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1. Research Planning 

Methodologies & Results- Notes 

HTA Model Explanation Case Studies Feasibility of application 

Enriched 
Cost-utility 
analysis 
(CUA) 

Incorporate the 
environmental impact of a 
technology into health impact 
and convert this into 
estimations of health-related 
quality of life (HRQOL) or 
disability-adjusted life-years 
(DALYs). Improved health 
outcomes would then be 
rewarded by automatically 
improving the ICER with an 
increase in the denominator 
of the equation. 

Duane et al 
Modelling Study on Dental 
Healthcare- Recyclable 
Toothbrushes 
Life Cycle Assessment 
followed by CUA based on 
DALYs. 
Debaveye et al.  
Economic evaluation based 
on Markov modelling- UK 
NHS 
Three modalities of 
treatment for 
schizophrenia.  
Marsh et al. Economic 
Evaluation for the UK NHS. 
Addition of Insulin to an oral 
antidiabetic regimen for 
patients with type 2 
diabetes. The healthcare 
cost and HRQoL outcomes 
were estimated using the 
IMS CORE model.  

This approach requires 
information about the 
health impact of 
environmental outcomes 
and does not incorporate 
non-health benefits of a 
reduced environmental 
impact. Environmental 
consequences are often far-
reaching and hence utility 
measures cantered on 
individual health (e.g., 
DALYS or HRQoL) do not 
adequately capture the full 
extent of the environmental 
benefits and/or harms. 
CUA is the usual method 
underpinning HTA, so this 
would require minimal 
adjustments.  

Cost-Benefit 
Analysis 
(CBA) 
 

Monetization of 
environmental effects using, 
for instance, the social cost of 
carbon or non-traded cost of 
carbon, allowing for a wide 
range of social costs and 
benefits. A reduction in 
product-related emissions 
would therefore be positively 
rewarded as cost-saving. 
Involves a variety of meta 
techniques for synthesizing 
different types of evidence 
for decision making. 

Jacob et al.  
Systematic review on 
Intervention of promoting 
active travelling to school. 
CBA used to combine health 
and environmental effects 
by converting both into 
monetary terms.  

Well-established evidence 
for incorporating 
environmental outcomes. 
Models of the economic 
value of environmental 
outcomes such as social 
costs of carbon (SCC) are 
subject to significant 
uncertainty due to the 
factors related to discount 
rate, valuation of damages, 
population growth or 
geographical location, non-
inclusion of certain costs 
related to environmental 
effects, and how human 
health and mortality costs 
are represented.  
Not widely accepted due to 
difficulty of placing 
monetary value on 
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nonmarket, social goods 
such as health.  

Multicriteria 
Decision 
Analysis 
(MCDA) 
 

Rather than attempting to 
value outcomes monetarily, 
MCDA elicits outcome trade-
offs from decision makers to 
determine the most preferred 
treatment option. These all 
have various steps in 
common though, including 
defining the decision 
problem, identifying value 
criteria, weighting criteria, 
measuring the performance 
of alternatives against the 
criteria, aggregation into an 
overall estimate of value, and 
assessing the impact of 
uncertainty. 

EVIDEM Model has been 
frequently used, considering 
the relevance and validity of 
evidence, cost-effectiveness 
of intervention, public 
health interest, impact on 
other spending, the 
improvement of patient 
reported outcomes, the size 
of the population affected 
by the disease and severity 
amongst others (Marsh et 
al., 2018).  

Incorporating 
environmental impacts into 
the MCDA places the 
burden of understanding 
the value of changes in 
environmental outcomes on 
the stakeholders involved in 
the MCDA (proxy bias). 
There is lack of established 
best practice to guide 
application of MCDA to 
HTA.  

