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In a context of increasingly limited resources, a number of strategies, such as the adoption of decrementally cost-effective interventions (d-CEIs), which are both less clinically effective and less costly, could offer potential levers at enhancing both efficiency and equity in healthcare systems. These interventions are located in the South-West (S-W) quadrant of the cost-effectiveness plane, and have yet received little attention from researchers or HTA agencies as they are often perceived as per se "unethical" or "unacceptable", hence the reference sometimes made to the S-W quadrant as the 'Far West'. The purpose of our paper is to investigate policy-makers' willingness to adopt d-CEIs using a choice experiment. We use a two-stage pairwise DCE survey to elicit (i) preferences for d-CEIs' attributes in forced choices and (ii) adoption preferences, i.e. the determinants of d-CEIs' adoption (unforced choices). We investigate the effect (and trade-offs) between three attributes: health loss (very small to significant), reversibility defined as the possibility to switch back to usual care (from possible to hardly possible) and cost-savings (from 5% to 15% of a fixed budget). Such trade-offs are contextualized by using two sensitivity attributes: disease severity (low and moderate) and savings uncertainty (low and high). Our final sample consists of 180 respondents with 46.7% originating from France and the remaining respondents from other EU countries. All attributes' levels have a significant effect in the two decision stages. The "health loss" attribute dominates in the first stage followed by "reversibility": we calculate that decision-makers would require 28.3% increase of budget savings to be indifferent between a scenario of small versus significant health losses and 14.5% budget savings to be indifferent between a scenario of possible and hardly possible reversibility. In contrast, the "reversibility" attribute dominates in the second stage suggesting that anticipated regret may play a role in adoption decisions.
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A stratified analysis based on the sensitivity attributes reveals the existence of heterogeneity across respondents' preferences over attributes and determinants of adoption. Our analyses provide original results regarding the inter-individual and practical determinants of policy-makers' willingness to adopt d-CEIs

Introduction

In healthcare, as in other publicly funded services, policy-makers have to allocate scarce public resources by choosing the most effective interventions, often facing difficult priority-setting dilemmas. Health technology assessment (HTA) bodies support decision-making by providing recommendations on the added value of new health interventions (such as screening or drugs) compared to usual care. Many countries have identified their principles for priority-setting according to the values and principles specified at the EU level. However, practical ways in which these values and principles are embedded in health care systems vary significantly between EU Member States. This is particularly true when deciding which goods and services should be included in the healthcare basket and the mechanisms used for their funding and provision.

In a context of increasingly limited resources, a number of optimization strategies, such as disinvestment, have received growing attention. Disinvestment is defined by [START_REF] Calabrò | Disinvestment in healthcare: an overview of hta agencies and organizations activities at european level[END_REF] as "withdrawing health resources from any existing health care practices, procedures, technologies or pharmaceuticals that are deemed to deliver little or no health gain for their cost, and thus do not represent efficient health resource allocation". The authors analyse the use of disinvestment strategies in a number of EU countries' HTA agencies and provide evidence of this increasing interest. Unlike disinvestment, very little research has been carried out on the more general strategy of adopting decrementally Cost-Effective Interventions, hereafter referred to as d-CEIs. It corresponds to the explicit inclusion, at the assessment onset, of less clinically effective but also less costly interventions, thereby considering d-CEIs as legitimate comparators. They are located in the South-West (S-W) quadrant of the cost-effectiveness plane, and have received much less attention from HTA agencies than incrementally cost-effective interventions (i-CEIs), located in the North-East (N-E) quadrant. In fact, d-CEIs are often perceived as per se "unethical" or "unacceptable", hence the reference being sometimes made to the S-W quadrant as the 'Far West'.

The potential of d-CEIs and their (explicit) adoption as comparators in economic evaluation is usually ignored by HTA agencies. Indeed, the UK's National Institute for Health and Care Excellence (NICE) guidelines only mention that these interventions should be recommended if they make available sufficient resources that can be re-invested in public sector care or in services to increase the welfare of the population receiving care. Similarly, the EUnetHTA core model recommends that in cases of both lower costs and lower clinical effectiveness, further analysis is necessary before deciding on adoption, and that an intervention located in the S-W quadrant should be considered cost-effective if society considers that the cost savings compensate for the lower effectiveness (EUnetHTA, 2011). However, the core model does not address how this tradeoff is to be documented or the strategy implemented.

Yet there is a growing interest in the potential value of d-CEIs at enhancing both efficiency and equity of healthcare systems. A 2020 consultation for reviewing NICE's Centre for Health Technology Evaluation (CHTE) methods for health technology evaluation acknowledged that decisions in the South-West quadrant do happen and that they may indeed provide net health benefits at population level, due to savings' reinvestment to maximise the system's overall health outcomes (NICE [2020]). An example of d-CEI adoption is the recommendation to use converting enzyme inhibitors (ACE inhibitors) as first-line in the treatment of high blood pressure, leaving the more expensive Angiotensin Receptor Blockers (ARB) for those patients who experience a dry cough as side effect. This recommendation, endorsed by a number of HTA agencies (France, Britain, Sweden), is akin to 'stepped care'. The NICE review indicated the need for further guidance for the assessment of this type of intervention to ensure consistency, and also suggested using net benefit approaches, which are considered as more appropriate in case d-CEIs are to be included as comparators.

From an economic point of view, the topic sparks interest since the decisionmaking process in healthcare resource allocation is complex and may be influenced by various factors, including psychological biases and preferences. Prospect theory, developed by [START_REF] Kahneman | On the interpretation of intuitive probability: A reply to jonathan cohen[END_REF], offers insights into how individuals make decisions under conditions of uncertainty and risk, which are prevalent in healthcare resource allocation.

According to prospect theory, individuals evaluate outcomes based on their subjective perception of gains and losses, rather than objective measures. This theory suggests that decision-makers tend to be risk-averse when facing potential losses and risk-seeking when facing potential gains. In the context of healthcare resource allocation, policy-makers may exhibit similar biases, preferring interventions that promise significant health gains while being hesitant to adopt interventions that involve potential health losses, even if they are costeffective.

