91% of pharmacy students plan to advocate for
sustainable practices in their future careers, highlighting strong motivation for environmental stewardship.
Thesefindingsalign with international research showing pharmacy students' strong desire for comprehensive
sustainability knowledge and training.

Healthcare increasingly contributes to the climate crisis, with greenhouse gas emissions related to healthcare
globally rising by 36% since 2016.2 Both hospitals and pharmaceuticals are identified as having the largest
carbon footprints collectively, accounting for 63% of healthcare emissions.3 As an example of the impact the
pharmaceutical sector's significant environmental footprint,in the UK alone itis responsible for 4.4% of global
greenhouse gas emissions and contributes to 25% of National Health Service (NHS) emissions, demanding
urgent professional action.*?

Pharmacists occupy a critical position in addressing climate change and environmental sustainability within
healthcare systems. These actions contribute directly to FIP Development Goal 21 (Sustainability in Pharmacy)
in supporting global sustainability objectives. FIP’s Statement of Policy on Environmental sustainability
within pharmacy (2023) and Statement of Policy on Environmentally sustainable pharmacy practice (2016)
affirm the profession’s responsibility to mitigate environmental harm and foster climate-resilient health
systems.

Pharmacists and pharmacy teams are uniquely positioned to integrate both mitigation strategies (reducing
emissions, preventing pollution, and embedding sustainable practices) and adaptation strategies (ensuring
climate-resilient services that maintain quality and accessibility, particularly resource-limited settings).2
These strategies must also address the intersection between environmental sustainability, health equity,
affordability, and universal access.

This guide encompasses both dimensions: Mitigation efforts focused on reducing environmental impact
through greenhouse gas emissions reduction, pollution prevention, and sustainable practice implementation,
and adaptation strategies centred around developing climate-resilient healthcare services that maintain
accessibility and quality despite environmental challenges. This guide emphasises the intersection points
between environmental sustainability, health equity, affordability, workforce development, and resource
accessibility.

The guide is intended for pharmacists, educators, policymakers, regulators, industry stakeholders, and
healthcare leaders involved in shaping, delivering, or governing pharmacy services, ensuring that the
environmental agenda in pharmacy also supports patient care, community well-being, and universal health
coverage.

By providing a basis on sustainability-related knowledge and skills, this guide supports professional
development, upskilling, and refreshing knowledge and skills for environmentally responsible healthcare
delivery. It demonstrates how pharmacists across diverse settings can implement sustainability principles
within their roles, while advancing FIP’s global sustainability goals through sector-specific, actionable
strategies.


https://developmentgoals.fip.org/dg21/
https://www.fip.org/file/5618
https://www.fip.org/file/5618
https://www.fip.org/file/1535
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2.2 Guidance for users

This guide supplements existing FIP resources and was informed by a reference group of educators and
practitioners with expertise in environmental health, sustainable pharmacy practice, and professional
development, that reviewed and validated the content to ensure accuracy and applicability. The methodology
integrates current research evidence with practical implementation strategies, drawing on studies that
demonstrate both healthcare cost benefits of continuity of care, and the critical role of activated, informed
consumers in improving healthcare quality. This approach emphasises patient participation as effective
members of the care team while incorporating environmental stewardship principles.+5

Structure of the K&S guide
The guideis structured around sustainability-related knowledge and skills, grouped into three broad
categories, as shownin Figure 1.

Specialised (advanced topics): These build on
the core areas and reflect advanced knowledge
or applications.

Core topics: These outline the essential
knowledge and skills that pharmacists should
developinrelation to sustainable pharmacy
practice, focusing on both mitigation and
adaptationroles.

\ Broad topic areas: These represent the
overarching domains of sustainability in
pharmacy, such as environmental stewardship,
climate-resilient practice, public health
advocacy, capacity building, and
interprofessional collaboration.

This guide is designed to support pharmacists and pharmacy teams in developing sustainability-related
knowledge and skills as part of their ongoing professional development. It also serves as a resource for those
seeking to integrate environmental considerations into their specific areas of practice.

