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Disclaimer 
 

This report was produced as part of the UBC Sustainability Scholars Program, a partnership 

between the University of British Columbia and various local governments and organisations in 

support of providing graduate students with opportunities to do applied research on projects that 

advance sustainability across the region. 

This project was conducted under the mentorship of Vancouver Coastal Health staff. The 

opinions and recommendations in this report and any errors are those of the author and do not 

necessarily reflect the views of Vancouver Coastal Health, Fraser Health, Providence Health Care, 

Provincial Health Services Authority, or the University of British Columbia. 
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Introduction 

The purpose of this research project was to explore existing anesthetic gas emissions 

reduction initiatives, to understand contributions of anesthetic gas emissions across four health 

organizations in British Columbia, and to prioritize the action needed to reduce their impact. Using 

purchasing pharmacy data, the author illustrated temporal trends in anesthetic gas use and 

determined the anesthetic gas with the greatest contribution to carbon emissions. Building on 

interviews with anesthesiologists and an extensive literature review, the project describes existing 

challenges, opportunities, and best practices in implementing anesthetic gas reduction initiatives 

in the four health organizations and worldwide. The report concludes by noting the importance of 

regularly collecting data, educating anesthesia stakeholders, setting goal and schedules to 

implement reduction initiatives, tracking progress, and developing a communication plan. This 

report aims to serve as an informational document for the Energy and Environmental Sustainability 

Team within Vancouver Coastal Health to support and empower anesthesiologists, healthcare 

workers interested in reducing the carbon footprints of inhalational anesthetic gases and leadership 

to actively engage in anesthetic gas reduction initiatives. 

Background 

Globally, the healthcare industry is responsible for 5% greenhouse emissions (4.6% in 

Canada). According to the latest estimates, the contribution of inhalational anesthetic gases (IAG) 

to healthcare carbon footprint is approximately 5%-9% in acute care settings and more than half 

in hospital operating rooms. There are three commonly used volatile anesthetic agents in hospital 

settings – desflurane, sevoflurane and isoflurane. Desflurane has the highest heat trapping effect 

and global warming potential. Overall, the contribution of the anesthetic gases is not well 

understood, as most health organizations in Canada and worldwide do not report data on use of 

anesthetic gases. The greenhouse gas contribution of IAG is not currently regulated and reported 

under the Kigali Amendment of the Montreal protocol, the Kyoto Protocol, the Paris Agreement, 

British Columbia greenhouse gas inventory, and Canada’s greenhouse gas inventory. There is also 

insufficient literature on anesthetic reduction initiatives in health organizations across British 

Columbia. 

The objectives of this research project were to understand anesthetic gas emissions and 

identify current anesthetic gas emissions reduction initiatives across four health organizations in 

British Columbia: Fraser Health, Providence Health Care (Providence), Provincial Health Services 

Authority (PHSA), Vancouver Coastal Health (VCH); in addition, to conduct a literature review 

of best practices for anesthetic gas reporting methodologies used in different health organizations 

worldwide. The findings from this research project aim to support the Energy and Environmental 

Sustainability team to engage, empower and expand anesthetic gas emissions reduction initiatives 

in the four focus health organizations and across B.C. 

Research Approach 
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 Annual data on purchased amount of IAG between 2010 and 2021 were collected from 

hospital pharmacies in the four focus health organizations. Anesthetic gas volumes were 

transformed to carbon dioxide equivalent emissions. The quantitative data were summarized and 

visualized using R statistical software. Qualitative data were collected by conducting semi-

structured interviews with health anesthesiologists. Interviewees shared their experiences in 

reducing carbon footprints of IAG and identified commonly encountered challenges and 

opportunities in implementing and expanding reduction initiatives. 

Summary 

 The research findings showed that the purchased volumes of desflurane are declining in 

Fraser Health and Providence. The decline in desflurane use had financial benefits in cost savings 

in Fraser Health and Providence. Providence had substantial cost savings since 2011. The 

decrease in desflurane use also resulted in significant reductions (78%-88%) in carbon 

dioxide equivalent emissions in Fraser Health and Providence. Although incomplete data was 

presented for PHSA and VCH, some individual hospital data within these health organizations 

showed similar trends in reduction of desflurane use and its emissions. 

 Results from interviewees suggested that similar reduction initiatives are underway or 

implemented to reduce or eliminate desflurane across their health organizations, and the health 

organizations are considering other alternative environmentally sustainable anesthesia techniques. 

Interviewees identified the following challenges in implementing reduction initiatives – the 

reluctance or unwillingness of anesthesiologists to change their practices to more 

environmentally sustainable practices, a lack of awareness of the significant environmental 

impact of IAG, dilemma of whether desflurane is a superior or equivalent anesthetic gas to 

sevoflurane, specialized equipment (e.g. target control infusion pumps) is unavailable to change 

anesthesia practices and low interest from leadership to implement reduction initiatives. 

