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Abstract

Participatory value evaluation (PVE) has recently been introduced in the field of health as a new method to elicit stated pref-
erences for public policies. PVE is a method in which respondents in a choice experiment are presented with various policy
options and their attributes, and are asked to compose their portfolio of preference given a public-resource constraint. This
paper aims to illustrate PVE’s potential for informing healthcare decision making and to position it relative to established
preference-elicitation methods. We first describe PVE and its theoretical background. Next, by means of a narrative review
of the eight existing PVE applications within and outside the health domain, we illustrate the different implementations of
the main features of the method. We then compare PVE to several established preference-elicitation methods in terms of the
structure and nature of the choice tasks presented to respondents. The portfolio-based choice task in a PVE requires respond-
ents to consider a set of policy alternatives in relation to each other and to make trade-offs subject to one or more constraints,
which more closely resembles decision making by policymakers. When using a flexible budget constraint, respondents can
trade-off their private income with public expenditures. Relative to other methods, a PVE may be cognitively more demand-
ing and is less efficient; however, it seems a promising complementary method for the preference-based assessment of health
policies. Further research into the feasibility and validity of the method is required before researchers and policymakers can
fully appreciate the advantages and disadvantages of the PVE as a preference-elicitation method.

1 Introduction

Key Points for Decision Makers

Over recent decades, the use of preference-elicitation meth-
ods such as discrete choice experiments (DCEs) and best-
worst scaling (BWS) has rapidly expanded, including in the
health field [1]. One of the main purposes of employing such
methods is the preference-based assessment of health-policy
alternatives to inform governmental decision making in the PVE presents respondents with a single choice set and,
therefore, is less efficient than other multi-attribute
preference-elicitation methods and may impose a greater
cognitive burden on respondents.

Participatory value evaluation (PVE) can simultaneously
elicit preferences for policy alternatives and trade-offs
between public and private spending, while potentially
also considering synergies between alternatives.
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makers are provided with additional perspectives from citi-
zens [2].

In addition to the methods commonly used for this pur-
pose, participatory value evaluation (PVE) has been intro-
duced in the fields of transportation [6] and environmental
sciences [7, 8]. PVE is a method in which respondents in a
choice experiment are presented with various policy pro-
jects and their characteristics and effects, and are asked to
compose their preference portfolio given a public-resource
constraint [9]. Respondents seem to find PVE a relevant,
credible, and legitimate method [10] that increased their
awareness about the policy issue in question and may be
valuable for policymakers [8, 10-14].

Given the use of PVE for incorporating public prefer-
ences in resource-allocation decisions, one may compare
the method to a variety of participatory and deliberative
methods, such as participatory budgeting, referendums and
opinion polls. Mouter et al. [12] have provided a conceptual
comparison of PVE with such methods. PVE has also been
conceptually compared with willingness to assign/willing-
ness to allocate public budget experiments [7, 15], in which
respondents allocate a public budget for several collective
goods or services [16] without any connection between
public and private resource capacities. Finally, a PVE has
been compared both conceptually and empirically with
the economic evaluation framework of cost-benefit analy-
sis [6]. PVE has not yet been compared with other multi-
attribute preference-elicitation methods. Such a comparison
is straightforward as, from the modelling perspective, PVE
essentially forms an extension of existing choice-modelling
approaches [9]. A comparison also provides a better under-
standing of PVE compared to established preference-elici-
tation methods.

Now that PVE has been applied in the context of health
[11-14], it seems appropriate to discuss the method more
specifically and in relation to established methods for elicit-
ing health preferences. To do so, this paper first introduces
PVE in more detail and discusses its theoretical background.
Next, we discuss the main features of published applica-
tions. This is not a systematic literature review, as only eight
PVE applications have been published so far, but illustrates
how the PVE design can be adapted to the policy question
at hand. Finally, PVE is positioned relative to established
preference-elicitation methods, with the aim of helping
researchers and policymakers understand the comparative
(dis)advantages of PVE and contribute to a better-informed
selection of methods for preference-based assessments of
health policy alternatives in the future.
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2 Participatory Value Evaluation: The
Method and its Theoretical Background

2.1 Policy Setting

Policymakers are typically faced with multiple decision
problems when allocating scarce resources, such as a pub-
lic budget. Not only do they need to decide on the amount
of the budget to spend on a particular purpose, but also on
the budget allocation to specific goods or services, and how
much to spend on each good or service. These decisions take
the form of both discrete choices (i.e. whether to allocate
resources towards a specific good or service) and continuous
choices (i.e. the amount of the budget spent in total and on
each selected good or service).PVE has been developed as a
method to elicit citizens’ preferences towards each of these
decision problems simultaneously.