Key considerations for the users of this guide:

o Distinction between core and advanced knowledge
e Core: Basic, essential knowledge and skills related to sustainability that pharmacists should
pOSsess.
e Advanced: Specialised, in-depth-knowledge intended for those in leadership, research, or
policy roles.
o Distinction between practice-based and manufacturing aspects
e Identifying which knowledge areas or actions are most relevant to clinical practice and which
apply primarily to the industrial pharmacy context.
o Distinction between the needs of educators and policy-makers
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e Certain elements of the guide are tailored for academic trainers and educators, while others
aredirected toward policymakers and regulators, acknowledging their differing roles and
responsibilities.

Disclaimer: Contextualisation and regulatory requirements

Pharmacy professionals must adhere to their local, national, and jurisdictional requirements for training,
certification, and regulatory/professional standards when applying sustainability practices. Implementation
must comply with existing pharmaceutical regulations while promoting environmental stewardship within
legal and ethical boundaries.

Itis recognised that pharmacists will be at different stages of their career development, and that essential
and specialised knowledge and skills may overlap or evolve over time. This guide is therefore intended to be
flexible and adaptable to diverse professional contexts.

Additional considerations may include:
e Undertaking appropriate training relevant to scope of practice and level of specialisation in
environmental health and sustainable pharmacy practice.
e Following professional codes of conduct that may address environmental responsibilities.
e Completing nationally developed certificate programmes or specialised training in sustainability or
environmental health.
e Maintaining current registration or licensure status.
Engaging with professional associations that focus on sustainability in healthcare.
e Complying with healthcare jurisdiction laws governing education, competencies, and environmental
responsibilities of pharmacy and other health professionals.

2.3 Glossary of key concepts and definitions

Term Definition Reference
Active

. APls, particularly antibiotics, persist in treated wastewater and sludge,
Pharmaceutical

contributing to antimicrobial resistance development, and contaminating surface

Ingredient (API) ; o i . . 6
. waters and agricultural land, necessitating comprehensive environmental risk
environmental )
) assessment and management strategies.
persistence
Refers to measures that support the health of individuals and communities
affected by climate change and ecological crises. This includes ensuring equitable
access to medicines, optimising treatment to minimise environmental impact, and
Adaptationin equipping pharmacy professionals to respond to climate-related health challenges 5
pharmacy such as extreme heat, flooding, natural disasters, and the management of chronic
diseases under changing conditions, all while ensuring the continuity of pharmacy
services in vulnerable and resource-limited settings under climate-related
stressors.
International treaty controlling transboundary movement of hazardous waste,
Basel Convention particularly preventing waste transfers from developed to developing nations, 8
whilst ensuring environmentally sound waste management practices.
I Therelease of carbon dioxide (CO,) into the atmosphere, primarily from burning
Carbon emissions 9

fossil fuels like coal, oil, and natural gas for energy, transportation, and industry.
A shift from the linear “take-make-dispose” model to a regenerative system that
. . minimises new material and energy inputs, reduces environmental pressures, and
Circular economy in N . ) .
. maintains the highest value of materials and products. Implementation involves
healthcare (circular . . . 10
recycling, efficient resource use, renewable energy, remanufacturing,
healthcare) . . . . .
refurbishment, reuse, product life extension, product-as-a-service models, sharing,
and waste prevention by design, alongside phasing out landfill and incineration.
Proper substance management prevents diversion forillicit use while preventing
Controlled environmental contamination through poorly managed disposal sites that enable
substance security | scavenging and re-sale of expired medications, creating both public health and
environmental hazards.

11
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Environmental
impact
management

Environmentally
Sustainable
Pharmacy Practice
(ESPP)

Extended Producer
Responsibility (EPR)

Greenhouse gases
(GHGs)

Life Cycle
Assessment (LCA) of
pharmaceuticals

Mitigation in
pharmacy

Net zero
commitments

PharmEcovigilance

Planetary health

Porogenic solvents

Pharmaceuticals affect environmental health throughout their lifecycle from
production and transportation (generating significant greenhouse gas emissions)
to disposal challenges including improper waste management that releases
harmful chemicals like dioxins and furans into air, soil, and water systems.