The purpose of our paper is therefore to understand the obstacles to d-CEIs' adoption by health policy-makers. To the best of our knowledge, no previous study has inquired into health policy-makers' preferences regarding d-CEIs. The closest studies are by Rotteveel et al. [2022a] and Rotteveel et al. [2022b], but they focus on disinvestment strategies and investigate citizens' preferences in the Netherlands regarding the relative importance of health care interventions' attributes. Our study therefore fills a significant gap in the literature by studying health policy-makers' preferences regarding d-CEIs in a number of countries in Europe in order to identify the conditions that would allow their consideration as comparators in HTAs and their possible adoption in replacement to usual care.

This study contributes to the economics literature by estimating: i) preferences of individuals in a situation where they have to choose between scenarios that entail a health loss; ii) the determinants of willingness to adopt a d-CEI; iii) the compensation requirements for their adoption, in terms of savings, and iv) the comparison of preferences in forced choices (conditional preferences) versus unforced choices (i.e., adoption preferences).

Our DCE yields three main results. First, the main attribute that shapes individual preferences over d-CEIs in the first stage (forced choices) is related to significant health losses. The compensation requirements over d-CEIs preferences suggest that: i) decision-makers are indifferent between a scenario of small and significant health losses only if it is compensated by 28.3% of budget savings; and ii) a d-CEI with possible reversibility and to hardly possible reversibility if it is offset by 14.5 % of budget savings. However, when analyzing the second stage results (i.e., adoption preferences), we find that the attribute "hardly possible to reverse" dominates over the other attributes. Respondents are willing to adopt: i) a d-CEI involving an increased health loss (from very low to significant) only if it is offset by 14.1% budget savings; and ii) moving from immediate reversibility to hardly possible reversibility would require a compensation of 16.5% in budget savings. Second, a stratified analysis of the compensation requirements according to participants' responses of the follow-up questions in the second stage (i.e., "would you be ready to substitute usual care by the option you selected " and "would you be ready to substitute usual care by the option selected if disease severity of the patient -before treatment-changes to moderate"), reveals the existence of preference heterogeneity across participants.

The remainder of the paper is organized as follows: Section 2 presents the discrete choice experiment. Sections 3 presents the summary statics, the overall description of choices, the frequency of choices, and the descriptive statistics for willingness to adopt. Section 4.1 shows the fist stage results, section 4.2 the second stage results, section 4.3 uses the sensitivity attributes to explore preference heterogeneitiy. Section 5 shows the robustness checks. Finally, section 6 offers a discussion and draws the main conclusions from the study.

The discrete choice experiment

We designed a DCE to analyze the main determinants of health policy-makers' willingness to adopt d-CEIs beyond cost-effectiveness. Our DCE presented participants with eight choice sets, representing d-CEIs implying different levels of health losses, decision reversibility and magnitude of savings.

Experimental design

The DCE design was informed by a number of preparatory steps. A systematic international literature review was carried out to identify the existing level and quality of evidence on d-CEIs and their potential associated savings. A narrative review of existing HTA bodies' guidelines and practices further documented attitudes and obstacles to d-CEIs' adoption. Qualitative interviews were also carried out to inform the overall design of the experiment and the choice of attributes and levels. Potential scenarios were discussed with members of the IMPACT-HTA consortium and the DCE was piloted with master students and participants of a meeting organized with a selected number of health decisionmakers in France. Based on findings from the qualitative phase, a number of choices were made regarding the format and design of the DCE.2 First, our DCE follows a two-stage decision-making process. In the first stage ("conditional preference elicitation task"), participants have to choose between two d-CEI alternatives in a given choice task, and therefore they are forced to choose between the two alternatives. In the second stage ('adoption preference task'), participants can chose whether they are ready to replace usual care by the preferred option in the previous stage. This deign is also named dual response choice experiment or sequential choice. Examples of this type of experiments are Traets et al. [2022], Soekhai et al. [2019], [START_REF] Cheng | An empirical comparison of methods for analyzing correlated data from a discrete choice survey to elicit patient preference for colorectal cancer screening[END_REF], and [START_REF] Kallas | A dual response choice experiments (drce) design to assess rabbit meat preference in catalonia: A heteroscedastic extreme-value model[END_REF].

We prefer this design over standard pairwise + opt-out task for two main reasons. First, because we expected a limited number of answers (due to the study target, namely healthcare decision makers), and forced choices in the first stage allowed to obtain maximum information about preferences. Indeed, as it is not possible to define the opt-out option based on the attributes' levels we use, non-demanders of d-CEI would not reveal their preferences' weights for the attributes. Second, we aimed to differentiate valuation of conditional preferences (first stage elicitation tasks) and adoption preferences (second stage elicitation tasks). In particular, we expected that decision-makers could be more risk averse in adoption preferences due to the change in reference point where the "current situation" refers to higher health gains. The two (forced and unforced) elicitation tasks were repeated eight times to offer different combinations of attributes and levels (see figure 5 and6). In detail, sixteen optimal combinations of attributes and levels were selected, based on an efficient fractional design and allocated in eight pairwise choice tasks, using NGENE software (Choice metrics). Because of the difficulty to obtain prior estimates from a pilot study, we defined theoretical priors consistent with prospect theory (i.e., loss aversion, reference dependence). We hypothesized that increasing health loss levels and reversibility delays would have negative effects on adoption choices while increasing budget savings would increase utility but at lower rate (due to loss aversion).

Second, in order to maximize consequentially, we chose a role-play design, with respondents being asked to act as a regional health policy officer in charge of a set budget of €100 million per year and in charge of a population of 10,000 patients suffering from a given (unspecified) health condition.

Third, the DCE was kept generic, with no reference to specific interventions or illnesses, in order to avoid strong anchoring effects, as recommended in the experimental economics literature.