2.2 Choice Task

PVE assesses the desirability of different policy options and
their attributes by means of a choice experiment. Respond-
ents are presented with a specific policy problem faced by
a policymaker, a set of policy alternatives that address this
problem and a (set of) constraint(s).! See Fig. 1 for a styl-
ised example of a PVE choice task. Each policy alternative
is described by a set of attributes, specifying its estimated
impact on several relevant outcomes. Respondents are asked
to select a portfolio of policies according to their prefer-
ences by comparing and trading off the attribute levels of
the policy alternatives on offer, respecting the specified
constraint(s). These constraints can, for example, take the
form of a maximum budget and/or a target level on a relevant
outcome (e.g. a minimum increase in a desired outcome or
a minimum decrease in an undesired outcome). A PVE thus
combines a portfolio-based choice task with the allocation
of public resources, all assembled within a single frame-
work embedded in random utility theory [7, 9, 12]. For an
example of the practical implementation of the choice task
explained above, we refer the reader to a description of a
case study from the existing literature in the Electronic Sup-
plementary Material (ESM).

An interesting feature of a PVE is that the budget con-
straint can be either fixed or flexible. In the case of a fixed
budget, respondents can only select policies within the given
budget constraint. In the case of a flexible budget, respond-
ents may decide to raise or lower the budget, but then also
need to accept that taxes (or premiums and tariffs) issued

' As an illustration of the PVE development process, Juschten and
Omann [10] suggest seven development steps and describe the meth-
ods they used for knowledge creation within each step.
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PVE

Please compose a portfolio of your most preferred
alternatives within the budget constraint

Budget allocated: €13 bn
Alternative €0

Budget left: €2 bn
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Alternative B Info

Alternative C Info

Alternative D Info

Alternative E Info

Alternative F Info

Alternative G Info
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Alternative H Info

Fig.1 Stylized example of the choice task of a participatory value
evaluation (PVE). bn billion, Info information

to finance the policy will change upwards or downwards
accordingly. Thus, in a flexible-budget PVE, respondents
not only select a portfolio from a set of policy alternatives
but simultaneously also trade-off public and private spend-
ing capacities.

2.3 Experimental Design

While the set of policy alternatives is constant, the levels of
the attributes are randomised across respondents so that the
effect of these levels on respondents’ choices can be esti-
mated [9]. Ideally, the experimental design should include
all combinations of attribute levels, as the PVE then cap-
tures respondents’ trade-offs between all possible combina-
tions (i.e. a full-factorial design). However, such a design is
typically unfeasible for the analyst to construct in practice
because of the exponential growth in the number of possible
combinations (i.e., profiles) when increasing the number of
alternatives, attributes or levels. Therefore, a ‘minimum-
maximum correlation’ design can be constructed using an

algorithm, in which the correlation between attribute levels
is minimised within a reasonable number of profiles. This
algorithm is explained in the Appendix of the article by
Mouter et al. [12].

2.4 Data Analysis and Outcomes

Under the random utility theory, the utility of each choice
alternative can be divided into a deterministic component
(i.e. the aggregate of the utilities attached to its attribute lev-
els and, if applicable, its label) and a stochastic component
captured in the error term of the utility function [17]. In a
PVE framework, an individual’s utility is affected by both
the utility of the choice alternatives as well as the utility of
private consumption and any remaining (non-allocated) pub-
lic budget. The PVE choice model can be econometrically
estimated using the multiple discrete-continuous extreme
value (MDCEV) model, which is an established choice
model for the estimation of both discrete and continuous
choices [18, 19]. Dekker et al. [9] have proposed extensions
to the MDCEV model for the analysis of PVE data.> An
alternative choice model that can be used for PVE is the
portfolio choice model [20], which is more useful in the
absence of a resource constraint.