A statement of the FIP Green Pharmacy Policy (2016) calling for the integration of
environmental responsibility into all aspects of pharmacy education, research,
manufacturing, distribution, prescribing, dispensing, use, and disposal of
medicines. It emphasises minimising the ecological and health impacts of
pharmaceuticals across their lifecycle by promoting rational medicine use, safe
waste management, eco-conscious operations, and patient education. ESPP shifts
pharmacy practice towards safeguarding planetary health while ensuring the safe
and effective care of patients.

An environmental policy approach that makes producers responsible for the
entire lifecycle of their products, including post-consumer waste management. It
is built on four main pillars: the duty of preventing pollution, the life cycle
concept, the polluter-pays principle, and the internalisation of costs. Through EPR,
the burden of waste management shifts from municipalities and taxpayers to
producers, creating incentives for sustainable product design, responsible waste
handling, and reduced environmental and health impacts.

Gases that trap heat in the Earth's atmosphere, contributing to the greenhouse
effect and climate change. The Kyoto Protocol cover emissions of the six major
GHGs, namely: carbon dioxide (CO,); methane (CH,); nitrous oxide (N,O);
hydrofluorocarbons (HFCs); perfluorocarbons (PFCs); and sulphur hexafluoride
(SFe6).

A methodological framework used to evaluate the potential environmental
impacts of products, technologies, or services across their entire life cycle—from
raw material extraction and manufacturing through distribution, use, and end-of-
life (disposal, recycling, or waste treatment). It involves four iterative phases: goal
and scope definition, life cycle inventory, impact assessment, and interpretation.
By taking a full life cycle perspective, LCA helps avoid shifting environmental
burdens from one stage or impact category to another.

Reducing pharmaceutical pollution and climate impact by minimising medicine
waste, ensuring proper disposal, lowering emissions from healthcare, medicine
production and use, and strengthening the pharmacist’s role in all four principles
of sustainable healthcare: preventive care; patient self-care; lean service delivery;
and low carbon alternatives alongside healthcare quality, particularly in high-
emission countries.

A balanced state achieved when greenhouse gas emissions released into the
atmosphere equal the amount extracted or offset, creating no overall increase in
global emissions. Reaching net zero requires comprehensive emission reduction
strategies combined with carbon removal investments such as reforestation
initiatives or carbon capture technologies, with implementation targets focused
on this decade to constrain global temperature rise to 1.5°C or 2°C above pre-
industrial baseline levels.

The holistic assessment system extends the concerns of traditional
pharmacovigilance to include the adverse environmental impacts of medicines.

A transdisciplinary field and movement focused on understanding and addressing
how human disruptions to Earth’s natural systems affect human health and all
life. It seeks innovative, cross-sector solutions to guide responsible stewardship of
the planet and safeguard both environmental and human well-being.

Eco-friendly solvents and ionic liquids that replace conventional solvents by
dissolving specific components during synthesis, then being removed via
evaporation, leaching, or phase separation to create controlled porous structures.
These "pore-generating" solvents combine environmental sustainability with
functional advantages, enabling precise porosity control in pharmaceutical
applications while reducing chemical waste and toxicity compared to traditional
solvent systems.
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Global treaty eliminating or restricting Persistent Organic Pollutants (POPs) and

Stockholm toxic chemicals that persist in the environment, bioaccumulate in organisms, and 2

Convention pose significant health risks requiring international cooperation for effective
control.

Waste Healthcare waste comprises 75-90% non-hazardous general waste and 10-25%

L hazardous materials including sharps, infectious waste, pathological waste,

classification and . . - ) . 23
pharmaceutical waste (including genotoxic substances), chemical waste, and

management

radioactive materials, each requiring specialised handling protocols.
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The FIP Global Competency Framework (GbCF) and the FIP Global Advanced Development Framework (GADF)
provide essential foundations for the development of a pharmacy workforce equipped to meet contemporary
healthcare challenges, including environmental sustainability and system resilience. These frameworks
emphasise continuous professional development, the advancement of knowledge and skills, and the
cultivation of competencies that transcend specific roles or settings.

Sustainability-related competencies are closely linked to the four broad clusters of the GbCF:
1. Pharmaceutical public health
2. Pharmaceutical care
3. Organisation and management
4. Professional and personal competencies.

Theyalso align with the FIP Development Goals (FIP DGs), particularly those focused on sustainability (DG 21),
equity (DG 10), and competency development (DG 5).