Fourth, we address the potential bias introduced by respondents who do not want to participate by offering an 'escape' route at an early stage of the DCE to ensure that these respondents would at least answer a minimal set of questions. This allowed distinguishing between respondents objecting to the duration of the experiment, to the experimental design itself or to the actual focus of the study, i.e. d-CEIs. Participants who drop out due to the latter will minimize the "no-protest" bias.

Fifth, the qualitative analysis and pilot tests performed prior to the DCE yielded another important finding, i.e. that participants would likely refuse to 'play the game' for high levels of disease severity or high uncertainty associated with the cost savings. To improve DCE uptake and response quality, we chose to study preferences over a limited range of the SW quadrant. Participants were therefore systematically reminded at the beginning of each choice set that patients only experienced low disease severity and that uncertainty related to costs savings was also low.

The DCE was implemented online, using Qualtrics software, and targeted EU respondents from HTA agencies or health technologies' pricing and reimbursement committees, Officers of governmental or non-governmental organisations, representatives of citizens or consumer-patient advocacy groups, health economists (both senior and in training).

Attributes and levels

A large number of attributes were identified in the preparatory stage and choices were made to narrow them down to a manageable size, in terms of length of time for respondents. Three semi-structured interviews were conducted with health policy-makers to specifically inform the choice of attributes and levels and a qualitative analysis was carried out on material collected during DCE completion in seven individual think-aloud sessions. The experiment focused on those attributes which would be most relevant to health policy-makers in their quest to document society's willingness to consider the clinical losses as equivalent to the cost savings, as suggested in the EunetHTA guidance.

The three attributes were defined as follows:

1. Health loss: Health loss refers to a loss in quality of life as perceived by the patient population. This could take the form of side effects (such as coughing and/or additional constraints associated with taking the treat-ment (such as a pill every day rather than every week). The levels considered are: Very small, small and significant.

2. Possibility to switch back (reversibility): Possibility to switch back from decremental cost-effective intervention to usual care (expressed in time). The levels considered are: possible at any time; possible after some delay; hardly possible after long delays.

3. Cost-savings: Annual savings being made when switching from usual care to a decremental cost-effective intervention. The savings are defined as a percentage of a fixed healthcare budget of €100 million per year. The levels considered are: 5%, 10%, 15%.

In order to investigate the implications of having set severity (respectively uncertainty about savings) as low in the DCE, two secondary attributes were analysed through two follow-up question asked after choice task 2 and 7. We ask respondents whether they would reconsider their decision of adopting the d-CEI in case (i) disease severity and (ii) uncertainty about the cost-savings were to increase (see figure 7). While these additional questions do not yield preference weights, compared to the three chosen attributes, this sensitivity attributes allows capturing the potential impact of increasing severity (respectively uncertainty) on preferences and health decision-makers' willingness to adopt their preferred option.

The secondary attributes for sensitivity analysis are defined as follows:

1. Disease severity: The disease severity attribute relates to the patient experience of the disease, as indicated by their EQ-5D Quality of Life Score.

The levels considered are: low and moderate.

2. Uncertainty: The uncertainty attribute is based on the probability of observing the expected cost-savings if adopting the decremental cost-effective intervention. The levels considered are: low and high. Respondents were informed that uncertainty indicates the possibility that the d-CEI will not bring the expected cost-saving.

Estimation method

The choice data were analyzed within a random utility maximization framework i.e., assuming a random utility function for each hypothetical scenario (including a systematic and unobserved portion of utility) and assuming utility maximization decision rule [START_REF] Mcfadden | Conditional logit analysis of qualitative choice behavior[END_REF]). We used a mixed multinomial logit (MIXL) model specification, allowing the preference parameters to be randomly distributed across the sample and thus accounting for (i) unobserved preference heterogeneity and (ii) correlation of choices between participants [START_REF] Mcfadden | Mixed mnl models for discrete response[END_REF]). For respondent n, alternative j, and choice situation t, utility U , can be given by

U n,j,t = V n,j,t + ϵ n,j,t (1) 
where, U n,j,t , includes a deterministic component V n,j,t , and a random component ϵ n,j,t , which is assumed to be an independently and identically distributed Extreme Value Type I function [START_REF] Hensher | Applied choice analysis: a primer[END_REF]; [START_REF] Manski | Daniel mcfadden and the econometric analysis of discrete choice[END_REF]), thus leading to the multinomial logit choice specification [START_REF] Mcfadden | Conditional logit analysis of qualitative choice behavior[END_REF]). Further, the deterministic part of the utility can be re-written as:

V n,j,t = f (β n , x n,j,t ) (2)
where β n is the vector of sensitivities for the respondent, and x n,j,t is a vector of attributes for alternative j. In this DCE application, the deterministic utility is be given by:

V n,j,t = β 1,n HealthLossSmall j + β 2,n HealthLossSignif icant j + β 3,n ReversibilityW ithDelay j + β 4,n ReversibilityHardlyP ossible j + β 5,n Savings j
(3) where U n,j,t is the utility a decision maker n derives from choosing alternative (scenario) j in choice task t; HealthlossSmall j , HealthlossSignif icant j , ReversibilityW ithDelay j , ReversibilityHardlyP ossible j represent dummy coded attributes' levels displayed in scenario j (level 1 of all attributes was used as reference), Savings j represent the level of savings in scenario j, β 1,n , . . . , β 5,n are the respective random effects (part-worth utilities) associated with each attribute level, the subscript n denoting respondent-specific parameters.

We estimate the first stagre parameters by using a mixed logit model (MIXL), using 500 Halton draws with correlated random coefficients between all 5 attributes' levels, assuming normal distribution for each parameter β k,n . Though particularly computationally intensive, this model is known to be most flexible [START_REF] Hess | Correlation and scale in mixed logit models[END_REF]). In particular, it allows accounting for scale heterogeneity, i.e., various degrees of consistency of decisions across respondents [START_REF] Hess | Can scale and coefficient heterogeneity be separated in random coefficients models?[END_REF]).