Dekker et al. [9] show that PVE’s embeddedness in ran-
dom utility theory makes it possible to estimate and aggre-
gate individual utility functions and implement these into
the social welfare function, yielding welfare estimates that
can be used as inputs into economic evaluation frameworks
such as a cost-utility analysis or a cost-benefit analysis. As
such, the link between public and private budget constraints
through the tax system allows one to align the PVE with
the Kaldor-Hicks welfare economics framework [7, 9] to
evaluate the (re)allocation of scarce resources. Thereby, it
becomes possible to derive willingness-to-pay estimates
from PVE data. However, most existing PVE applications
estimate direct utility functions in preference space [9], as
there is often no need for a monetary valuation, as the PVE
is already framed in the context of the application and the
results can therefore directly inform policymakers [9]. Thus,
the analysis of PVE data typically yields preference param-
eters that capture the marginal utility that respondents attach
to a policy alternative or a one-level increase of an attribute.
These preference parameters can be used to calculate the
marginal rate of substitution between attributes, the prob-
ability that a portfolio of policy alternatives results in an

2 These extensions include the non-linear utility impact that the two
outside goods may have and the connection of public and private
spending capacities through the tax system. The rationale for and for-
malisation of these extensions are described by Dekker et al. [9].
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improvement of social welfare and the optimal composition
of a portfolio given a specific constraint [7, 9, 11].

3 Main Features of Published Applications

To provide a better understanding of how PVE can be used,
we discuss below the main features of published studies
applying PVE so far (either in peer-reviewed journals or in
online working paper repositories). Given the distinct design
features of these applications, the discussion centres around
the variety of choices one can make to adapt specific core
elements (i.e. the constraint(s) and the alternatives) in the
design of a PVE to the policy question at hand.

3.1 Type of Constraint

The type of constraint is a distinct design feature that varies
between existing applications. Most studies use a monetary
constraint, typically in the form of a maximum public budget
that can be allocated towards a range of policy alternatives to
be selected by the respondent. For example, Mulderij et al.
[11] conducted a PVE to elicit citizens’ preferences regard-
ing the public funding of interventions promoting healthy
body weight among people with low incomes. Respondents
were asked to select their preferred portfolio of policies con-
sidering a maximum public budget that was not sufficient
to fund all projects. They were informed that any surplus
budget would be shifted to next year and used for the same
policy purpose [11]. Alternatively, a monetary constraint
may also take the form of a minimum rather than a maxi-
mum. In a study on citizens’ preferences for disinvestment in
healthcare, Rotteveel et al. [13] asked respondents to select
a portfolio of treatments for which the government should
discontinue reimbursement, so that a minimum saving of
€100 million could be achieved.

A constraint can also take a form other than monetary.
For example, in two different PVE applications regarding
citizens’ preferences for COVID-19 lockdown restrictions,
it was considered that the pressure on the healthcare system
was the most important constraint for policymakers. There-
fore, in the PVE application by Mouter et al. [12] on the
relaxation of COVID-19 lockdown restrictions, respondents
could select a portfolio of restrictions they preferred to be
relaxed while respecting the constraint of a maximum of
50% additional pressure on the healthcare system. Similarly,
in one of the scenarios of a PVE application regarding pub-
lic preferences for the introduction of COVID-19 lockdown
restrictions under different scenarios by Mouter et al. [14],
the constraint was that respondents were required to select
a portfolio of policy alternatives resulting in a risk reduc-
tion of at least 30%. It should be noted that the link with
the Kaldor-Hicks framework is lost when a non-monetary
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constraint is selected, as respondents no longer trade-off
their private income with public resource allocations.

3.2 Fixed or Flexible Constraint

Another design feature is the choice of a fixed or flexible
constraint. Most existing PVE applications have included a
fixed constraint. This may be desirable in cases where the
level of the constraint is predetermined and policymakers
need to adopt and implement policies within that constraint.
A flexible constraint may be more appropriate if the goal
of the PVE is to elicit citizens’ preferences towards both a
set of policy alternatives and the trade-off between public
expenditure and private spending capacity. Two PVE appli-
cations, on citizens’ preferences for flood-protection pro-
grammes and for urban-mobility investments applied such
a flexible constraint [7, 9]. In one of the versions of both
experiments, respondents were allowed to select a portfolio
of projects with a total expenditure that was either lower or
higher than the target budget, in which case the related tax
would be lowered or raised accordingly. This allowed the
studies to elicit public preferences for the policy alterna-
tives and the level of governmental expenditure on the policy
issue simultaneously.

