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Supplementary Material 4: Coding process

Analytic themes


	[bookmark: _Hlk201225922]Analytic theme for coding
	Description

	Identification of environmental impact dimensions
	Recognition and conceptual delineation of the types of environmental burdens associated with health technologies (e.g., carbon dioxide emissions, pollution (water, air, chemical), waste generation, loss of biodiversity).

	Measurement of environmental impact
	Concerns the tools, methods, and data sources used to quantify environmental impacts throughout the life cycle of health technologies

	Integration of environmental impact in HTA

	The practical and conceptual inclusion of environmental impact in the formal processes of HTA and economic evaluation.

	Equity (or distributional) consequences
	How environmental considerations in HTA may impact equity (horizontal, vertical, spatial or territorial, social and intergenerational) across populations, generations, or stakeholders.

	Barriers and facilitators
	Captures structural, technical, cultural, and institutional challenges and enablers for integrating environmental impact in economic evaluation and HTA.

	Initiatives at the local level
	Includes practical actions and programs implemented within hospitals, HTA bodies, or national health services to address environmental sustainability.

	Shifts in institutional priorities
	Refers to evolving organizational attitudes, strategies, or structures that signal growing attention to environmental sustainability.

	(Dis)incentive framework
	The financial and policy instruments that either encourage or hinder incorporating the environmental impact of healthcare products and interventions in decision-making.



Coding and selected quotations
	Reference interview 
(expertise)
	Quote
	Code
	Analytic theme

	Interview 1: health economist
	"France, very little role. Presentation on the hospital of the future. In relation to environmental issues. Looked at the literature and talked to people in the biggest hospital in Paris to try to see what they were doing in terms of making choices."
	Projections at hospital-level on EI
	Initiatives at the local level

	
	"Really very small. It could be that elsewhere there might be more discussion of these issues."
	Discussions on relevance of considering EI
	Initiatives at the local level

	
	"Health and environment bridges are not apparent. Trade-offs are not at all explicit.”
	Discussions on relevance of considering EI
	Initiatives at the local level

	
	"By now it’s become imperative to consider environmental aspects. Having worked on environmental impact, I feel strongly about including them in economic evaluation. But once you include these costs, I find that it is convincing to at least give the perspective. You may not redefine your metrics to include them, but at least you treat them.”
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	"Environmental impact in manufacturer pricing strategies is already playing a role. Currently there is no incentive but as soon as you put a price on greening, this will appear. Hard to be able to see where you could take this into account. Where there is a change in production, it could be invisible."
	Premium price as incentive to green manufacturing
	(Dis)incentive framework

	
	"See this a lot in food production. Food is advertised in terms of being green – local, carbon footprint. Hard to discern whether this is true or not, until we can monitor the change in production to see how it induced the change in costs.”
	Premium price as incentive to green manufacturing
	(Dis)incentive framework

	
	"Recommend HTA Agencies at least documenting these environmental costs. Whether to include them is another issue, that would require bringing in other aspects and considering trade-offs."
	Documentation vs. integration of EI
	Integration of EI in HTA

	
	"Cannot yet incorporate environmental impact with the staff in HTA agencies. Two worlds that currently don’t talk to each other. Spent a lot of time trying to understand the physics of environmental issues."
	Preparedness
	Barriers/facilitators

	
	"Price can be an incentive to guide toward greener production. But it is so complicated that the instrument could be used in a way that is not expected. Like what we see in the food industry. Until we know that we can measure for sure the environmental cost, then we should not use it."
	Premium price as incentive to green manufacturing
	(Dis)incentive framework

	
	"I don’t see purchasing and HTA for environment impact to be necessarily related. Tools that we use in economics have different impacts. In HTA the impact is on the price. But directives for purchasing may be more effective.”
	Procurement
	(Dis)incentive framework

	
	"Having worked on environmental policies and how they impact health, I find that it has huge impacts. The costs should be documented, but most of the work is in reducing morbidity, not necessarily mortality."
	Link between environment and health
	Equity (or distributional) consequences

	
	"E.g., showed how improving housing improves health benefits by a lot."
	Link between environment and health
	Equity (or distributional) consequences