In order to visually represent the degree of preference heterogeneity, we predicted individual-level coefficients from the MIXL model (i.e. βk,n ,k = 1, . . . , 5) using the methodology detailed in [START_REF] Revelt | Mixed logit with repeated choices: households' choices of appliance efficiency level[END_REF].

We estimate the second stage parameter, e.g. the impact of each attribute on the willingness to substitute usual care, using a random effects linear probability model, with the response to the question "would you be willing to substitute usual care by the option you selected?" as dependent variable, and the attributes of the selected option as independent (exogenous) variables. Note that because of the experimental design (zero correlation between attributes and individual characteristics), the results of these models are not significantly different from a fixed effects specification.

Data

Respondents were recruited from January to April 2021, based on a number of recommendations from participants to the EU IMPACT-HTA project. A total of 234 questionnaires were completed. Of these, 54 were excluded from the analysis in line with the exclusion criterion described above. The overall characteristics of the 180 respondents are summarized in table 1.

46.7% of respondents were French, the remaining participants originating from various EU countries: the second largest group being from Poland (8.3%) and the third largest from the UK (7.8%). The sample is balanced across genders. Regarding age, the largest group has participants between 18 and 35 (43.7%), followed by individuals age 36 to 55 (%). Senior health economists (27%) and students (24.2%) represented the two largest groups, with half of the sample having an economics background (52.2%). 

Description of the choice tasks and frequency of choices

Table 3 shows the eight different choice tasks and the distribution of choices between scenario 1 and scenario 2. As a rationality test, we included choice tasks 4 and 8, in which scenario 2 dominates over scenario 1 and thus we expected participants to chose accordingly. We observed that 7% failed the rationality test in choice task number 4 (3% of our sample failed the test). In total, this is equivalent to 14 out of 180 individuals in our sample (7.78%). Based on the statistics in table 3, we find the following. First, when presented with a choice task that compares a significant health loss to a small or very small one (i.e. choice task 2, 3, 5, 6 and 8), we observe on average that only 10.3% of respondents will prefer the scenario with significant health losses. Second, when participants face a choice task that compares hardly possible reversibility with possible at any time or with delays (i.e. choice task 1,2,6,7, and 8), results in table 3 suggest that around 26% of respondents will prefer the scenario with hardly possible reversibility. And third, when facing a choice task that compares 5% savings with 10% or 15%, around 33% of participants will chose the scenario with the lowest savings. Therefore, the summary statistics suggest that participants are more adverse to significant health losses, followed by hardly possible reversibility and 5% savings.

Descriptive statistics for willingness to adopt

Table 4 shows the descriptive statistics for the follow-up question that enquires into the willingness to adopt (i.e. substitute usual care with a d-CEI). For instance, we observe that 85% of participants were ready to substitute usual care with the selected option in the default scenario (low disease severity and low uncertainty). Overall, there was a relatively high willingness to substitute usual care with the selected hypothetical option, from a minimum of 60% in task 2 to a maximum of 94 % in task 4 (Table 4).

Based on the statistics of the follow-up questions in choice task 2 and 7, we observe that the decision to set disease severity and uncertainty related to cost-savings as low are important in ensuring willingness to adopt d-CEIs. We observe two main result in table 4. First, when disease severity of the patient changed from low to moderate: the willingness to substitute decreases from 60% to 40% in task 2, and from 79% to 50% in choice task 7. Second, when uncertainty related to cost-savings changed from low to high, the willingness to substitute decreases from 60% to 22% in task 2, and from 79% to 26% in task 7. Differences in the willingness to substitute if disease severity changed from low to moderate in choice task 2 and 7 may be related to the fact that the health losses attributes in choice task 2 give two possible choices to participants: "very small" vs "significant"; on the contrary, choice task 7 considers "very small" vs "small" health losses. Since the point of reference changed (e.g. disease severity), it is intuitive that individual will be more likely to substitute under choice task 7.

Willigness to substitute usual with selected option if:

Choice task

Low disease severity and low uncertainty (%)

Disease severity of the patient changes to moderate (%)

Uncertainty related to costsavings changes to high (%)

1 85% - - 2 60% 40% 22% 3 89% - - 4 94% - - 5 76% - - 6 61% - - 7 79% 50% 26% 8 79% - -
Table 4: Descriptive statistics on the follow-up question (sensitivity attributes): willingness to substitute with usual care. N=180

By using the follow-up questions in choice task number 2, table 13 in annex D shows personal characteristics mean values of four different groups of participants: 1) respondents who are willing to adopt the d-CEI if disease severity increases to moderate; 2) respondents who are not willing to adopt the d-CEI if disease severity increases to moderate; 3) respondents who are willing to adopt the d-CEI if savings uncertainty increases to moderate; 4) respondents who are not willing to adopt the d-CEI if savings uncertainty does not increases to moderate. Overall, the results suggest there are no significant differences between groups. Nonetheless we find two exceptions. Fist, compared to respondents that are willing to adopt d-CEI if savings uncertainty increases to high, respondents who are not willing to adopt are more likely to be French (15%). Second, respondents who are willing to adopt when disease severity increases to moderate to high are more likely to adopt if savings uncertainty increases to high and vice-versa.

Hypotheses

The main question addressed in this study is under which conditions will a health policy-maker consider, and possibly adopt a d-CEI. It bridges over to the more general issue of the relationship between individual and collective benefits: under which conditions should the collective interest override the individual interest?

The following research hypotheses guided the analysis of the data:

1. Based on the summary statistics in section 3, we expect respondents to prioritize either the attribute on the health loss (as perceived by the patient population) or the possibility to switch back to usual care (expressed in time), and cost-savings will be considered secondary (least important of the attributes).

2. Respondents will be more willing to adopt interventions if the health loss (as perceived by the patient population) is low and if the possibility to switch back to usual care (expressed in time) is possible, at any time.

3. Respondents will be more likely to consider adoption if the two sensitivity attributes, disease severity and uncertainty of expected savings) are low, with more importance placed on the former.

4. Compared to respondents who are willing to adopt their preferred d-CEI when the sensitivity attributes increase, respondents who are not willing to adopt will be more likely to require a higher compensation in terms of savings in order to forego health or possibility to reverse.