3.3 Number of Constraints

In a PVE, one or multiple constraints can be implemented.
Most existing applications have included a single constraint;
however, an application on public preferences for CO, emis-
sion reduction policies required respondents to consider two
constraints when selecting policy options: the target level for
the CO, reduction and the available budget [21]. The poten-
tial to include multiple constraints in a PVE is an advan-
tage if policymakers must consider (all) those constraints
in the actual policy context. The disadvantages are that it
may increase the cognitive burden on respondents and it
increases the number of parameters, complicating the model
estimation.

3.4 Labelled or Unlabelled Alternatives

The policy alternatives in a PVE are described by a range
of attribute levels and may come with or without labels.
Most existing PVE applications are labelled, meaning that
respondents are informed about the actual policy alternatives
represented by the attribute levels, such as policies promot-
ing a healthy body weight [11], lockdown restrictions [11,
14] or climate policies [21, 22]. The application by Rotteveel
et al. [13] on disinvestment in healthcare, however, employed
unlabelled alternatives because the authors anticipated that
labels could influence respondents’ preferences, when their
study was focused on the importance of the attributes of
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Table 1 Overview of the design characteristics of published participatory value evaluation (PVE) applications

Study Topic Fixed or flex- Type of constraint Single or Presentation of
ible constraint multiple con-  policy alterna-
straints tives
Health
Mulderij et al. [9] Policies promoting a healthy body  Fixed Budget Single Labelled
weight
Mouter et al. [10] COVID-19 lockdown policies Fixed Maximum pressure on healthcare ~ Single Labelled
system
Rotteveel et al. [11]  Disinvestment of healthcare inter-  Fixed Minimum expenditure savings Single Unlabelled
ventions
Mouter et al. [12] COVID-19 restrictions under dif-  Fixed Maximum pressure on healthcare ~ Single Labelled
ferent scenarios system
Other domains
Dekker et al. [13] Urban mobility investments Fixed/flexible Budget Single Labelled
Mouter et al. [7] Flood protection programmes Flexible Budget Single Labelled
Van Beek et al. [26] Reduction in CO, emission Fixed Budget and minimum CO, emis- ~ Multiple Labelled
sion reduction
Hossinger et al. [27] Reduction in CO, emission in Flexible CO, emission reduction target Single Labelled

transport

healthcare interventions. Similar to a labelled DCE, the
inclusion of labels for the alternatives in a PVE limits the
generalisability of the preference estimates for attribute lev-
els, as respondents may incorporate other factors in their
decision making. However, the inclusion of labels adds to
the realism of the choice task [23, 24].

3.5 Overview of Published Applications

This discussion of the distinct design characteristics of exist-
ing PVE applications shows that there is considerable room
within the PVE framework to adapt and tailor the design
to the relevant features of the policy question at hand. This
concerns especially the constraint (i.e. fixed or flexible,
monetary or another type, single or multiple) as well as the
presentation of policy alternatives (labelled or unlabelled).
Table 1 presents a summary overview of these characteris-
tics and their implementation in the PVE applications pub-
lished so far, four in the health domain and four in other
domains. An overview of other characteristics of these eight
studies (e.g. the number of respondents, the estimated choice
model) is provided in Table S1 of the ESM.

4 Position of PVE Relative to Other
Preference-Elicitation Methods

In the domain of health, a wide range of preference-elici-
tation methods is used [25]. To obtain a better view on the
position of PVE relative to other methods, in this section,
PVE is compared to a selection of established methods.
This selection is based on the final recommendations of the

PREFER consortium [26], in which 11 preference-elicitation
methods are recommended based on an appraisal of meth-
ods by stakeholders and experts [27]. Of these, five were
explored in depth by the PREFER consortium: the DCE or
BWS Case 3 (BWS-3), BWS Case 1 (BWS-1), BWS Case 2
(BWS-2), the (probabilistic) threshold technique and swing
weighting (SW). All of these are included in the comparison
with PVE?, except for the threshold technique, as this is not a
multi-attribute method [41] and therefore the least related to
a PVE. Table 2 presents an overview of the similarities and
differences in the structure and nature of the choice tasks of
the four remaining preference-elicitation methods and PVE.*

4.1 Number of Choice Tasks

While SW and PVE present all attribute levels (and all alter-
natives in the case of PVE) in a single choice task, a DCE

3 DCE: See Lancsar and Louviere [28] and Miihlbacher and John-
son [29] for introductions into the DCE method, and De Bekker-Grob
et al. [30], Clark et al. [31] and Soekhai et al. [32] for systematic
reviews of DCE applications.

