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Estimating Weights for the Active
Ageing Index (AAI) from Stated
Preferences: Proposal for a Discrete
Choice Experiment (DCE)

Christian Ernst Heinrich Boehler,
Timea Mariann Helter, Ibrahim-Kholilul Rohman,
and Fabienne Abadie

12.1 Introduction

Demographic change is a major societal challenge for EU Member States,
which may increase demand for health and care services and socioeco-

nomic inequalities (WHO 2002; EC 2012). In this context, Active and
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Healthy Ageing (AHA) has been identified as a EU policy priority, and an
opportunity to strengthen the sustainability of health and care systems and
improve the health of older people, allowing them to participate in
employment and society (EC 2006). Many initiatives on Active and
Healthy Ageing are underway across Europe, most prominently the
European Innovation Partnership on Active and Healthy Ageing (EIP on
AHA) (EC2011), and several concepts are being developed to assess active
ageing policies and interventions. For instance, the monitoring framework
for the EIP on AHA seeks to extrapolate outcomes from individual inter-
ventions in terms of health-related quality of life and health and care expen-
diture in a bottom-up approach (Boehler and Abadie 2015; Boehler et al.
2015). Another concept, which incorporates information from macro-
level indicators drawn from comparative international datasets, is the
Active Ageing Index (AAI) (Zaidi et al. 2013; Zaidi and Stanton 2015).
The AAl is a composite indicator reflecting the multidimensional char-
acter of active ageing (Zaidi et al. 2013). It combines information on 22
indicators drawn from the EU-SILC (Survey of Income and Living
Conditions), the EU-LFS (Labour Force Survey) and the European
Quality of Life Survey (EQLS). These are grouped in four domains
related to healthy and independent living and more active participation
in employment and society (Zaidi et al. 2013). The AAI indicators and
domains are linearly aggregated using constant weights elicited from a
group of experts. The AAI-Expert Group (2014, p. 4) recently ‘expressed
their concerns about the arbitrary weighting of indicators and domains’.
This chapter discusses the opportunity to further AAI methods regarding
the weighting issue and suggests an approach for basing complementary
weight sets on stated preferences. We propose using Discrete Choice
Experiments (DCEs) and outline how this could be implemented across dif-
ferent population subgroups and geographic contexts. DCEs force respon-
dents to make trade-offs among different choice sets, unlike other methods
such as ranking or rating’ (Wong et al. 2014, p. 2), which may provide more
credible information on the relative importance of each indicator in the
Index. The chapter addresses the relevance and feasibility of DCEs to define
alternative weights for the AAI but does not report actual DCE results.
The next section reviews the existing weighting system and introduces
DCEs as a promising method to estimate complementary, preference-
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based AAI weights. Section 12.3 outlines the design of a potential DCE
to estimate such preference-based weights. In the discussion, we consider
the benefits of increasing the flexibility of the AAI as a tool for policy
evaluation, by providing complementary weight sets suitable for sub-
group, scenario and sensitivity analyses of AAI results. We further discuss
the validity of stated preferences, especially when respondents are not
active ageing policy experts (e.g. general population). In this context, we
stress the importance of an underlying theoretical construct for empiri-
cally estimating weights and discuss factors influencing the resources
required for conducting the proposed DCE.

12.2 Estimating Preference-based Weights
for the AAI

Composite indicator weights constitute value judgements and many statis-
tical or participatory methods allow their estimation (OECD/JRC 2005).
They should be derived based on an underlying theoretical framework,
and both ‘correlation and compensability issues among indicators need to
be considered and either be corrected for or treated as features of the phe-
nomenon that need to be retained in the analysis (OECD/JRC 2005,
p. 15). The current AAI weight set is particularly useful as expert opinion
is essential to ensure adequate consideration of existing policy priorities,
theoretical factors or budget constraints (OECD/JRC 2005). Further,
transparency and comparability are key features of composite indicators
(OECD/JRC 2005), which make constant weights particularly appealing
for comparative country analysis, a key objective of the AAI (Zaidi et al.
2013; Zaidi and Stanton 2015). However, expert-based weights may
induce bias and not reflect actual preferences of the target population,
whilst constant weights may sometimes provide adverse incentives for pol-
icymakers (OECD/JRC 2005; Sharpe and Andrews 2012). Such concerns
were recently raised about the AAI (AAI-Expert Group 2014).