	Interview 2: health economist
	"UK government set its goal for carbon neutrality; evidence that the HC industry is a heavy carbon user."
	Governmental goals on EI
	Initiatives at the local level

	
	"The decision-making body is not in a vacuum. But we have not figured out how to do it. There is a perception that health could do a lot in this area."
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	"Should you recognize that a new intervention cuts carbon / travel costs? No evidence that HTA is the place to start measuring and considering environmental impact."
	Carbon footprint
	Integration of EI in HTA

	
	"Other costs in economic evaluation are known, but costs related to environmental impact are not necessarily known. The micro-level decisions in HTA may not be appropriate for measuring EI."
	Appropriateness of HTA to account for EI
	Integration of EI in HTA

	
	"Punishments or disincentives may be more direct than rewards or incentives. Instruments such as fines, energy caps, surcharges, regulations. Hospital level procurement may be more direct."
	Comparison between disincentive vs. incentives to environmental actions
	(Dis)incentive framework

	
	"A societal perspective would be needed but may be incompatible with micro-level decision-making in HTA"
	Societal perspective in economic evaluations
	Equity (or distributional) consequences

	Interview 3: HTA agency
	“Not at the HTA level. However, they are mentioned more frequently.”
	HTA initiatives
	Initiatives at the local level

	
	“Official HTA guidelines do not cover environmental impact, as the perspective has shifted from societal to the NHS. Consider only direct/related medical costs related to the disease and relevant to NHS costs”
	Societal perspective in economic evaluations
	Shifting priorities to include EI

	
	“These [environmental] costs are not considered as they do not include dimensions that are not related to an NHS perspective. However, they might have a role in exceptional pricing or renegotiations”
	EI consideration in the NHS perspective
	Measurement of EI

	
	“Uncertainty is so high, you won’t be able to make a decision just on economic theory alone. When you have different options to choose from, one criteria besides price should be environmental.”
	Methodological challenges
	Measurement of EI

	Interview 4:  hospital HTA
	“Environmental impact has appeared in the last 10 years or so, but only in the last 5 have people started to work on this."
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	"It’s a very sensitive issue, touching on culture and values as well as information.”
	Cultural shift
	Shifting priorities to include EI

	
	“Not officially, but environmental impact has begun to appear in hospital HTA because of waste issues.”
	HTA initiatives
	Initiatives at the local level

	
	“At present we do not have the tools to include environmental impact in an economic assessment and pricing. So it is not included in the assessment. Difficulties of availability of only partial data”
	Data availability
	Measurement of EI

	
	“No one wants to pay more for the same treatment, but they will be willing to pay equal – which is a breakthrough concept. However, we must be cautious because of double credits or double paying.”
	Information asymmetries
	(Dis)incentive framework

	
	“The public and private sides will have different boundaries. Green or environmentally sustainable production is fashionable, but industry may inflate prices because of that. Need to be very sure of what we’re paying for and whether it is worth it.”
	Moral hazard
	(Dis)incentive framework

	Interview 5: HTA agency
	“Committee in the Netherlands is working on how to incorporate EI in the value framework.”
	EI consideration in the NHS perspective
	Initiatives at the local level

	
	“Environmental impact has become part of the HTA discussion. They used to be considered part of safety considerations, but have shifted to a larger focus.”
	Priority setting
	Shifting priorities to include EI

	
	“Three aspects as part of measurement: 1) related to toxic substances, 2) waste production, 3) carbon production"
	Common EI dimensions
	Identification of EI dimensions

	
	“There is a lot of expertise in measuring environmental impact in other sectors, for example, when building a road, need to take EI into account. When building a hospital, needs to be considered.”
	Preparedness
	Barriers/facilitators

	
	“Different disciplines will need to be involved. Another solution may be certification as a green producer could be considered.”
	Preparedness
	Barriers/facilitators

	
	“Procurement much further along than HTA in imposing that environmental impacts be considered.”
	Procurement
	(Dis)incentive framework

	
	“Generational shift in public opinion. Youth is very concerned, but it is difficult to link EI to a specific product.”
	Intergenerational equity
	Equity (or distributional) consequences