BWS: See Flynn et al. [33] for an introduction into BWS-2, Miihl-
bacher et al. [34] for a survey of all three cases of BWS, methodologi-
cal issues and the applied BWS literature, and Cheung et al. [35] and
Hollin et al. [36] for extensive reviews of BWS applications.

SW: See Edwards and Barron [37] and Srivastava et al. [38]
for early discussions and comparisons of various ranking meth-
ods including SW, Tervonen et al. [39] for a description of the SW
method and a conceptual comparison with a DCE, and Whichello
et al. [40] for an empirical comparison with a DCE.

* Figure S1 in the ESM provides stylised examples of the choice
tasks of all five compared preference-elicitation methods.
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Table 2 Overview of the various characteristics regarding the structure and focus of the choice tasks in the included preference-elicitation meth-

ods
Method Number of Type of choice task Focus of choice task Embedded in ~ Constraint
choice sets RUT

DCE Multiple 1 discrete choice Attribute levels (and alternatives) Yes No
BWS-1 Multiple 2 discrete choices Attributes Yes No
BWS-2 Multiple 2 discrete choices Attribute levels Yes No

SW Single Ranking and point allocation Attribute levels No No

PVE Single Continuous and discrete choices Alternatives (and attribute levels) Yes Yes

BWS-1 best-worst scaling case 1, BWS-2 best-worst scaling case 2, DCE discrete choice experiment, PVE participatory value evaluation, RUT

random utility theory, SW swing weighting

and both types of BWS involve multiple choice tasks. An
advantage of the former is that it is probably closer to the
reality of the policymaker, who faces all choice options at
once rather than in multiple choice tasks. An advantage of
multiple choice sets is that this is more efficient as multiple
choices are observed for every respondent and, therefore
a smaller number of respondents is required. As another
potential advantage of multiple choice tasks, the cognitive
burden imposed on respondents may be lower, given that
these choice tasks typically offer only two’ rather than all
policy alternatives simultaneously.

4.2 Type of Choice Task

The methods present respondents with different types of
choice tasks. In a DCE, respondents need to make one dis-
crete choice per choice task, for their most preferred alter-
native. In BWS-1 and BWS-2, respondents need to make
two discrete choices per choice task, for the most and least
preferred attribute or attribute level, respectively. In SW,
respondents do not make discrete choices, but are asked to
first rank level improvements in each attribute from most
to least desired, and then assign points to weigh the impor-
tance of each attribute level improvement. In a PVE, finally,
respondents make multiple discrete choices by selecting pol-
icies in their portfolio and simultaneously make a continuous
choice by determining the extent of allocated resources. This
portfolio-based choice task allows respondents to evaluate
all the alternatives on offer in relation to each other. This
may lead them to select combinations of portfolios that are
not necessarily in line with their ranking of the individual
alternatives, as synergies between projects and distributional
effects may be considered [6, 7, 20].

5 In a systematic review of DCE applications in health, 83% of the
301 identified studies between 2013 and 2017 were found to include
two alternatives per choice set (excluding any opt-out or status quo
alternative) [32].
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4.3 Focus of Choice Task