To embed sustainability meaningfully into pharmacy practice, pharmacists must demonstrate a set of cross-
cutting competencies that apply across all sectors, ensuring both patient well-being and environmental
stewardship.

At the heart of sustainable pharmacy practice lies the concept of ‘holistic thinking’ (circular reasoning),*
defined as the ability to see the bigger picture, understand interconnections, and anticipate the wider impacts
of actions on both human and planetary health. Holistic thinking is essential for:

e Recognising the links between medicine use, healthcare practices, supply chains, and environmental
outcomes.

e Designing solutions that avoid unintended consequences such as overuse, waste, or resource
depletion.

e Balancingindividual patient needs with population health, ecological and business sustainability.

Without holistic thinking, sustainability efforts risk becoming fragmented and ineffective. This competency
enables pharmacists to act as catalysts, integrators and leaders in the challenging and complex healthcare
systems. By fostering such competencies, pharmacists can position themselves as leaders in advancing
sustainable healthcare systems, reducing the environmental footprint of pharmaceutical services, and
safeguarding both population and planetary health.

Examples of sustainability-related competencies within the GbCF clusters are outlined below:

Area GbCF Cluster Description Sustainability link
Competency in responding to Environmental: Maintains
public health emergencies, resilient supply chains
natural disasters, and crises by during disasters, avoiding

7 supporting continuity of wastage of medicines and

e Ll v pharmaceutical care and resources.

- < Pharmaceutical Public | ensuring resilience of supply

- - Health chains. Social: Protects access to
Emergency care forvulnerable
response populations.

Economic: Reduces costs
from disruptions.


https://www.fip.org/file/5127
https://www.fip.org/file/4790
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e
Pharmaceutical Care
Monitor
medicines
therapy

)

Organisation &

Management
Procurement
} Organisation &
e Management
management
(2 )°)
—
\° Professional &
Professional and Personal
ethical

responsibility

(=)
FAS
P Pharmaceutical Care/
Behavioural Public Health
change

communication

Applying therapeutic guidelines,
monitoring medication
effectiveness and safety, and
supporting the optimisation of
medicine use. This competency
plays avital role in reducing
unnecessary treatments,
preventing waste, and improving
patient and environmental
outcomes.

Applying sustainable
procurement practices to ensure
cost-effective, ethical, and
environmentally responsible
sourcing of medicines and health
products. This competency
contributes to reducing waste
and supporting access.

Ensuring the efficient,
transparent, and sustainable
management of pharmaceutical
supply chains, including
inventory control, waste
reduction, and contingency
planning to mitigate shortages.
This is key to maintaining both
service quality and
strengthening environmental
supply chain resilience.

Upholding ethical practice that
considers environmental, social,
and public health impacts
alongside individual patient
needs. This includes adopting
socially accountable and
culturally sensitive approaches.

Applying health literacy
principles, motivational
interviewing, and culturally
competent communication to
support patients in adopting
healthier and more sustainable
behaviours. This aligns with both
pharmaceutical care and public
health competencies.

Environmental: Minimises
pharmaceutical waste and
pollution through rational
medicine use and
adherence.

Social: Enhances patient
safety and outcomes.

Economic: Avoids costs
from inappropriate or
duplicated treatments.
Environmental: Promotes
eco-friendly and ethical
sourcing of medicines,
reducing carbon footprint
and waste.

Social: Ensures equitable
and ethical access.

Economic: Supports cost-
effective purchasing.
Environmental: Reduces
overstocking, waste, and
emissions through
efficient logistics.

Social: Guarantees
continuity of access.

Economic: Prevents
economic loss from
shortages and expired
stock.

Environmental:
Encourages
environmentally
responsible decisions in
care delivery.

Social: Integrates equity,
cultural sensitivity, and
accountability.

Economic: Supports
responsible resource use.
Environmental: Promotes
sustainable behaviours
(e.g., correct disposal,
reduced overuse of
medicines).