Results

4.1 First stage estimates: conditional preference elicitation task

Results on main attributes levels

This section presents the part-worth utilities, e.g. β i,n in equation 3 related to forced choices (i.e. pairwise comparisons). In the mixed logit models with correlated random coefficients, four attribute levels had negative and statistically significant part-worth utilities, in line with a priori expectations (Table 5): small health losses (β=-2.116), significant health losses (β=-7.845), reversibility possible with delays (β=-2.207), reversibility hardly possible due to long delays (β=-4.027). In other words, all other measures being equal, respondents' likelihood to choose one scenario over the other decreased with these attribute levels (compared to the reference). On the contrary, the level of cost savings had a positive and significant impact on choices: every 5% increase in savings from the fixed budget increased utility by 1.385. Significant preference heterogeneity was found for all attribute levels, with statistically significant standard deviations of the underlying normal random effects. The graphical distribution of the predicted individual level coefficients (β) confirms significant heterogeneity in preferences for the above-mentioned attribute levels (see Figure 1). The overall importance of attributes is displayed in figure 2. The attribute "Health loss: significant" had the greatest influence (normalized logworth = 100%, reference), followed by "reversibility: hardly possible" (89%), "Savings" (74%), "health loss: small" (71%), and "reversibility: possible with delays" (66%). 

Compensation requirements

An important determinant of health policy makers' decision to adopt d-CEIs is the level of health loss and the degree of reversibility of the decision with respect to savings. We further investigate trade-offs between savings and these two other attributes (health losses and decision reversibility) by calculating the marginal rate of substitution as follows:

M RS i,j = ∂U ∂X i / ∂U ∂X j = β i β j (4)
Equation 4 calculates the marginal rate of substitution between two attributes X i , X j , where U is the utility function defined in equation 3. We focus here on the additional savings that health decision-makers should be compensated with in order to remain on the same utility level when facing either health losses or reversibility delays. We calculate point estimates based on the β i parameters in table 5: "health loss: small" (β 1 ); "health loss: significant" (β 2 ); "reversibility: with delays" (β 3 ); and "reversibility: hardly possible" (β 4 ). In order to be interpreted as the effect of a 1% budget saving (which is equivalent to directly coding the budget saving attributes in unit percentage increases), the savings coefficient (β j ) is divided by 5. 6 show that health policy-makers are indifferent between: i) a scenario of "small" and "very small" health losses if it is compensated by a 7,6% of fixed budget savings; ii) a scenario of "significant" and "very small" health losses if it is compensated by a 28,3% of fixed budget savings; iii) a scenario of "reversibility: possible with delays" and "possible at any time" only if it is compensated by an 8% of fixed budget savings,; and iv) a scenario of "hardly possible due to long delays" and "possible at any time" if it is compensated by a 14,5% of fixed budget savings.

Results in table

Attributes and levels

Compensation in terms of savings (%) Health loss: low 7.6 [ 5.4, 9.9] Health loss: significant 28.3 [21.2,35.4] Reversibility: possible with delay 8.0 [3.3,12.7] Reversibility: hardly possible 14.5 [10.2,18.9] Table 6: First stage compensation requirements in terms of savings. 95% confident intervals in brackets (N=180) 4.2 Second stage estimates: adoption preference task

Results on main attributes levels

Table 7 presents the marginal effects of attributes (and their levels) on the probability to "be willing to substitute" (i.e. adoption preferences). Results in table 7 show the random and fixed effect model estimates. Note that because of the experimental design (exogeneity), the results of these models are not significantly different from a fixed effects specification. Results show that the willingness to substitute usual care varies according to the attributes of the d-CEIs. The random effects model (column 1) indicates that the willingness to substitute decreases by 11.9 percentage points (pp) if the health loss was small; 25.9 pp if the health loss was significant (26.5 pp in the FE model), 9.1 pp if reversibility was possible but with delays, 30.3 pp if reversibility was hardly possible due to long delays (30.8 pp in the FE model), and increases 9.2 pp for each additional 5% increase in the fixed budget savings (8.6 pp in the FE model).

( The overall importance of attributes is displayed in Figure 3. In contrast to Figure 2, the attribute "reversibility: hardly possible" had the greatest influence (normalized logworth = 100%, reference), "health loss: significant" (80%), "Savings" (79%), "health loss: small" (75%), and "reversibility: possible with delays" (64%). These results imply that the importance of attributes for the part-worth utilities do not necessarily translate into willingness to substitute for standard care. 

Compensation requirements

Results in Table 8 show that, given the initial situation, health policy-makers are willing to substitute for a d-CEI with "small" health losses if this decision is compensated by a 6,5% of fixed budget savings; ii) a scenario of "significant" and "very small" health losses if it is compensated by a 14,1% of fixed budget savings; iii) a scenario of "possible reversibility with delays" and "possible at any time" if it is compensated by a 5.05% of fixed budget savings,; and iv) a scenario of "hardly possible due to long delays" and "possible at any time" if it is compensated by a 16,5% of fixed budget savings.

Attribute and levels

Compensation in terms of savings (%) 

Sensitivity attributes: changes in the reference point

This section uses the sensitivity attributes to study the impact of changes in the reference point. We conduct a stratified analysis of the compensation requirement estimates from the first and second stage of the DCE 3 3 Due to its economic relevance we only show the compensation requirements estimates and we do not include the mixed logit results and the random effects models with the impact of attributes on forced preferences (i.e. first stage) and on willingness to adopt (i.e. second stage). The results are available upon request.

The stratification is carried out by classifying participants according to their responses to the follow-up questions in the second stage of choice task 24 in table 3 : a) "Would you be ready to substitute usual care by the option you selected if disease severity of the patient (before treatment) changes to moderate"; and b) "Would you be ready to substitute usual care by the option selected if disease severity of the patient (before treatment) changes to moderate".

These results are relevant because the stratification captures potential behavioral changes between individuals who may respond differently when we modify the design of the DCE by changing the point of reference.