For instance, the current AAI weighting system does not consider
opportunity costs and marginal substitution rates between indicators.
However, according to consumer theory, the marginal udility from
increasing the score of an indicator should be higher if its current score is
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low (Fig. 12.1) (OECD/JRC 2005). Hence, if a particular AAI indicator
has a low value, compensation through other indicators should be more
dificult (OECD/JRC 2005). Moreover, if the optimal score of an indica-
tor is below 100%, an increase beyond the optimum should be counter-
balanced through negative weights (Fig. 12.1). Constant AAI weights
may therefore lead policymakers to maximise scores for indicators and
domains which are comparatively easier to increase. Further, AAI results
based on constant weights ignore distributional aspects and may under-
estimate the burden associated with low scores for a particular indicator
in disadvantaged populations, whilst overestimating it in others.
Preference-based weights could therefore help provide greater incentives
to address problems in underserved populations (Fig. 12.1). Finally,
expert-based constant weights have no theoretical foundation, and may
not reflect what people actually want in different social, cultural or geo-
graphic contexts. The importance of citizens voice in public policy and
planning being increasingly recognised (Cogan et al. 1986), citizens par-
ticipation should be intrinsic to active ageing policies, and the AAI could

Indicator
weight
A

i
| U
t|

:

10% 20% 30% 40% 50% 60% 0% 80%  90% 100%

The population utility for an indicator or domain of the AAl is represented by U(s). The utility gain from increasing the indicator score by the same
amount would be higher at lower absolute indicator scores, as indicated by the blue arrows. Likewise, compensation through other indicators
would be more difficult if the absolute indicator score is low so that the positive impact on the overall index is higher when improving on policy
areas which are particularly underserved. The weight for the indicator would be estimated from the derivative of the utility function U(s), the
marginal utility function U'(s). The score of an indicator that provides the highest utility does not necessarily match the upper goalpost of 100%,
50 that increasing the indicator score beyond the maximum should even be weighted negatively.

Source: own drawing

Fig. 12.1 Preference-based weights reflecting diminishing marginal utility of
increasing indicator scores
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gain from reflecting public preferences. Decision makers should then
ensure that public participation leads to better planning and prioritisa-
tion, safeguarding citizens’ interest.

The key issue is how to empirically estimate preference-based AAI weights.
DCEs seem promising as a method to improve the evaluation of active and
healthy ageing policies and interventions. The concept is based upon
Random Utility Theory and the assumptions that (Lancaster 1966, p. 134):

* “The good, per se, does not give utility to the consumer; it possesses
characteristics, and these characteristics give rise to utility’: The AAI
components (characteristics) contribute to the utility realised by mem-
bers of the target population of active ageing policies and interventions
(the good).

* ‘In general, a good will possess more than one characteristic, and many
characteristics will be shared by more than one good’: The AAI com-
prises several component-indicators, and different active ageing poli-
cies and interventions may affect different subsets of components.

* ‘Goods in combination may possess characteristics different from
those pertaining to the goods separately’: The utility of the target pop-
ulation derived from policies impacting several AAI components may
differ from the sum of the utilities influenced by policies and interven-
tions targeting each component separately.

In DCEs, respondents are given hypothetical scenarios representing
competing alternatives (here active ageing policies or interventions)
whose attributes (potential determinants of active and healthy ageing)
vary (Lancsar and Louviere 2008). Their purpose is to estimate a utility
function of the type (Amaya-Amaya et al. 2008):

U, =ASC + ﬁlXil + ﬁinz t...t ﬂkXik té,

where ‘ASC; is the ‘alternative specific constant’, ‘%’ (=1, 2, ... K) repre-
sents the number of attributes with coefficients ‘3, to be estimated across
alternatives ‘7’ and respondents ‘7', and ‘€’ represents unmeasured ran-
dom variation in respondents’ preferences for different alternatives
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(Amaya-Amaya et al. 2008). The information obtained could help esti-
mate AAI weights, especially (Ryan and Farrar 2000):

o 'The direction of the effect of a change in attribute levels, for example,
whether respondents prefer an increase in the use of ICT over a
reduction

e 'The relative importance of one attribute over another, for example,
whether improving access to health services is valued higher than
greater political participation

o 'The trade-off or marginal substitution rate between attributes, that is, to
what extent people would accept decreasing one attribute (e.g. employ-
ment) to increase another one (e.g. financial (in)security) at different
attribute levels

DCEs can potentially reveal how attributes influence respondents’
choice or decision (Scott 2002), and what utilities they attach to different
levels of achievement for each attribute (Lancsar and Louviere 2008;
Mangham et al. 2009). DCE:s are therefore promising for estimating AAI
weights as the value of active ageing to an individual can be defined by a
set of attributes reflecting the multidimensional character of active ageing
and the composite character of the Index.