Social: Improves health
literacy and lifestyle
choices.
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Digital literacy

for sustainability

o
Interprofessional
collaboration

iyt
Leadership and
advocacy

Professional &
Personal

Cross-cutting

Advanced
Development
Framework /
Professional &

Personal

Proficiency in using digital
technologies, data systems, and
health informatics to drive
environmentally sustainable
practices, improve efficiencies,
and enhance patient care. Digital
literacy is recognised as a core
competency in the GbCF.

The ability to work effectively
within multidisciplinary teams to
co-create solutions for complex
health and sustainability
challenges. This competency
underpins integrated care
delivery and is central to both
the GbCF and GADF.

Driving practice transformation,
influencing policy, and
advocating for sustainability,
health equity, and environmental
stewardship. Leadership
competencies are critical for
pharmacists as game changers.

Economic: Reduces system
burden and future costs.
Environmental: Cuts paper
use, improves resource
efficiency, and lowers the
carbon footprint through
digital systems.

Social: Enhances services
availability, patient access
and connectivity.

Economic: Improves
efficiency and reduces
operational costs.
Environmental: Enables
joint solutions to
sustainability challenges.

Social: Strengthens
integrated care delivery.

Economic: Avoids system
fragmentation,
duplication and improves
efficiency.
Environmental:
Champions policies and
practices for greener,
sustainable pharmacy
systems.

Social: Promotes health
equity and resilience.

Economic: Encourages
long-term system savings
through sustainable
models.



Knowledge, skills and attitudes for sustainable pharmacy practice®243°

Core
Mitigation*

Knowledge

Recognise the environmental impacts across the full medicine lifecycle,
from manufacturing and distribution through patient use and disposal,
including emissions, energy use, and pharmaceutical waste.

Apply eco-friendly procurement methods, regulatory standards, and
international guidelines that promote pollution prevention, resource
efficiency, and sustainable supply chains.

Recognise how technology choices impact the environment and
implement sustainable digital practices, such as minimising unnecessary
data usage and choosing energy-efficient tools.

Understand how different medication formulations (such as dry powder
inhalers versus metered-dose inhalers, and cold-chain liquid versus
tablets) or routes of administrations (I1V vs oral) affect environmental
outcomes throughout the medicine lifecycle.

Skills

Discuss environmental responsibility with patients, colleagues, students
and stakeholders, including guidance on sustainable medication choices
and proper disposal practices.

Implement smart supply chain strategies using automation and demand
forecasting strategies to prevent overstocking and reduce waste.
Manage pharmacy operations to maximise energy efficiency through
different initiatives such as LED lighting, proper insulation, smart climate
control, and efficient equipment usage.

Adaptation**

Knowledge

Understand how climate change directly impacts medicine
effectiveness, availability, and patient behaviour.

Understand how disease patterns and prevalence evolve over time and
help to guide effective climate adaptation measures, enabling health
systems to anticipate and respond to climate-related health risks.
Recognise how certain groups face greater risks from climate-related
medication disruptions and environmental health threats.

Identify weak points in pharmaceutical supply chains and healthcare
delivery systems that are vulnerable to environmental disruptions.
Interpret air quality dataand incorporate it into patient counselling and
education.

Engage with public health by understanding socioeconomic factors that
influence health at both population and individual levels.

Remain informed on public health campaigns, risk communication
strategies, and local environmental health initiatives such as pharmacy-
based vaccination programmes.

Recognise the contribution of non-adherence to prescribed regimens to
medicines waste.

Skills

Adapt medicine sourcing, distribution, and storage practices during
environmental emergencies such as extreme weather events or natural
disasters.

Provide targeted guidance to help patients minimise air pollution
exposure through strategies such as optimised inhaler use, protective
masks, and proper ventilation.

Inform patients about heat-related risks (such as dehydration, heat
exhaustion, and physical exertion), and practical preventive measures.

|TTd



Develop and support pharmaceutical waste return or redistribution as
appropriate, and take-back programmes in both community and hospital
settings.

Use environmental health tools such as point-of-care testing or spirometry
to identify patient risk factors and make appropriate referrals.

Attitudes

Take a proactive, preventive approach to environmental responsibility
across all pharmacy activities.

Commit to sustainability as a key dimension of healthcare quality, ensuring
careis effective, responsible,and mindful of future generations by reducing
environmental impact and promoting long-term well-being.

Commit to continuing education and collaboration to advance green
pharmacy practices.