	Interview 6: health economist
	“Chairing a committee in Netherlands to study how to incorporate EI costs in economic evaluations in healthcare. Also a team at the National Institute of Health.”
	EI consideration in the NHS perspective
	Initiatives at the local level

	
	“Exploding amount of literature on planetary health and the contribution of healthcare to that environmental impact. Global pollution, biodiversity are at the core of concerns. More ecologically responsible in decisions on what to allow or finance”
	Common EI dimensions
	Shifting priorities to include EI

	
	“Question of whether there are specific ways of including environmental costs in economic evaluation, e.g., including carbon emissions in CEA. Possible but not yet spent a lot of time on this."
	Carbon footprint
	Measurement of EI

	
	"Economists may play a role, but environmental economics is as yet outside the scope of health.”
	Preparedness
	Barriers/facilitators

	
	[bookmark: _Hlk201233658]“We could be more ecologically responsible in making decisions on what to allow or finance.
	Personal accountability
	Shifting priorities to include EI

	
	"Greening the energy systems of hospitals to make HC more environmentally sustainable."
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	"Provide official guidance on including EI in CEA. "
	Guidance
	Barriers/facilitators

	
	"May be necessary to approach these issues from a higher, committee level rather than lower levels, which may be impossible."
	Methodological challenges
	Barriers/facilitators

	
	"Very clear guidelines are needed.”
	Guidance
	Barriers/facilitators

	
	“Procurement may be more feasible, but even there you will need the same type of information and the challenges are similar."
	Procurement
	(Dis)incentive framework

	
	“These changes are threatening human health and have been characterized as catastrophic (societal perspective). Intergenerational concern regarding the impact on future generations. However, may be more of a question of equity between high- and low-income nations. That is, high-income countries have contributed extensively to climate change.” 
	Intergenerational equity
	Equity (or distributional) consequences

	Interview 7:
health economist
	“Desirable and possible to include costs to environment, environmental impacts into the assessment of new healthcare interventions before they are admitted to the collectively financed package of care in the Netherlands”
	Governmental goals on EI
	Initiatives at the local level

	
	[bookmark: _Hlk201233675]“The impacts of global environmental change on human health, and the contribution of healthcare to those changes, are such that there's an enormous literature now that first of all shows that.”
	Link between environment and health
	Shifting priorities to include EI

	
	“Several global environmental changes, particularly climate change, global environmental pollution and biodiversity loss”
	Climate change/ pollution/biodiversity loss
	Identification of EI dimensions

	
	“Currently, high income countries have contributed enormously to climate change and the other global environmental changes. […] So that's an equity aspect that plays a role”
	Territorial equity
	Equity (or distributional) consequences

	Interview 8: regulator
	“Interest in Ireland regarding environmental impact. Seems that the Irish public is more in favor of a carrot approach, rather than the stick.”
	EI consideration in the NHS perspective
	Initiatives at the local level

	
	“From a societal view, looking at who is responsible for these environmental costs is important. We should try in some way to take account”
	Societal perspective in economic evaluations
	Shifting priorities to include EI

	
	“From a manufacturer’s point of view, environmental costs are not needed in the analysis at present.”
	Common EI dimensions
	Integration of EI in HTA

	
	“Do we need much better tools? We rarely hear about equity aspects, so it’s unlikely to come from within the system."
	Tools for EI measurement
	Barriers/facilitators

	
	"Labelling could be used. ISO standards could be developed as a way of showing EI.”
	Tools for EI measurement
	Measurement of EI

	
	“From a policy standpoint, you’d have to be very careful on whether you induce incentives or punishments because you could have legal problems.” 
	Comparison between disincentive vs. incentives to environmental actions
	(Dis)incentive framework

	
	“How much of the EI costs can you attribute to a company, how can you set a framework, and what is the appropriate level of entry of these issues? All these need to be considered. After MDR, it’s more difficult to enter the market, so we need to worry about access.” 
	Attribution challenge
	Equity (or distributional) consequences

	Interview 9: industry
	“General attention to environmental issues in the company. Changes in travel policies. One example of a product change to lower environmental impact.”
	Corporate policies
	Shifting priorities to include EI