12.3 Designing a DCE to Estimate Preference-
based AAI Weights

Several authors described the steps for developing DCEs (Fig. 12.2), and
unanimously highlighted that decisions taken in each stage may have
downstream implications for subsequent stages of the experiment (e.g.
Amaya-Amaya et al. 2008; Viney et al. 2002; Bridges et al. 2011; Johnson
et al. 2013). In this section, we discuss the key elements for a DCE to
estimate preference-based AAI weights.
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Problem definition: characterising the choice decision

Identifying relevant attributes and attribute levels

Experimental design and construction of choice-sets

Experimental context and questionnaire development

Model estimation

Policy analysis

Fig. 12.2 Key stages for developing a Discrete Choice Experiment (adapted from
Amaya-Amaya et al. 2008)

12.3.1 Problem Definition: Characterising the Choice
Decision

Developing a DCE starts with considering explicitly how individuals
make decisions about the problem in question and which dimensions
driving the choice process to include as attributes (Amaya-Amaya et al.
2008; Bridges et al. 2011). The 22 indicators composing the AAI pre-
determine our list of potential attributes for a DCE as we assume that
they provide a meaningful, measurable and comprehensive list of active
ageing determinants.

Another issue regarding the choice decision is to ‘identify the possible
choosers’ and potential sources of variability across individuals, such as
gender or socioeconomic characteristics, which could become explanato-
ries for behavioural differences (Amaya-Amaya et al. 2008). Regarding
potential choosers, several sources of opinions could help ascertain which
outcomes of active ageing policies and interventions matter to people
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(e.g. Dolan 1999; Shumway et al. 2003; Ubel et al. 2003; Watson et al.
2012). For instance, priorities could be elicited from:

e 'The general public whose tax contributions provide funding for such
policies and interventions.

e 'The ageing population being recipients of active ageing policies, their
preferences should be considered when prioritising different
outcomes.

e Policy planners and policymakers are responsible for policy setting and
thus may influence future decision-making processes.

e As with the current weighing methodology, experts on active ageing
policies and interventions could also be consulted on how to prioritise
outcomes in various policy decisions.

12.3.2 Identifying Attributes and Attribute Levels

Various methods have been used or suggested for identifying attributes
for DCEs. Helter and Boehler (2016) distinguish four general stages of
attribute development: raw data collection, data reduction, removing
inappropriate attributes and wording.

Though the list of potential attributes derives from the 22 indicators
composing the index, further refinement may be required. Whilst all
attributes influencing an individual’s decision should be included (Coast
et al. 2012), DCEs should generally have a maximum of six or seven
attributes to reduce the cognitive burden on respondents (e.g. Ryan and
Gerard 2003). Further, attributes should be salient, plausible and capable
of being traded (Ryan 1999); they should not be too close to the latent
construct investigated or dominant for a decision; and they should not be
intrinsic to a person’s personality and experimentally ‘manipulable’ by the
intervention (Coast et al. 2012).

To reduce the number of attributes, some AAI indicators like employ-
ment rates for different age cohorts could be merged, and differential
weights assigned according to the relative importance different respon-
dents (e.g. from different age cohorts) place on employment. Further,
‘relative mean income’, ‘poverty risk’ and ‘severe material deprivation’
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could merge into ‘financial security’ as their correlation is probably high
and their capability of being traded against each other doubtful. Attributes
could also be divided into separate blocks and different choice sets pre-
sented to different respondents (Viney et al. 2002; Street et al. 2008), as
discussed below.

Equally important for the proposed DCE are the attribute levels
(Lancsar and Louviere 2008). Levels may be categorical (e.g. degree of
physical safety) or continuous (e.g. relative median income), and attri-
butes can have different numbers of levels (WHO 2012; Huber and
Zwerina 1996). Indeed, attribute levels are particularly important as the
current AAT implies a linear and flat relationship between indicator scores
and active ageing outcomes, as Fig. 12.1 shows (Zaidi et al. 2013; Zaidi
and Stanton 2015). However, whilst a greater number of levels increases
the ability to detect non-linear marginal utility relationships, so does
complexity as possible attribute-level combinations increase exponen-
tially, which impacts the experimental design of the DCE (Huber and
Zwerina 1996).

12.3.3 Experimental Design and Construction
of Choice Sets

This is about combining attributes and levels into different alternatives
(e.g. potential outcomes of competing policy interventions) and choice
sets (of at least two competing alternatives) to be presented to respon-
dents (Ryan and Farrar 2000). Figure 12.3 shows an exemplary choice
question for indicators of the second AAI domain.