 

2. Additional References 

Debaveye, S., De Smedt, D., Heirman, B., Kavanagh, S., & Dewulf, J. (2020). Quantifying the handprint—
Footprint balance into a single score: The example of pharmaceuticals. PLOS ONE, 15(2), e0229235. 
https://doi.org/10.1371/journal.pone.0229235   

Debaveye, S., De Soete, W., De Meester, S., Vandijck, D., Heirman, B., Kavanagh, S., & Dewulf, J. (2016). 
Human health benefits and burdens of a pharmaceutical treatment: Discussion of a conceptual Page | 46 
integrated approach. Environmental Research, 144, 19–31. https://doi.org/10.1016/j.envres.2015.10.027 

Marsh, K., Ganz, M., Hsu, J., Strandberg-Larsen, M., Palomino Gonzalez, R., & Lund, N. (2016a). Expanding 
Health Technology Assessments to Include Effects on the Environment. Value in Health, 19, 249–254. 
https://doi.org/10.1016/j.jval.2015.11.008  

Marsh, K., Ganz, M., Nørtoft, E., Lund, N., & Graff-Zivin, J. (2016b). INCORPORATING ENVIRONMENTAL 
OUTCOMES INTO A HEALTH ECONOMIC MODEL. International Journal of Technology Assessment in Health 
Care, 32(6), 400–406. https://doi.org/10.1017/S0266462316000581  

Marsh, K., Thokala, P., Youngkong, S., & Chalkidou, K. (2018). Incorporating MCDA into HTA: Challenges and 
potential solutions, with a focus on lower income settings. Cost Effectiveness and Resource Allocation : C/E, 
16(Suppl 1), 43. https://doi.org/10.1186/s12962-018-0125-8 

Ortsäter, G., Borgström, F., Soulard, S., & Miltenburger, C. (2019). A Budget Impact Model to Estimate the 
Environmental Impact of Adopting RESPIMAT® Re-usable in the Nordics and Benelux. Advances in Therapy, 
36(12), 3435–3445. https://doi.org/10.1007/s12325-019-01114-1  

Pekarsky, B. A. K. (2020). The Inclusion of Comparative Environmental Impact in Health Technology 
Assessment: Practical Barriers and Unintended Consequences. Applied Health Economics and Health Policy, 
18(5), 597–599. https://doi.org/10.1007/s40258-020-00578-5  

de Preux, L, Rizmie, D. Beyond financial efficiency to support environmental sustainability in economic 
evaluations. Future Healthc J. 2018;5:103–107. 

Janson, C., Henderson, R., Löfdahl, M., Hedberg, M., Sharma, R., & Wilkinson, A. J. K. (2020). 
Carbon footprint impact of the choice of inhalers for asthma and COPD. Thorax, 75(1), 82–84. 
https://doi.org/10.1136/thoraxjnl-2019-213744 
 
 
 

https://doi.org/10.1371/journal.pone.0229235
https://doi.org/10.1016/j.envres.2015.10.027
https://doi.org/10.1016/j.jval.2015.11.008
https://doi.org/10.1017/S0266462316000581
https://doi.org/10.1186/s12962-018-0125-8
https://doi.org/10.1007/s12325-019-01114-1
https://doi.org/10.1007/s40258-020-00578-5
https://doi.org/10.1136/thoraxjnl-2019-213744


Venkatesh, R., van Landingham, S. W., Khodifad, A. M., Haripriya, A., Thiel, C. L., Ramulu, P., & 
Robin, A. L. (2016). Carbon footprint and cost-effectiveness of cataract surgery. Current Opinion in 
Ophthalmology, 27(1), 82–88. https://doi.org/10.1097/ICU.0000000000000228  
 
Fordham, R., Dhatariya, K., Stancliffe, R., Lloyd, A., Chatterjee, M., Mathew, M., Taneja, L., Gains, 
M., & Haagen Panton, U. (2020). Effective diabetes complication management is a step toward a 
carbon-efficient planet: An economic modeling study. BMJ Open Diabetes Research & Care, 8(1), 
e001017. https://doi.org/10.1136/bmjdrc-2019-001017 
 
Ossebaard HC, Lachman P. (2021). Climate change, environmental sustainability 
and health care quality. International Journal of Qualitative Health Care, 33(1):mzaa036. 
https://doi.org/10.1093/intqhc/mzaa036  
 

https://doi.org/10.1097/ICU.0000000000000228
https://doi.org/10.1136/bmjdrc-2019-001017
https://doi.org/10.1093/intqhc/mzaa036