 Several opportunities were also shared by interviewees to address these challenges: 

Education. Awareness was considered the key to successfully implementing reduction 

initiatives. Anesthesiologists, surgical medical workers, medical residents, and anesthesia 

assistants were considered important target populations to educate. 

Data collection: Since data plays a key role in implementing initiatives, especially in 

understanding and monitoring carbon emissions from IAG, interviewees recommended collecting 

data systematically and on a regular basis. 

Publicizing: Disseminating data and findings through health organization newsletters or a 

specific platform would provide a better understanding and tracking their performances in terms 

of carbon footprints of IAG and encourage competition on individual or group levels.   

Research: Several quality improvement or research projects were suggested by the 

interviewees. 

Further actions: All interviewees strongly recommended banning and removing 

desflurane from purchasing lists and formulary. After banning desflurane, interviewees suggested 

to implement practices of low fresh gas flow rates with sevoflurane, and then gradually move from 

sevoflurane use to total intravenous anesthesia which does not require anesthetic gases. 
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Recommendations 

Based on the results of analyzing the quantitative data of IAG, summarizing qualitative 

interview data, and a comprehensive literature review of existing international environmentally 

sustainable anesthesia practices worldwide recommendations were developed. These 

recommendations will empower and inspire health organizations and healthcare workers to 

reconsider and transform their anesthesia practices and implement environmentally conscious 

anesthesia techniques. 

1. Identify and support anesthesia champions 

In the first step, it is important to identify individual(s) within a department or hospital who are 

interested in transforming or have already transformed their practices to environmentally 

conscious anesthesia. They should also be interested in educating their colleagues and sharing their 

experience with other healthcare workers. Motivated anesthesiologists can start teaching 

anesthesiologists, anesthesia assistants, nurses, surgeons, and other interested stakeholders about 

the environmental impact of IAG. 

2. Identify key stakeholders and form a project team 

A department or hospital leader should support forming a multidisciplinary project team to reduce 

IAG emissions. Although anesthesiologists are responsible for choosing an anesthetic agent and 

anesthetic technique, anesthesia assistants can be effective in implementing changes to current 

anesthesia practices (e.g. taking away desflurane from an anesthesia machine). Pharmacy workers 

should be involved to continuously track and gather feedback data on IAG use. Also, having 

representatives of anesthesia machine manufacturers may be useful in systematically retrieving 

and reporting IAG use data from anesthetic machines. 

3. Data collection 

To understand the carbon footprint of IAG, historical and continuous anesthetic usage data should 

be collected. This data will help to establish baseline GHG emissions from IAG and to identify 

next steps to reduce the emissions. It is also important to collect supplementary data (e.g. 

anesthesia or surgical data) to normalize data for benchmarking purposes. 

4. Set goals and timelines 

The project team should set achievable anesthetic gas reduction goals and determine an 

appropriate timeline to accomplish them. For example, eliminating desflurane from anesthesia 

practice could result in 96% emissions reduction. After achieving a certain goal, the project team 

should focus on achieving the next anesthetic gas reduction goal. 

5. Identify and implement reduction strategies 

The project team should, first, focus on high-impact reduction opportunities. Anesthesiologists 

should avoid using IAG with disproportionally high climate impacts, and instead choose 
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environmentally sustainable anesthetic gases with the lowest global warming potential (e.g. 

sevoflurane before isoflurane, preference to isoflurane over desflurane). It is important that 

providers agree to limit desflurane to only specific agreed cases or better to eliminate desflurane 

from a facility formulary. Next, anesthesiologists should be encouraged to use low fresh gas 

flow rate during sedation and general anesthesia. Total intravenous anesthesia or total-regional 

anesthesia can be another alternative reduction strategy to be implemented. Capturing and 

recycling waste IAG through an active scavenging system should be considered when redesigning 

or renovating an operating room or healthcare facility. 

6. Track progress 

It is essential to monitor and evaluate the progress of carbon reduction initiatives. There are 

multiple freely available calculators to estimate the environmental impact and costs associated 

with anaesthesia. Tracking performance over time can be done through simple audits or quality 

improvement programmes of volumes of purchased IAG within a facility. 

7. Develop a communication plan & recognition 

Sharing the results of the initiatives will encourage and engage in continuing environmental 

conscious practice improvements. Anesthetic gas reduction initiatives’ outcomes and gained 

experience should be disseminated through grand rounds, anaesthetic professional societies, 

professional development, professional networking, conferences, newsletters, and publications. 

Finally, recognizing and rewarding champions in reducing anesthetic gas emissions should be 

supported by leadership in form of sharing and celebrating success stories, and honouring 

achievements as awards and grants. 
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