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• This research aims to understand the carbon footprint of 
the pharmaceutical industry and subsequent responses to 
mitigate their environmental impact

• Many pharmaceutical companies are investing in 
renewable sources of energy and incorporating formal 
green standards of procedure into their drug 
development cycle, supply chain and distribution

• Changing the life cycle management of the drug 
development and distribution process from linear to 
circular can help stakeholders make data-driven decisions 
to balance their investment in sustainability with long-
term cost savings

SUMMARY

• The pharmaceutical industry develops and discovers 
new treatments that improve patient outcomes. 
However, improper disposal of unused and expired 
medicines, as well as pollutants from manufacturing, 
supply chain, and drug delivery systems contribute to 
a sizeable carbon footprint

• Industry efforts to reduce the environmental impact are 
expanding from carbon emission reduction alone towards  
more holistic commitments to long-term sustainable 
practices

INTRODUCTION 

• This literature review aims to report on the global 
pharmaceutical industry’s carbon footprint and 
understand various strategies for limiting healthcare 
related emissions and realizing associated cost savings

• Additionally, the research investigates other measures 
that large pharmaceutical companies are taking in order 
to reduce and mitigate their impact on the environment, 
without compromising the accessibility or the quality of 
their products

OBJECTIVES

• The authors conducted a targeted review of published 
literature on pharmaceutical companies’ environmental 
impact and sustainability goals using PubMed, Google, 
Google Scholar, and grey literature (presentations, 
whitepapers, online reports, and articles)

• Key search terms (alone or in combination) included 
“pharmaceutical sustainability”, “environmental 
sustainability in pharma”, “healthcare industry”, 
“pharmaceutical industry environment impact”, etc. 
between January 2002 and December 2022

METHODS
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Figure 1 | Healthcare Carbon Emissions Across Key Markets Globally2

Key Finding: Healthcare carbon emissions as a percentage of national carbon emissions averages at 4.4% globally. Many countries exceed this with the US at 
7.6%, Japan at 6.4%, and the UK at 5.4%.
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• Currently, 4.4% of carbon emissions globally are attributed to the healthcare sector, with approximately 71% of those emissions stemming from the supply 
chain, including production and transport of pharmaceuticals and medical devices

• Between 2010 and 2018, the US healthcare sector’s emissions increased by 6%, reaching 1692 kg per capita — the highest rate among industrialized 
countries1

Figure 2 | Scopes of Healthcare-Related Emissions3

Key Finding: Within Scope 3, pharmaceuticals and chemicals are the largest contributors 
of carbon emissions, accounting for 18% of total healthcare sector carbon emissions

Figure 3 | Circular Life Cycle Management of Medicines4

Key Finding: Pharma companies should consider taking a 
comprehensive, data driven end-to-end view of the clinical 
development process, including waste generation, 
pollutants, energy use and renewable materials, to identify 
opportunities for reducing emissions and waste

Manufacturing

Patient engagement, medicine 
optimization and disposal

Packaging, 
transport and 

logistics

Development 
and scaling

Data Feedback Loop

• When discussing healthcare-related emissions, both pharmaceutical companies and 
non-profit research organizations classify carbon emissions into three categories:

• Scope 1 (Direct): Operations of healthcare facilities and associated emissions

• Scope 2 (Indirect): Indirect effects of energy production

• Scope 3 (Indirect): Pharmaceuticals, medical devices, waste management, transport, 
construction, etc. 

• Scope 3 emissions are nearly five times larger than Scope 1 and 2 emissions 
combined; therefore, it is critical to consider the entire value chain when evaluating 
the carbon footprint of biotech and pharma

A circular model, in contrast to the ‘take-make-waste’ linear 
model, aims to help pharmaceutical companies achieve their 
environmental and carbon reduction targets in order to 
increase efficiency and lower costs of production and 
disposal
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Conclusion
• By looking at the sustainability impact of a product or process in conjunction with the 

economic implications over its entire life cycle, pharmaceutical companies can balance initial 
monetary investment in sustainable practices with potential long-term cost savings

Discussion on Industry Response
• Pharmaceutical companies are using a three-pronged approach to reduce carbon emissions: 

direct, indirect, and supply-chain.5 Emissions from the supply-chain fall within Scope 3 and is 
the largest contributor to carbon emissions in healthcare
− Considering that 70% of healthcare emissions come from supply-chain in pharmaceutical, 

continuous instead of batch manufacturing can be effective in curbing carbon emissions5

− Efficient packaging of materials can limit carbon emissions by reducing space in transport 
vehicles by up to 60%11

• Investing in eco-conscious options in the Pharmaceutical industry can have long-term 
financial benefits because of reduced waste and more efficient use of resources6

− Principles of a circular economy include reusing and recycling products and materials and 
regenerating rather than leaving materials to degrade by natural systems

• Climate goals of companies can be broken into 5 tiers, ranging from companies with science-
based targets (Tier 1) to those that have no targets (Tier 5); 30% of the top 25 companies are 
in Tier 2, with Sanofi, Takeda, GSK and Johnson & Johnson leading the way to a net-zero long-
term science-based target7

• Carbon and waste reduction efforts and other green initiatives in even a single manufacturing 
site can prevent harmful environmental impacts, in addition to long-term financial gains8

− According to Pfizer’s 2021 ESG report, they achieve approximately $3 to $5 million in 
savings through implementation of emission reduction projects9

• Collaboration between clinical and commercial teams during early phases of development to 
find sustainable solutions can help realize the benefits of cost and process efficiency while 
maintaining quality manufacturing and regulatory compliance

Future Research Opportunities
• This research is foundational in understanding the pharmaceutical industry’s impact on the 

environment and what is needed to be more sustainable
• Future research should further investigate the holistic supply chain from drug development to 

disposal of drugs; more robust data are needed to measure the true environmental impact so 
better solutions can be applied

• While there are environmentally-centered goals and efforts in place, it can be challenging to 
quantify sustainable outcomes; therefore, health economics and outcomes research is 
necessary to support industry claims related to sustainability10
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