Build shared responsibility with patients and communities about
medication-related environmental impacts.

Advocate for transparency, ethical sourcing, and alignment with
Environmental, Social, and Governance (ESG) principles.

Support teamwork across healthcare disciplines to advance sustainable
healthcare systems.

e Use validated screening tools to identify patients affected by air
pollution-related illnesses and make appropriate, timely referrals.

e Apply knowledge of climate impacts on health to pharmacist roles in
clinical care.

e Proactively anticipate climate-related health crises while engaging in
public health research on the impact of climate change on
communicable and non-communicable diseases to enhance system
resilience.

e Promote public health and mitigate harm from climate-driven hazards
with other sector professionals.

Attitudes

e Guide patient behaviour modifications that support medication
adherence, reduce health risks, and promote sustainable treatment
approaches.

e Work with other healthcare disciplines and sectors to support climate
adaptation strategies in pharmacy and health practices.

e Convert environmental and air quality information into practical,
personalised advice and risk reduction strategies forindividual patients.

e Maintain empathy and patient-centred care even when delivering
services under environmental pressures or resource constraints.

e Position pharmacy as a local hub for environmental health education
and climate resilience.

e Advocate for fair and equitable healthcare access while prioritising the
needs of vulnerable and high-risk populations affected by climate
change.

e Make transparent, context-sensitive choices when facing competing
demands using problem solving skills, especially regarding resource
allocation.

Note: For this publication, we recognise that some of the knowledge and skill areas may be specific to certain fields of practice,
while others apply across multiple settings. The distinctions outlined are indicative rather than exhaustive and do not represent all
areas or every context.

Advanced/Specialised
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Clinical practice
Knowledge

e Coordinate delivery routes, joint
shipments, and digital inventory
systems (e.g., FIFO, expiry
management).

e Useguidelines on appropriate
dispensing quantities,
deprescribing principles, and
polypharmacy reduction.

e Understand the medicine lifecycle
impact (e.g., inhalers).

e Understand the importance of
environmentally safe disposal
practices.

e Encourage patient participation in
sustainability (e.g., use reusable
bags, explain disposal options).

e Explore ongoing provider-patient
relationship benefits (adherence,
outcomes, resource efficiency).

e Understand the use of mobile
health apps, smart pill dispensers,
electronic monitors, telepharmacy,
and data analytics for adherence
support.

Skills

e Optimise stock rotation, adjusting
therapy based on patient needs,
and supporting deprescribing.

e Educate patients on safe disposal,
adherence, and sustainability
practices.

e (Collaborate with prescribers and
healthcare teams to ensure
continuity of care.

e Provide clearinstructions and
leaflets encouraging medicine
returns whenever applicable.

Industrial pharmacy
Knowledge

e Apply concepts of lifecycle
emissions awareness.

e Understand green chemistry
and sustainable laboratory
practices.

e Understand waste reduction
through digitalisation, eco-
labelled materials, and reduced
printing.

e Beaware of water-saving

strategies (e.g, efficient fixtures,

rainwater harvesting).

e Beaware of durable, repairable,
and locally sourced
furniture/equipment.

e Be familiar with frameworks

such as the Laboratory

Efficiency Assessment

Framework (LEAF).

Recycle and reuse systems for

packaging.

e Beaware of extended producer
responsibility (EPR) policies and
circular economy principles.

Skills

Replace solvent-based tablet
coatings with water-based or
safer alternatives.

Implement waste minimisation
and digital solutions to reduce
paper/packaging.

Apply LEAF guidelines and green
chemistry techniques.

e Implement water-saving
infrastructure and monitoring
consumption.

Academic pharmacy
Knowledge

e Understand how to integrate
Environmental Sustainability in
Pharmacy Practice (ESPP)* into
curricula and accreditation
standards.

e Raise awareness of essential
principles, values, and skills
needed for sustainable and
responsible pharmacy practice.

e Understand the concept and
importance of patient
activation (empowering
patients by knowledge, skills,
confidence).

e Evidence linking activation to
better adherence, preventive
behaviours, and health
outcomes.

e Understand behavioural
change frameworks and how
they guide patient
engagement and adherence
strategies.