	
	“Don’t necessarily need HTA to consider the importance of environmental impact. Health planets and health people are closely connected. More COPD, more cancer could be related to the EI. So crucial to treat the world as the patient”.
	Link between environment and health
	Shifting priorities to include EI

	
	“Difficult to take a societal/world approach in measuring EI. In producing a product, have to be as clean as possible. Need to be aware of the types and trade-offs in EI, e.g., plastics, Teflon, solar panels, reusing water. From a company level, there is a  lot of waste in R&D.”
	Societal perspective in economic evaluations
	Measurement of EI

	
	“Good to hear environmental impact in HTA but how do you do it?. Extremely wise to do an assessment, but separate on the company level.”
	Methodological challenges
	Barriers/facilitators

	
	“Attention to EI should be at every level, example travel only by train in their company."
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	"Adjusted product to decrease the EI of propellants.”
	Adjustment in product/manufacturing process level
	Barriers/facilitators

	Interview 10: hospital HTA
	“Initiatives in hospital HTA – create unit to address the EI of hospital and products. On national level, France has centralized national recommendations, a stringent roadmap"
	HTA initiatives
	Initiatives at the local level

	
	"There is training in France for this topic, internal training and promotion in the hospital (environmental managers) in a large hospital group.”
	Preparedness
	Initiatives at the local level

	
	[bookmark: _Hlk201233904]“Environmental impact has a place in HTA; it has become a really important field. The distinction is on where. We’re doing a lot locally in French hospitals, in hospital-based HTA, where we’re really taking it into account.”
	Urgency regarding EI consideration
	Shifting priorities to include EI

	
	“Limited in what we can take into account. E.g., LCA, though it has made great strides, it’s difficult to know where you have to stop. To date, in hospital HTA we use the EI criterion, kind of a cut-off where we have a choice between different options."
	Data availability
	Measurement of EI

	
	"Advocate for LCDA (life cycle data acquisition) – makes sense, is more transparent and understandable for a decision maker.”
	Urgency regarding EI consideration
	Measurement of EI

	
	“Difficult to document the EI in costs, so must rely on the initiatives of manufacturers. It becomes marketing-like.” 
	Information asymmetries
	(Dis)incentive framework

	
	“Advocate for LCDA (life cycle data acquisition) – makes sense, is more transparent and understandable for a decision maker.”
	Tools for EI measurement
	Barriers/facilitators

	
	“In evaluating EI, it can be costly to switch from single use to reusable. May actually be more costly in terms of water, detergent, so can impact the budget and water use."
	Reusable vs. disposable
	(Dis)incentive framework

	
	"French guidelines for procurement – aim is to penalize if they don’t do it, e.g., too much waste.” 
	Procurement
	(Dis)incentive framework

	
	“EI is important, and we should increase the weight of this criteria. Then the analysis can ring in more interpretable results.”
	Attribution challenge
	Barriers/facilitators

	Interview 11:
HTA agency
	“Task force on how to create a framework for including environmental impact in HTA."
	HTA initiatives
	Initiatives at the local level

	
	"NHS requiring company-level carbon reduction plans, as well as national carbon reduction plan for HC."
	Governmental goals on EI
	Initiatives at the local level

	
	"Carbon footprint for all products in supply chain.” 
	Carbon footprint
	Initiatives at the local level

	
	“Important, but conclusions of the task force were that it would be very risky at this stage to introduce environmental impact in HTA at this stage. Reasons: 1) no consensus on data sources, 2) don’t have the expertise (no environmental scientists), lack of standards, potential to misinterpret data. 3) Methods for EI assessments themselves: LCA thought to be the most rigorous, but can’t compare LCA assessments because of different calculation methods.”
	Methodological challenges
	Measurement of EI

	
	“May be at the start, so at the information conduit stage. Raise the profile, and make sure data is increasingly available.”
	Data availability
	Integration of EI in HTA

	
	“Evidence summary on an anaesthetic gas, desflurane  , which is known to have a higher environmental impact. NICE’s review looked at the clinical reasons to use desflurane  rather than others. Also more expensive, so not superior and more costly, higher environmental impact: all taken together to recommend stopping.”
	Common EI dimensions
	Identification of EI dimensions