Johnson etal. (2013, p. 5) state that ‘the experimental-design step con-
sists of defining a systematic plan that determines the content of the
choice questions to generate the variation in the attribute levels required
to elicit a choice response’. The aim is to select, among all possible
attribute-level combinations (or ‘full factorial design’), a subset providing
the best balance between obtaining reliable parameter estimates and limi-
tations to the number of potential alternatives (Mangham et al. 2009). A
full factorial design would provide respondents with too many choice sets
and pose an unmanageable cognitive burden (Street et al. 2008; Louviere
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Below are the outcomes of two competing policy interventions to improve participation in
society. Which alternative would you prefer depending on the current score of each indicator?

Attributes (indicators) Policy intervention A Policy intervention B
Voluntary activities 10% up unchanged
Care to children, grandchildren 5% up 5% up

Care to older adults unchanged unchanged

Political participation unchanged 10% down
Note that this example has been constructed for demonstrative purposes only. Different level definitions and
customisation to different populations or geographic contexts (e.g. by linking attribute levels to current indicator
scores within each geographic setting), is possible for different attributes.

Fig. 12.3 Potential choice question for participation in society

et al. 2000). Amaya-Amaya et al. (2008, p. 19) suggest that ‘the number
of combinations chosen should be equal or greater than the number of
parameters the analyst is likely to estimate from the data collected’.
Further, the number and types of parameters to be estimated depend on
the model specification, the number of attributes and levels, and the
functional form of the attributes (Johnson et al. 2013).

The AAI structure with indicators grouped in four domains of active
and healthy ageing suits an experimental design which assigns respon-
dents randomly to different blocks of choice questions, as depicted in
Fig. 12.4 (Viney et al. 2002; Street et al. 2008): choice sets in each block
would comprise attributes from each AAI domain and across domains,
respectively. The weights ‘w(s,x);; for each indicator (7) in block (j)
depend on the marginal rate of substitution at different indicator scores
(s) and a vector of covariates (x) denoting relevant population character-
istics (e.g. age or gender). A blocked design may reduce the complexity of
the choice task and the cognitive burden on respondents whilst providing
a full preference-based weight set for the Index.
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12.3.4 Questionnaire Development and Model
Estimation

The labelling of alternatives, the administration mode and the quantita-
tive modelling methods to estimate indicator weights from the choice
responses are some additional issues for consideration (e.g. Amaya-Amaya
et al. 2008; Bridges et al. 2011; WHO 2012).

Labelled alternatives (e.g. ‘improving occupational safety’ vs. ‘improv-
ing quality of part-time work’) can reduce the cognitive burden on respon-
dents as the choice presented is clearer. However, the emphasis may shift
away from attributes and levels towards the policy interventions them-
selves, reducing the focus on potential trade-offs between attributes
(Louviere et al. 2000; De Bekker Grob et al. 2010; WHO 2012). Generic
alternatives as in Fig. 12.3 (i.e. ‘policy intervention A’ vs. ‘policy intervention
B) allow respondents to focus exclusively on attributes and levels, which
matters for estimating marginal substitution rates (Louviere et al. 2000).

Also important for the proposed DCE is the mode of administration
(Bridges et al. 2011). Digital competencies and the use of information
and communication technologies decrease with age (Eurostat 2015),
potentially affecting the validity of the DCE if the mode of administra-
tion induces selection bias. It is also important to pre-test the planned
DCE to ensure that the words and expressions used are understood
unequivocally by everyone, and to obtain information about potential
correlations between attributes which would make trade-offs impossible
(Coast et al. 2012).

Finally, when conducting the proposed DCE, it will be crucial to
determine an appropriate model to estimate parameters for measuring
the random utility between outcome-alternatives from the data obtained
(WHO 2012). The cross-sectional panel design of the choice data and
within-subject correlation (Bridges et al. 2011; Train 2009) require par-
ticular attention. Further, preferences may vary systematically between
population subgroups, which could be addressed through covariates (e.g.
gender and socioeconomic characteristics) and interactions with attri-
butes (Bridges et al. 2011). Models widely used in the context of DCEs
are multinomial logit models (MNL) (McFadden 1974) which can
account for both the panel structure of the data and potential preference
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variation (Bridges et al. 2011; Train 2009). A whole body of literature
exists around model estimation for DCEs and available options to relax
the assumptions of the MNL (Train 2009).