The methods focus on different aspects of the decision prob-
lem. In a DCE, respondents choose between two or more
alternatives described by a number of attribute levels. Com-
monly, alternatives are unlabelled in a DCE [23] and, there-
fore, respondents base their choices on the attribute levels
only. As such, the focus of the choice task is on the attribute
levels. If the alternatives are labelled, there is an additional
focus as respondents are also informed about the labels of
the policy alternatives and can, therefore, incorporate factors
other than the included attributes and levels in their decision
making. In BWS-1, respondents are presented with a single
alternative (in the context of this method often referred to
as ‘object’) described by a set of attributes and are asked
to select their most-preferred and least-preferred attribute.
The attributes are presented without levels so there is an
exclusive focus on attributes. In BWS-2, respondents are
also presented with a single alternative described by a num-
ber of attributes; however, the attributes are presented with
levels, and respondents need to select their most-preferred
and least-preferred attribute levels. The focus of BWS-2
is, therefore, on attribute levels. In SW, the focus is also
on attribute levels as respondents need to rank and weight
improvements in various attribute levels. Finally, in a PVE,
the focus is predominantly on the alternatives as respond-
ents compose portfolios of labelled alternatives. In addition,
there is a secondary focus on attribute levels as these are
also included to describe the impact of the alternatives on
various outcomes.

4.4 Theoretical Foundations

Four of the five methods are embedded in random-utility
theory, only SW is not. Therefore, welfare estimates can be
derived from DCE, BWS-1, BWS-2 and PVE, but not for
SW. For DCE, BWS-1 and BWS-2, this is straightforward
[42], but it requires a more elaborate procedure for a PVE
[43]. The resulting welfare estimates can be used as inputs
in other economic methods for policy evaluations, such as
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cost-effectiveness analysis, cost-benefit analysis or cost-
utility analysis [44].

4.5 Inclusion of a Constraint

Only the PVE design includes a constraint. Thus, PVE is the
only method that forces respondents to explicitly incorporate
the constraint(s) faced by policymakers in their actual deci-
sion making where resources are scarce and the allocation of
(collective) resources is therefore constrained. In the case of
a flexible budget, PVE also allows respondents to trade-off
public and private expenditures.

5 Discussion

PVE is a new preference-elicitation method for the pref-
erence-based assessment of policy alternatives. This paper
introduces PVE in the health policy domain, discusses its
theoretical background and the main features of recently
published practical applications, and positions it relative to
the established methods of DCE, BWS-1, BWS-2 and SW.
We find that PVE comes with three (potential) advantages
and two (potential) disadvantages relative to established
methods.

5.1 Potential Advantages

A first advantage of PVE is that its portfolio-based choice
task allows respondents to evaluate policy alternatives in
relation to each other while also considering synergies
between alternatives and distributional consequences. For
example, in two recent PVE applications on investments
in transport projects and flood-protection programmes, a
substantial number of respondents selected a portfolio of
projects in different parts of the region or country under con-
sideration and explained that they considered spatial fairness
in their portfolio choice [6, 7]. In the health domain, such
considerations may play a role in, for example, the distribu-
tion of healthcare services across regions or health outcomes
across population subgroups. Unlike most other preference-
elicitation methods, such distributional considerations as
well as synergies between projects can be explicitly captured
by the PVE framework [20]. A potential second advantage
is that it forces respondents to make their decisions within
the constraint(s) that policymakers face. As stressed in the
literature applying portfolio theory to economic evaluations
and resource allocations in health, healthcare budgets can be
considered fixed in the short run and to be spent on a portfo-
lio of goods and services. The choice set of policymakers is,
therefore, constrained by the public budget, rendering oppor-
tunity costs important [45—47]. Other preference-elicitation
methods typically do not incorporate budget constraints and

opportunity costs explicitly. Previous research has shown
that a substantial share of respondents in these studies either
discount the scarcity of resources [48] or even ignore the
cost attribute entirely [49—51], which may reduce the exter-
nal validity of the findings.

These characteristics of the PVE choice task mean that it
reflects actual policy decisions more closely than the other
methods discussed, which may contribute to the involvement
of respondents in the study and the acceptance and support
of its findings. Respondents in the PVE studies discussed
indicated that they appreciated the method for presenting
them with the dilemmas policymakers actually face, increas-
ing their awareness, and as a means for voicing their opinion
[8, 10—14]. A third advantage of PVE is its capability to
simultaneously elicit public preferences for policy alterna-
tives and the trade-off between public and private expendi-
ture in the respective policy area. This may be especially
useful in the context of deciding on the reimbursement
of new treatments in the context of increasing healthcare
expenditures.