	
	“If the idea (incoporating EI into HTA) develops, there are all sorts of metrics; for some, the manufacturing area, for others the use of the technology. It would be really risky to take things at face value. Until we can be more confident, acknowledging that all health care has an impact on the environment is a start. Make an effort to reduce demand, potentially buy in expertise for decision-making committees to validate analyses.” 
	Data availability
	Measurement of EI

	
	“Procurement might be seen as stepping stone to higher quality data. Provides an incentive to collect that data and do things more responsibly, which can be seen as a legislative outcome.”
	Procurement
	(Dis)incentive framework

	
	“If the goal of the NHS is to reduce EI, then you can invest more to advance those goals, prioritize co-benefits."
	Governmental goals on EI
	(Dis)incentive framework

	
	"Did a public engagement exercise. Sample of 20 members of the public, 3 in-depth workshops informing the public on what NICE does and their opinions. People thought it was important, but not trade-offs, only increased benefits.”
	Urgency regarding EI consideration
	Initiatives at the local level

	Interview 12:
industry
	“They have a dedicated team looking into the measurement of environmental impact. So far not using this in HTA."
	Preparedness
	Initiatives at the local level

	
	"Brought up the example of a product that has been improved and also has a better environmental profile. How to include this in HTA however is not yet available.”
	Link between environment and health
	Barriers/facilitators

	
	[bookmark: _Hlk201234125]“The incorporation of all disciplines and sectors in HTA is not well implemented, even though it’s very important. HTAI conference had a dedicated plenary for the first time on environmental impact, so things are changing.”
	Targeted conferences
	Shifting priorities to include EI

	
	“Open questions, so far unresolved, regarding what to measure and how to measure, and how to factor this into the decision-making process."
	Methodological challenges
	Measurement of EI

	
	"Change in mindset to require these aspects, but more flexible methods and more adapted approaches are needed.”
	Flexibility
	Shifting priorities to include EI

	
	“Questions remain: not all products will have an environmental impact, from syringes to lances to implantables, to digital technologies. Not all have an equal impact and there is so fare no implementation” 
	Common EI dimensions
	Identification of EI dimensions

	
	“What is the value? For whom, payer, society, HTA agency?"
	Impact of EI consideration on different stakeholders
	Equity (or distributional) consequences

	
	"Shouldn’t be a trade-off between high quality and efficiency and another dimension, with one at the expense of another. The change is in the mindset.”
	Link between environment and health
	Equity (or distributional) consequences

	Interview 13:
industry
	“For pharma industry, water pollution is the main issue. But in any case there is a new way of thinking for the pharma industry, considering air/water pollution as a negative externality.” 
	Air/water pollution
	Identification of EI dimensions

	
	“Considering air/water pollution as an negative externality, the analysis should be comprehensive to consider all kinds of impacts."
	Air/water pollution
	Identification of EI dimensions

	
	"We need careful estimates of costs behind pollution to attribute to Pharma or to others.”
	Common EI dimensions
	Measurement of EI

	
	“See the EI costs as an estimate of costs you are incurring in cost-effectiveness analysis."
	Impact of EI consideration on CEA/pricing
	Integration of EI in HTA

	
	"In terms of reference pricing, taking into account EI, the margins might be relatively small. First thing is to estimate the costs of what is in the pollution and the best way to finance those costs.” 
	Impact of EI consideration on CEA/pricing
	Integration of EI in HTA

	
	“Considering air/water pollution as a negative externality, the analysis should be comprehensive to consider all kinds of impacts."
	Common EI dimensions
	Identification of EI dimensions

	
	"We need careful estimates of costs behind pollution to attribute to Pharma or to others."
	Attribution challenge
	Barriers/facilitators

	
	"[economic evaluations & HTA] May not be the right box.”
	HTA initiatives
	Integration of EI in HTA

	
	“In an ideal world, costs would all cover themselves. Estimating those costs accurately and not assume that all are related to Pharma."
	Attribution challenge
	Measurement of EI

	
	"Best to move slowly to balance the right of the patients to keep having traditional medicine and not push too hard in the short run if doing so might compromise access.”
	Priority setting
	Equity (or distributional) consequences
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