First stage compensation requirements' stratified analysis

Table 9 shows the compensation requirements estimates for the different subpopulations when individuals are forced to choose a d-CEI. Column 1 presents the full sample results discussed in table 6; columns 2 and 3 show the stratified analysis, conditional on whether participants are willing to substitute when disease severity changes from low to moderate; and columns 4 and 5 present the results from the stratified analysis, conditional on whether participants are willing to substitute when savings' uncertainty changes from low to high.

The results suggest some degree of heterogeneity across respondents, conditional on their willingness to substitute. Coefficients in column 2 are always smaller than coefficients in column 3. We find similar results when we compare coefficients in columns 4 and 5. This means that: i) individuals who are not willing to substitute when disease severity increases to moderate require a higher compensation in savings to remain indifferent, for a given change in an attribute level; and ii) individuals who are not willing to substitute when savings' uncertainty increases to high require a higher compensation in savings to remain indifferent, for a given change in an attribute level.

Table 9: First stage compensation requirements in terms of savings stratified according to willingness to substitute when disease severity increases to high. Column 1 is the benchmark result and presents the compensation requirements using the full sample. Columns 2 corresponds to those who are willing to substitute if disease severity changes from low to moderate, while column 3 corresponds to those who are not. Similarly, column 4 corresponds to those who are willing to substitute if savings' uncertainty changes from low to high, while column 5 corresponds to those who are not. 95% confident intervals in brackets.

Table 11 in annex C.1 shows the difference between coefficients in column 2 and 3, and attributes in column 4 and 5 and provides the p-values for the hypothesis that coefficients are indeed different. The results partially confirm the existence of heterogeneity between groups. In particular, we observe that: i) compared to individuals who are willing to substitute when disease severity increases to moderate, individuals who are not willing to substitute require additional 7.0 % in terms of savings to remain indifferent when the health loss attribute changes from very low to significant, and 16.0 % for those that are not willing to substitute when savings' uncertainty increases to high; and ii) compared to individuals who are willing to substitute when savings' uncertainty increases to high, individuals who are not willing to substitute require additional 5.6% in terms of savings to remain indifferent when the reversibility attribute changes from "always possible" to "hardly possible".

Second stage's compensation requirements stratified analysis

Table 10 shows the compensation requirements estimates for the different subpopulations based on the second stage. Column 1 are the full sample results discussed in table 8; columns 2 and 3 shows the stratified analysis conditional on whether participants are willing to substitute when disease severity changes from low to moderate; and columns 4 and 5 stratified the analysis conditional on whether participants are willing to substitute when savings uncertainty changes from low to high.

Our findings indicate some heterogeneity across respondents conditional on their willingness to substitute. In contrast to a situation when individuals are forced to choose, coefficients in column 2 are not always smaller than coefficients in column 3. However, we find similar results when we compare coefficients in column 4 and 5. Despite having similar insight to the first stage, a notorious Results in model 2 suggest that moving from a 5% to a 10% savings level does not significantly increase the average individual utility. However, moving from 5% to 15% increases the utility by 3.639 points. On the other hand, we find no evidence of a quadratic effect of savings on utility. These results provide evidence to support the constant marginal returns hypothesis.

Second stage: random effects model estimates

Table 15 shows the results with the linear, categorical and polynomial savings specifications. In contrast to the first stage estimates, results in model 2 suggest that moving from a 5% to a 10% savings level significantly increases the likelihood to adopt a d-CEI by 15.6 pp, and moving from 5% to 15% increases the utility by 12.5 pp, which suggest a decreasing effect for every 5% increase. The quadratic specification yields a negative and highly significant coefficient (-0.94), thus supporting the hypothesis of decreasing marginal valuations over the savings attribute. This is an interesting result since it suggests a convex WTA threshold.

Analysis without individuals that fail the rationality test.

As mentioned in section 3.1, 7.6% of participants in the final sample failed the rationality test by choosing the dominated scenario (i.e. scenario B) in choice tasks 4 or 8 (see table 3). We conducted additional robustness checks to test how results may be affected by those individuals.

Table 16 shows the results of the part-worth utilities without the participant that failed the rationality test under different specifications for the savings attributes (i.e. linear, discrete and quadratic). Overall, the robustness checks are consistent with our main results in terms of the sign and significance. However, we find some differences in terms of the coefficient size. First, the coefficient corresponding to small health losses increases in magnitude in all three models. For instance, in the linear model the coefficient changes from -2.116 to -3.489. The same occurs for significant health losses: in the linear model we observe that the coefficient changed from -7.485 to -10.011. The reversibility and savings attributes are affected in a similar way. This is an expected result since irrational individuals will normally show a higher random component. Once they are removed from the analysis, the deterministic part increases and thus we obtain a bigger coefficient.

We also analyze the willingness to adopt in Table 17. The results suggest that the models excluding individuals who failed the rationality tests are consistent with our main results in terms of sign, size and significance of the coefficients.

Discussion

Our article sheds light on a set of interventions that have traditionally been neglected from both researchers and HTA agencies, as they are often perceived as "unethical" or "unacceptable". This two-stage discrete choice experiment contributes to the economic literature by identifying the preferences of health policy-makers towards d-CEIs and in particular to identify the importance of certain attributes in the decision to adopt such interventions. By doing so, our investigation provides a route for researchers and HTA professionals to head into the previously unexplored 'Far West'.