5.2 Potential Disadvantages

A first disadvantage of PVE is that it is less efficient than
a preference-elicitation method that uses multiple choice
tasks to elicit preferences (i.e. DCE, BWS-1, BWS-2). As
respondents are only presented with a single choice task in
a PVE, and there is only experimental variation in attribute
levels between respondents and not within respondents, the
method requires larger samples of respondents to accomplish
an estimation of similar accuracy. Second, because of its
single choice task presenting all alternatives and attribute
levels at once, PVE may impose a larger cognitive burden on
respondents than methods containing multiple choice tasks.
The amount of information presented to respondents and the
complexity of the choice task may limit the inclusiveness of
the method [10]. However, the single choice task in a PVE
may also prevent respondent fatigue and boredom that is
sometimes observed in methods with multiple choice tasks,
such as a DCE [52-54]. This risk of a cognitive overload
requires close attention to the PVE design and consideration
of the feasibility of using PVEs across all population sub-
groups (e.g. elderly individuals, people at the lower end of
the cognitive ability distribution) and warrants further study.

5.3 Discussion of Limitations and Directions
for Future Research

Two reflections should be made regarding the selection of
methods in this paper for comparison with PVE. First, we
compared PVE only with a selection of frequently used
multi-attribute preference-elicitation methods. Other pref-
erence-elicitation methods such as the volumetric choice
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experiment [55, 56], constant-sum paired comparisons
[57, 58], the basked-based choice experiment [59] and the
basked and expenditure based choice experiment [60] are
more comparable to PVE as they ask respondents to make
continuous (and discrete) choices. These methods have
not been included in this study, however, as they have not
(yet) or rarely been applied in the health domain. Further
research should compare PVE with these as well as a wider
range of other methods, such as frameworks that only
evaluate policy alternatives without eliciting preferences
themselves (e.g. cost-effectiveness analysis, cost-utility
analysis) as well as methods that are not multi-attribute
in nature (e.g. [probabilistic] threshold technique) [41] or
that scored worse in the appraisal of preference-elicitation
methods by Whichello et al. [27], such as a contingent
valuation [61, 62] or a person trade-off [63, 64]. One could
also envisage positioning PVE relative to multi-criteria
decision analysis, which is a framework often used to sup-
port decision making in healthcare [65—67]. Multi-criteria
decision analysis has not been included in this paper as
it is not considered to be an elicitation method itself, but
instead a decision-making framework that incorporates
preference-elicitation methods as its choice task [26].

Another limitation worth mentioning is that PVE is still
a relatively novel method. The literature on the method
is growing, including in the healthcare field, but is still
limited. For example, while PVE might seem closer to the
reality of policymakers than other preference-elicitation
methods because of its constraint(s) and portfolio-based
choice task in a single choice set, it has not yet been stud-
ied empirically whether respondents, or policymakers, in
fact experience this. Even though PVE may be expected to
impose a larger cognitive burden on respondents relative
to some of the other methods, this has not yet been empiri-
cally examined. Therefore, further research is warranted to
empirically assess the feasibility and face validity of PVE
as well as the extent to which the method actually reflects
the reality of political decision making, including in com-
parison with more established preference-elicitation meth-
ods. Information on these aspects would allow research-
ers and policymakers to make better-informed choices for
preference-elicitation methods. Furthermore, additional
applications of PVE to policy problems in health are
needed to further explore its usefulness and implications
for health policy decision making.

6 Conclusions

PVE seems a promising complementary method for eliciting
preferences and involving citizens or patients in healthcare
decision making, but there is still room to further explore the
method. PVE differs from the other preference-elicitation
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methods in its inclusion of an explicit resource constraint
and its ability to simultaneously elicit preferences for policy
alternatives and trade-off public and private spending, while
also considering synergies between alternatives and distribu-
tional effects. This may come at the expense of the efficiency
of the method and the understandability of the choice task
for a broad set of respondents. These findings suggest that
researchers and policymakers interested in the preference-
based assessment of health policy alternatives should trade-
off the advantages and disadvantages of PVE against each
other in their selection of a preference-elicitation method for
a policy dilemma at hand. In a context in which a portfolio of
multiple policy alternatives can be selected within a constraint
and in which both public and private resources can be allo-
cated, PVE seems to add value. Further research is required,
nevertheless, into the feasibility and validity of PVE.
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