Skills

e Embed ESPP concepts into
course design, learning
outcomes, and assessment
criteria.

e Apply behavioural change
models to tailor interventions.

e Deliver accessible, person-
centred education and
motivation to patients.

e Useempathyand consistent
interaction to sustain patient
engagement.

Policy making

Knowledge

Understand the integration of
environmental risk assessments
into medicine approval and
registration processes.
Understand the relevance of the
Basel and Stockholm
Conventions to pharmaceutical
waste management.

Be aware of extended producer
responsibility (EPR) policies and
circular economy principles.
Understand issues with
inadequate pharmaceutical
donations.

Follow best practice guidelines
for responsible donation and safe
redistribution of medicines.

Understand the importance of
reducing emissions from
healthcare-related travel and
promote green transportation
options.

Understand how to use
formulary agreements, quantity
control methods, and multi-dose
dispensing to reduce waste.

Skills

Draft and implement national
waste management policies and
manufacturer guidelines.
Promote green pharmacy
practices and circular economy
models.

Create programmes to gather
and share environmental hazard
data globally.

Set up transparent, regulated
platforms for safe redistribution
of near-expiry medicines.
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Set up and monitor digital
reminders, apps, and smart
dispensers.

Use dashboards and data analytics
to detect non-adherence and
intervene proactively.

Explore feasibility and safety of
redispensing medicines whenever
applicable.

Streamline logistics to minimise
waste and cost.

Attitudes

Commit to personalised care,
regular follow-ups, and tailoring
therapy based on clinical and non-
clinical needs.

Take a proactive role in reducing
medication waste and packaging.
Support reuse, safe disposal, and
sustainable practicesin daily
pharmacy operations.

Be willing to adopt digital tools,
telepharmacy, and new adherence
technologies to improve outcomes
and efficiency.

Value interprofessional
coordination and shared
responsibility for patient outcomes
and environmental health.

Design and manage recycling
programmes for packaging and
material reuse.

Use innovating systems to
optimise medicine use and
reduce pharmaceutical waste.

Attitudes

Commit to reducing emissions,
waste, and chemical hazards in
production.

Prioritise eco-friendly materials
and solutions over traditional,
higher-impact ones.

Be open to adopt new
technologies and processes that
promote sustainability.
Commit to responsible
manufacturing and protecting
public and environmental
health.

Adhere to extended producer
responsibility (EPR) policies.

Attitudes

Advocate for the integration of
sustainability and public health
into pharmacy education.
Believe in empowering patients
as active partnersin their care.
Dedicate to motivating and
enabling patients rather than
only informing them.

Cross-cutting knowledge and skills spanning diverse pharmacy sectors

Knowledge

e Beaware of the environmental footprint of digitisation (data storage, processing) including the understanding of practical mitigation strategies such

Coordinate agreements between
pharmacists and prescribers to
tailor dispensing to patient
needs.

Engage with stakeholders in
aligning with international
conventions and sustainability
goals.

Attitudes

Commit to mitigate medicine-
related environmental hazards.
Promote sustainable
transportation and logistics for
reducing emissions.

Ensure donations are safe,

appropriate, and minimise waste.

Embrace acircular, resource-
efficient healthcare model that
preserves resources and
improves access while reducing
environmental impact.

as deleting unused data, reducing duplication, using eco-friendly search engines, lowering video resolution, using virtual meetings.

Understand forecasting techniques that reduce overstock and waste.
Understand procurement decisions based on environmental impacts.
Classify waste as non-hazardous, hazardous, or controlled substances, including subcategories such as antineoplastics and anti-infectives..
Understand and differentiate between optimal and interim disposal treatment options.
Understand the need to avoid uncontrolled landfill disposal and low-temperature incineration without flue gas treatment.
Be familiar with the three-bin system (infectious waste, sharps, general waste).
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e Usereusable sharp/cytotoxic bins to reduce single-use plastics.

Skills
e Implement data hygiene practices such as deleting, compressing and consolidating.
e Conductsustainable procurement planning and inventory forecasting.
e Apply waste classification and segregation protocols accurately.
e Implement adequate storage and eco-friendly transport methods.
e Selectappropriate treatment based on waste characteristics, technology availability, cost, and environmental impact.