The study provides three main results. First, consistent with our hypothesis, we find that the respondents prioritize either the attribute on the health loss (as perceived by the patient population) or to the possibility to switch back to usual care (expressed in time) and cost-savings are considered secondary (least important attribute). Nonetheless, we observe a difference between the impact of attributes between the first stage (i.e. forced preference elicitation task) and the second stage (i.e. adoption preference task). It appears that the main attribute that affects utility is "significant health losses", while "reversibility (hardly possible)" appears to dominate over the rest. The result showing that reversibility plays a major role in adoption decisions compared to forced choices appears consistent with prospect theory and / or anticipated regret theory [START_REF] Brewer | Anticipated regret and health behavior: A meta-analysis[END_REF]). Indeed, prospect theory posits greater loss aversion in the domain of losses. Therefore, decision-makers may be more risk averse in adoption preferences because d-CEIs imply health losses compared to the current situation (the status quo). In the conditional preference tasks, the status quo did not exist (forced choices). Another interpretation is that decision makers could anticipate regret in not being able to come back easily to the original situation (which is what the reversibility attribute captures). Unfortunately, we did not collect any information about the experience of potential regret to discriminate about one assumption or the other. Further analysis on the relationship between anticipated regret and adoption preferences in two-stages DCE tasks is warranted. Second, the stratified analysis of the compensation requirements according to their responses of the sensitivity attributes reveal the existence of preference heterogeneity across participants. Overall we find that compared to respondents who were willing to adopt, individuals who are not willing adopt the preferred d-CEI when disease severity increased to moderate or savings uncertainty increased to high have a higher compensation requirement to remain indifferent in a scenario when "health loss" changes from very low to significant. And third, the robustness checks suggest a linear effect of the savings attribute in the first stage, and a quadratic effect in the second. This finding suggests a constant marginal valuation of benefits in the first stage and, consistent with prospect theory, a diminishing sensitivity of benefits in the second stage.

There are several limitation in our study. First, the health attribute may be particularly difficult to understand for respondents. Health loss can be interpreted in terms of life duration, as quality of life or an interaction of both. As discussed by [START_REF] Attema | An elicitation of utility for quality of life under prospect theory[END_REF], quality of life is hard to imagine, since people are more familiar with speaking about health in terms of ability to function in different activities, such as captured by the EQ-5D-5L classification system. Second, a non-negligible proportion of respondents is integrated by non-decision makers or HTA professionals. Third, although this discrete choice experiment allows to identify the importance of certain attributes in the adoption process, it was not designed to test the non-linearity hypothesis of the savings attribute: indeed, it is likely that beyond a certain threshold, savings no longer compensate for the health loss or for the reduction in reversibility. Despite our findings that suggest a linear WTA in the first stage and a quadratic for the second, we only explore 3 different levels for the savings attributes and hence the DCE cannot provide conclusive evidence on the shape of the WTA. Finally, our design does not allow to capture interactions between attributes. This may be extremely relevant as respondents may not have the same preferences over attributes conditional on the value of other secondary attributes. Further research would be required to enquire these aspects.

An interesting aspect that was not discussed is into which extent the attributes estimates interact with other covariates such as country, age and gender, education, and occupation. Although not shown in the main results, we conducted the analysis and find no evidence of potential interactions, except education and occupation5 . Additionally, when analysing previous experience with d-CEIs among respondents we find more conclusive results. In particular, individuals agreeing to d-CEIs being considered as legitimate comparators in HTA committees had significantly lower utility losses associated with low health loss scenarios6 .

It is important to note that, as shown in the summary statistics section in table 2, we observe that some individuals (26%) claimed to have changed their opinion on d-CEIs during the course of the experiment. These results may suggest that making real trade-offs between health losses and savings requires familiarity with this type of reasoning. Individuals may be reluctant to consider d-CEIs at first, but providing information may allow individuals to better accept this type of intervention. In light of this, it might be interesting to further evaluate the effect of past experience with d-CEIs on willingness to adopt them. Finally, this study aims to identify the preferences of health policy-makers, but these preferences likely depend on the social acceptability of d-CEIs in the wider population. It would therefore be interesting to run this experiment in a wider population, beyond decision-makers.

From a policy point of view, d-CEIs are particularly relevant since the Covid-19 pandemic, which has potentially altered health policy-makers' preferences regarding thess type of interventions. Indeed, some states have used d-CEIs, sometimes without naming them as such. This is the case with fabric masks, for example, and non-surgical masks which, for lack of available resources, have been readily adopted. Further research could explore into which extent COVID has affected policy makers preferences over d-CEIs. A DCE structure The second column shows the p-values for the null hypothesis that attributes coefficients are the same in respondents who are and are not willing to substitute when disease severity increases from low to moderate; the third column displays the p-values for the null hypothesis that attributes coefficients are the same in respondents who are and are not willing to substitute when savings uncertainty increases to from low to high.

C.2 Second-stage results

Attribute

(2) vs (3) (4) vs (5) 12: Second stage test of hypothesis of coefficient differences across groups. The second column shows the p-values for the null hypothesis that attributes coefficients are the same in respondents who are and are not willing to substitute when disease severity increases from low to moderate; the third column displays the p-values for the null hypothesis that attributes coefficients are the same in respondents who are and are not willing to substitute when savings uncertainty increases to from low to high. 
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 1 Figure 1: Distribution of individual-level coefficients derived from the first stage correlated MIXL model
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 67 Figure 6: Example of choice task given to participant. This example corresponds to choice task number 2

  Note: * p < 0.10, ** p < 0.05, *** p < 0.01 Table
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 2 Summary statistics II -Participants attitudes toward d-CEIs

Table 3 :

 3 Description of choice tasks and choice frequency. Participants had to chose between two d-CEIs scenarios in each choice task. Scenario 2 dominates in choice task number 4 and 8 and thus represents a rationality test.
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 5 First stage results -MIXL model with correlated random coefficients with 500 Halton draws.
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 7 Second stage results -Random and fixed effect model estimates of the impact of attributes on willingness to substitute preferred d-CEI for usual care.
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 8 Second stage compensation requirements in terms of savings. 95% confident intervals in brackets (N=180).
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 11 First stage test of hypothesis of coefficient differences across groups.

