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® Huge environmental cost - 25% healthcare CO2e in medicines.
® Huge financial cost - $billions wasted every year.
@® Two billion people do not have access to basic medicines.

We have to change



Change requires radical collaboration
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Pillars of Sustainable Medicines

Measurable impacts End-to-end visibility

Design and M @ Dynamic tracking

implement metrics el End-torend through supply chain
impacts visibility

Sustainable packaging (} Z Better shelf life

Circular solutions to reduce Sustainable Better Incentivise shelf life

single-use packaging packaging shelf life extension

Every Digital
dose used by default

Digital by default

@ @ Patient-centred medicines

information

Every dose used
Reallocate unused
medicines
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SMP Programme

Five-year programme (2021-2026) to deliver science-based,
scalable solutions through integrated Projects

Our Projects:

We build sustainable solutions through
sector-wide collaborative action

Deliver sector-wide frameworks
Deliver standards and metrics
Deliver implementation toolkits
Catalyse impact

We build the data, frameworks, and

AL standards required for policy change

Target 6 pillars of sustainable
medicines. SPECIFIC
Deliver data-driven solutions -
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30 Outputs
Datasets
Research
Reports
Frameworks
Webinars

SMP Outputs
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Suslainablé Medicines -
Good for people, planet,
and business

| Description

|Ebook describing the scale and
|causes of wasted medicines, and how
'the Sustainable Medicines
'Partnership is transforming theory to
‘action, to deliver change.

Date

05/09/2023 Report

‘ Type ‘ Citation and link

Rahman, N. (2023): Sustainable Medicines -

Good for people, planet, and business. Open
Access Govt.

https:/doi.org/10.5281/zenodo, 19049452

Medicine
carbon
footprints

standardizing, and

footprints, at scale

MCF Classifier: Estimating,

stratifying medicine carbon
|and modelled data to generate per
‘dose small molecule medicine carbon
footprint values.

Peer-reviewed publication describing
the methods underlying MCF
Classifier, which integrates empirical

16/09/2024 | Journal
Article

Taylor, H., Mahamdallie, S., Sawyer, M., &
Rahman, N. (2024). MCF Classifier:
Estimating, standardizing, and stratifying
medicine carbon footprints, at scale. British
Journal of Clinical Pharmacology, 90(11),
2713-2723.

|bttpsi/doi.org/10.1111/bcp, 16229

Medicine
carbon
footprints

(MCF) Dataset - Active

Medicine Carbon Footprint |
| Active Pharmaceutical Ingredients,
Pharmaceutical Ingredients

Dataset of carbon footprint values for

calculated using MCF Classifier -
updated yearly.

29/05/2026 Dataset

Taylor, H., & Rahman, N. (2026). Medicine

Carbon Footprint (MCF) Dataset - Active
Pharmaceutical Ingredients [Data set].
YewMaker.

2 i.org/1 1/zen Y 727

All SMP outputs are freely and durably accessible through the SMP Repository
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MCF

FORMULARY

The Medicine Carbon Footprint Formulary gives standardised per dose carbon

footprint ratings for thousands of medicines. Watch the Quick Start video to learn more.

Start typing to find a medicine

Selected medicine

> Loratadine 10mg tablets

Similar medicines

>  Fexofenadine 180mg tablets

> Cetirizine 10mg tablets

> Promethazine hydrochloride 25mg tablets

MCF Rating

co,
Low

CO,
High

CO,

Low

4000 medicine products

@ 10,241 active users
@ 43,733 page views

Since launch in March 2024



20% NHS carbon footprint is in medicines
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MCF Classifier - the LCA sweetspot

Life cycle assessment (LCA) is the approach used to calculate carbon emissions.

S
a
%

Spend-based LCA is a generalised approach that infers emissions from spend. It is not
specific enough for medicines and cannot meet upcoming requirements.

Manufacturer LCA is a customised approach that measures emissions for individual
products. It is slow, expensive, and rarely comparable across products. Few are
available.

®=— BJCPEERIAL, .

MCEF Classifier LCA is a standardised approach that

. o . o ORIGINAL ARTICLE opmicen OO ®
models emissions using validated models and product S i Bt sara i en

specific attributes. It delivers specificity at scale. stratifying medicine carbon footprints, at scale
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MCF Method

Determine API

Convert to

Determine
excipients

Calculate synthetic

Extract packaging
information

chemical structure accessibility
Extract Calculate
molecular molecular
weight complexity
Calculate Process
APl Module
Mass Intensity (MCF 1.0)
Calculate Global
Warming Potential
. Calculate gCO2e 161
Scale to unit per unit — g co2e




Emissions reporting

MCF Data can be used calculate the total carbon emissions for a specified product list over
a specified time period providing:

@® Fast, comprehensive, comparable product-level data across medicines.
@® Scope 3 analyses based on emissions not spend-based proxies.
@® Supplier and sustainability prioritisation by product emissions impact.