Attitudes

Commit to minimising digital and physical waste footprints.

Dedication to using safe, eco-friendly disposal treatment and methods.

Avoid unsafe disposal practices even when they appear cheaper or faster.

Seek innovative, sustainable alternatives for waste segregation, transport, and treatment.
e Advocate for systemic solutions like circular practices.

* Mitigation measures in pharmacy involve reducing pharmaceutical pollution and climate impact by minimising medicine waste, ensuring proper disposal,
lowering emissions from medicine production and use, and strengthening the pharmacist’s role in preventive care, particularly in high-emission countries.
** Adaptation in pharmacy refers to measures that support the health of individuals and communities affected by climate change and ecological crises. This

includes ensuring equitable access to medicines, optimising treatment to minimise environmental impact, and equipping pharmacists to respond to climate-

related health challenges such as extreme heat, natural disasters, and the management of chronic diseases under changing conditions, all while maintaining
pharmacy services in vulnerable and resource-limited settings.
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Curriculum design

Understanding pharmacy students' experiences and learning needs regarding climate change is fundamental
to developing effective educational programmes. While awareness of climate change's health impacts among
healthcare professionals is slowly growing, many healthcare professionals still have limited understanding,
which highlights the need for more targeted education and training.

To address this gap, sustainability-related knowledge and skills should be systematically integrated into
pharmacy curricula, through new dedicated courses or the adaptation of existing ones. Strategies for
integration include embedding content on climate change, environmental sustainability, and planetary
health across core teaching and assessment.2%3°

While education and training programmes are essential for minimising infection transmission and fostering
environmental responsibility among pharmacy staff, public awareness campaigns play an equally important
role in educating the wider community about healthcare waste risks and proper disposal practices.

Regulatory framework and professional responsibilities

Pharmacy regulators bear significant responsibility in embedding environmental sustainability into
professional standards. This includes introducing mandatory environmental risk assessments for
pharmaceutical products, ensuring documentation reflects current environmental standards, and
strengthening data collection on greenhouse gas emissions and waste.

Pharmacy regulators also influence education by embedding sustainability within accreditation
requirements for pharmacy programmes and establishing mechanisms to recognise pharmacies’
environmental performance.

Adaptation strategies should include mandatory training on disaster preparedness and strengthening
infrastructure to withstand climate-related hazards. Emergency response protocols must balance immediate
needs with long-term planning: for example, while temporary measures such as encapsulation in uncontrolled
landfills may be unavoidable during crises, these must be coupled with strategies to establish safer, more
sustainable disposal practices.

FIP Seal for programmes and CPD providers

The FIP Provision Programme provides a global platform to support FIP members and the wider professionin
advancing professional development and strengthening the pharmaceutical workforce in line with local and
national needs. By facilitating collaboration across members and partners, the programme enables the
sharing of good practices, the identification of opportunities, and the acceleration of workforce
transformation across all pharmacy sectors.

The FIP Seal isawarded to programmes that meet established quality criteriaand demonstrate alignment with
FIP’s mission, goals,and Development Goals. It serves as a mark of international recognition, helping providers
strengthen the credibility, visibility, and impact of their programmes.

By encouraging the development and sharing of high-quality professional programmes, the FIP Seal also
supports efforts to address knowledge and skills gaps in pharmacy. This Knowledge & Skills reference guide
can serve as a foundation for designing and updating such programmes, ensuring that training opportunities
are relevant, evidence-based, and aligned with global sustainability priorities. In this way, the guide and the
Seal together foster the advancement of workforce competencies while accelerating the integration of
sustainability principles into pharmacy education and practice.


https://provision.fip.org/fip-seal/
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Conclusions

While education and workforce development are critical for equipping pharmacists with the competencies
needed for sustainability, these must be supported by enabling policies and system-level measures to ensure
their application in practice. FIP has already articulated these enablers in its Statement of Policy on
Environmental sustainability within pharmacy (2023), which calls for regulatory incentives, investment in
sustainable models of care, and system-wide monitoring and accountability. Readers are encouraged to
consult this statement for detailed recommendations on policy actions to complement the knowledge and
skills outlined in this guide.



https://www.fip.org/file/5618
https://www.fip.org/file/5618
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