	C Test of hypothesis comparing groups based
	on the sensitivity attributes	
	C.1 First-stage results		
	Attribute	2 vs 3 3 vs 4
	Health loss: low	2.6	-2.3
	Health loss: significant	7.0*	16.0*
	Reversibility: possible with delay	3.9	5.5
	Reversibility: hardly possible	5.6*	6.3
	Note: * p < 0.10, ** p < 0.05, *** p < 0.01	

Table 13 :

 13 D Test of hypothesis of personal characteristics based on the sensitivity attributes WTA if disease severity increases to moderate WTA if savings uncertainty increases to high Mean difference test Test of hypothesis of personal characteristics based on the sensitivity attributes. Column 2 and 3 show the mean values of respondents who are and are not willing to adopt the d-CEI if disease severity increases to moderate; Column 4 and 5 show the mean values of respondents who are and are not willing to adopt the d-CEI if savings uncertainty increases to moderate. Column 6 and 7 shows the differences between groups. * p < 0.10, ** p < 0.05, *** p < 0.0

	Variables	Yes: group 1	No: group 2	Yes: group 3	No: group 4	group 1 vs group 2 group 3 vs group 4
	<35 yo	0.49	0.40	0.46	0.43	0.09	0.03
	>35 yo	0.51	0.60	0.54	0.57	-0.09	-0.03
	Female	0.56	0.55	0.53	0.56	0.01	-0.03
	Male	0.44	0.45	0.47	0.44	-0.01	0.03
	French	0.49	0.45	0.35	0.50	0.04	-0.15*
	Non-French	0.51	0.55	0.65	0.50	-0.04	0.15*
	HTA professional	0.18	0.19	0.23	0.17	-0.01	0.06
	Government officer	0.07	0.06	0.08	0.06	0.01	0.02
	Health economist	0.26	0.28	0.26	0.27	-0.02	-0.02
	Student	0.26	0.23	0.21	0.25	0.03	-0.05
	Clinician	0.10	0.06	0.08	0.07	0.04	0.00
	Occupation: other	0.14	0.19	0.15	0.17	-0.05	-0.02
	WTA if disease severity increases to high	1.00	0.00	0.63	0.34	1***	0.28***
	WTA if high savings uncertainty	0.34	0.14	1.00	0.00	0.2***	1***

Table 14 :

 14 Comparison of econometric specifications for the "savings" attribute: mixed logit estimates F Results without irrational individuals.

	F.1 First stage: mixed logit estimates			
		Model 1		Model 2		Model 3	
		(linear savings)		(categorical savings)	(quadratic savings)
		Mean (SE) SD (SE)	Mean (SE) SD (SE)	Mean (SE) SD (SE)
	Health loss: very small	Ref		Ref		Ref	
	Health loss: small	-3.489***	0.088	-3.664***	-0.334	-3.922***	0.339
		(0.912)	(0.623)	(1.064)	(0.711)	(1.172)	(0.722)
	Health loss: significant	-10.011***	-0.116 -10.086***	3.473*** -10.777*** 3.182***
		(1.847)	(0.710)	(2.218)	(0.916)	Ref	(0.933)
	Reversibility: always possible	Ref		Ref			
	Reversibility: with delay	-4.347***	1.770***	-3.866***	1.371*	-4.260**	1.537**
		(1.288)	(0.528)	(1.382)	(0.771)	(1.684)	(0.650)
	Reversibility: hardly possible	-5.208***	1.137**	-5.148***	-0.743	-5.476***	0.585
		(1.033)	(0.478)	(1.128)	(0.654)	(1.276)	(0.721)
	Savings: 5% of budget			Ref			
	Savings: 10% of budget			3.818	0.573		
				(3.362)	(0.926)		
	Savings: 15% of budget			3.639***	0.060		
				(1.017)	(0.771)		
	Savings: linear 5% of budget	1.588***	-0.767**			9.205	0.573
		(0.374)	(0.356)			(12.344)	(0.926)
	Savings: quadratic					-1.824	0.060
						(3.063)	0.060
	N (individuals)	166		166		166	
	Choice observations	1300		1300		1300	
	Log-likelihood	-427.16		-426.33		-424.18	
	Standard errors in parenthesis						
	*** p<0.01, ** p<0.05, * p<0.1.						

Table 16 :

 16 First stage results without individuals who failed the rationality test in choice task 4 or 8.

The report delivered to the IMPACT-HTA consortium is available online and can be accessed here: https://www.impact-hta.eu/_files/ugd/e1a359_ 0ebaed9d87624755b875eb2cbe8571da.pdf?index=true

We conducted the same analysis using the follow-up questions in choice task 7. The results offer similar insights and are not included but are available upon request.

This could be explained by the fact that the sample is unbalanced for certain sub-categories of respondents.

Results available upon request
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difference we find with the second is the relative size of the difference between the coefficients when health loss increases from very low to significant: coefficient in column 3 is more than twice the size of the coefficient in column 2; coefficient in column 5 is almost 9 times the size of coefficient in column 4. Column 1 is the benchmark result and presents the compensation requirements using the full sample. Columns 2 corresponds to those who are willing to substitute if disease severity changes from low to moderate, while column 3 corresponds to those who are not. Similarly, column 4 corresponds to those who are willing to substitute if savings' uncertainty changes from low to high, while column 5 corresponds to those who are not. 95% confident intervals in brackets.

Table 12 in annex C.2 shows the difference between coefficients in column 2 and 3, and attributes in column 4 and 5 and provides the p-values for the hypothesis that coefficients are indeed different. The results confirms the existence of heterogeneity between groups only for the "health loss: significant" attribute: i) compared to individuals who are willing to substitute when disease severity increases to moderate, individuals who are not willing to substitute require additional 9.1 % in terms of savings to remain indifferent when the health loss attribute changes from very low to significant, and 15.9 % for those that are not. We cannot reject the hypothesis that there are not significant differences between the rest of attributes.

Robustness checks

Additional tests: non-linearities

First stage: mixed logit estimates

We tested the robustness of our results to deviations from the linearity assumption for the cost-savings attribute, but the results did not suggest the need for more complex (e.g., categorical or polynomial) specifications in terms of model performance (see Table 14). We performed two additional specifications where savings is a categorical variable and 10% is the reference level of savings (see model 2 in table 14), and where savings is quadratic (see model 3 in table 14). 

E.2 Second stage: random effects model estimates