Case Study

19% of the prescriptions produced
® Aleading pharmaceutical distributor uses MCF data to calculate o P » P

76% of the emissions
the emissions from nearly 40 billion dispensed doses to support

their Scope 3 reporting. m

®  Much faster, cheaper, and more stable than spend-based method

they were using. @
® The results showed that 19% of prescriptions accounted for 76%
of emissions, providing a clear, data-driven prioritisation strategy

for supplier engagement.



MCF Data is now available to all
Over 1500

downloads

@ i Sustainable Medicines Partnership

ey 20 208 o P — Cradle-to-gate carbon.fqotprlnt
values for 34,796 medicine
w , roducts, per dose.
Medicine Carbon Footprint (MCF) Dataset - Products P ' P
Taylor, Haroon . Rahman, Nazneen' (¢ Show affiliation
€ “555 Sustainable Medicines Parinership
Published May 29, 2006 | Version v1 [ Demses & Open |

Carbon footprint values for 2,907

. : : APls in kgCO2e/kgAPI.
Medicine Carbon Footprint (MCF) Dataset - Active

Pharmaceutical Ingredients



Partnership

Deloitte. @ YewMaker @ Medicines

Every Dose Used DOWNLOAD
Reducing Wasted Medicines Playbook TODAY



Triple-win opportunities

Patients

e Wasted medicines reduce the opportunities for the right
patient to receive the right medicine at the right time.

e Medicines nearing their expiry date are often not sold and
are destroyed, reducing patient availability.

Costs

e Wasted medicines carry the costs associated with producing
more than used.

e Inventory costs of storing excess medicines could be
reduced if fewer medicines were wasted.

e Costs associated with the safe disposal of unused medicines
could also be reduced if fewer medicines were wasted.

Environment

e Wasted medicines create emissions associated with the
production, distribution, and disposal of those products.

e Wasted medicines also result in extra paper and plastic packaging
waste, damaging to the environment.

Figure 2:

Costs

| By reducing wasted medicines, we can

| improve patient supply, reduce ecosystem

costs, and redu ce environmental harm.

Environment



Drivers of wasted medicines

Tl +t1 A. Balancing - D. Lack of Data ".@ G. Shelf Life
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Ordered to follow the medicine value chain
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More

Independence

A. Measure Wasted
Medicines
Measure the levels and causes
of waste to inform reduction
opportunities

B. Demand Planning

Enhance demand forecasting to
minimize waste with enabling
tools (e.g., AI)

C. Inventory Management

Develop advanced capabilities
(e.qa. expiry-based picking) and
inventory tracking with real-
time data

Solutions

Strengthen cold chain

capabilities to maintain product

integrity and reduce spoilage

E. Packaging Optimization
Evaluate packaging to identify
size and material redesign
opportunities to reduce waste

E. Supply Chain Agility
Increase rapid and effective
supply chain responsiveness to
disruptions

Explore extension of medicine
shelf life through stability
testing and revised expiry

standards

Implement coordinated
inventory reallocation for near-
expiry products to optimize
medicine use across the supply
chain

1. Donations
Organize efficient, safe,
compliant donations to meet
needs without disrupting local
markets

Promote secure, comprehensive
data sharing across the supply
chain to inform and optimize
decisions

Facilitate secure accessibility of
relevant prescription
information to drive accuracy
and adherence

L. Wasted Medicines Action
Foster sector-wide
collaborations to set, monitor,
and achieve wasted medicines
reduction targets




Getting Started

Do not wait for ecosystem-wide transparency to take your o 6.
first step. Start internally, build momentum through quick p =~ Act & Scale

wins, and scale your ambition. =3 a
‘ = A
5 .

Start arioritisc: sc:lutions‘ y:lith
= ’ atest potentia
S e for scale, focusing on
—— 4 quick wins to build
momentum against

T  Evaluate Immediately

3. - implement
8 Understand == Solution A
N 3 (Measure Wasted

. N Medicines) to establish
2. ‘\, Assess capabilities a baseline.
Recognise Nese==" and resources.

Define your
organisation’s

specific impact and role
within the wider

supply chain,

misaligned incentives.

Acknowledge Frame this not just as

risk mitigation, but as a
win-win opportunity for
cost and carbon savings.
y / Commit transparently

/ to the complex reality

d of wasted medicines.

P



Digitally-inclusive information

Current systems of medicine information
provision:

@® Do not serve patient needs
@® Squander planetary resources
@® Cause medicine delays and wastage




We need accessible, integrated information

Product information

er to serve multiple functio

Patient information

Phone access




‘Yewmakerol’ pilot
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, , Google @1
Scaling the solution

Patient-centered

Google Lens ) )
information

GS1 Digital Company
Link URI C— website
Redirection —

Resolver

Multimedia formats
Any language
Always up-to-date
Searchable
Linkable




Impact SMP is catalysing
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SMP Repository

Sustainable
Medicines
Partnership

Sustainable Medicines Partnership (SMP)
Repository

Definitive SMP archive

30 resources

Housed on Zenodo platform (CERN)
DOI for every resource

Durable and citable

CC BY 4.0 licence (universal use)
Fully detailed and linked in Overview

Overview and Contents

@ YewMaker

Everything is available from YewMaker website: https://www.yewmaker.com/