12.4 Discussion and Conclusion

The aim of the AAI is to produce high-quality, independent evidence to
evaluate and compare outcomes from a diverse range of policies targeting
active and healthy ageing. We believe that the AAI can achieve this but
hope to contribute to its further development by proposing DCEs for
estimating complementary weight sets. Indeed, we do not advocate
replacing the existing expert-based and constant weights as expert opin-
ion is essential for policy evaluation, and constant weights ensure trans-
parency and comparability, particularly for cross-country analysis. Our
intention is rather to provide additional options for conducting policy-
relevant analyses through the AAI, thereby improving the evidence base
upon which to evaluate active ageing policies. A DCE could provide
alternative weights from stated preferences which also recognise potential
trade-offs between the indicators and domains of the Index. This could
deepen our understanding of the potential impact of alternative active
ageing policies in various contexts and further enhance the acceptance of
the Index through citizens’ participation.

Participatory methods for eliciting composite indicator weights help
incorporating the views of various stakeholders, such as the general popu-
lation, the target cohort of active ageing policies, policymakers, or active
and healthy ageing experts. The methodological literature for composite
indicator development suggests a variety of participatory methods for
weight development, including among others budget allocation process,
analytic hierarchy process and conjoint analysis (CA) (OECD/JRC 2005).
DCEs are often called a variant of CA as both methods confront individu-
als with choices between alternative goods and services that vary along
several attributes and levels (Louviere et al. 2010). However, DCE:s are,
unlike traditional CA, thoroughly rooted in Random Uitility Theory
(Lancaster 1966), which assumes that uzility is a latent construct in a per-
son’s mind that cannot be observed by the researcher (Louviere et al. 2010).
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A potential objection to our approach relates to whether survey-based
estimates can provide relevant and meaningful information for estimating
AAI weights, especially when elicited from lay people rather than experts
of active ageing policies. Survey-based preference estimates may raise scep-
ticism when results ‘seem inconsistent with economic intuition’ and may
be ‘interpreted as evidence of (a) the hypothetical nature of the question,
(b) strategic behaviour, or (c) preferences which are either ill-defined or
inconsistent with economic theory’ (Carson and Groves 2007, p. 182). In
other words, respondents do not always answer a question truthfully, and
neither do they always understand the question posed correctly (Carson
and Groves 2007). This reinforces the importance of an underlying theo-
retical construct. Random Utility Theory assumes that utilities consist of
a systematic (explainable) component and a random (unexplainable) com-
ponent which comprises all unidentified factors that impact individual
choices (Louviere et al. 2010). It further assumes that individuals are
‘imperfect measurement devices’, hence, the random component may
reflect ‘variability and differences in choices associated with individuals
and not choice options per se’ (Louviere et al. 2010, p. 62.) We can there-
fore predict the probability that an individual chooses one alternative over
another, but never the exact alternative an individual wi// choose (Louviere
etal. 2010). We can investigate different types of information or strategic
incentives used in DCEs and their impact on respective responses so as to
assess changes in consumer behaviour in response to changes in the choice
context (Louviere et al. 2010). We can also externally validate trade-offs
made in DCEs through comparison with trade-offs observed elsewhere
(such as real market behaviour) (Louviere et al. 2010; Carson and Groves
2007). Hence, DCEs may not only allow assessing the variability in
choices through covariates representing differences in individual choosers
(which would matter for subgroup analysis of AAI weights), but also
potential causes of bias in choice responses (Louviere et al. 2010).

Finally, it is also important to consider key elements of the study design
likely to drive the cost of implementing the proposed DCE, such as the
size of the sample required for estimating preference-based AAI weights
that allow for both marginal substitution rates between indicators and
disaggregation of subgroups and geographic contexts. It is difficult to
estimate ad hoc the sample size required as it depends on several issues
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discussed here: such as the question format, the complexity of the choice
tasks, the desired degree of precision, heterogeneity in the target popula-
tion and the need for subgroup analysis (Bridges et al. 2011; Louviere
et al. 2000). Methods are available for sample size estimation (Louviere
etal. 2000) and the overall population size actually plays a relatively small
role in these calculations (Amaya-Amaya et al. 2008). The mean sample
size for health-related DCEs published between 2005 and 2008 was 259
(Marshall et al. 2010), and Johnson et al. (2013) state that ‘sample sizes
in the range of 1000 to 2000 will produce small confidence intervals’
(p. 6). Further, to demonstrate the value of preference-based AAI weights
in the context of cross-country analysis, the experiment would have to be
conducted in different geographic domains, with obvious implications
for the overall number of respondents required and additional resources
needed for customising questionnaires to different contexts (e.g. transla-
tions, data collection in different countries). Finally, the mode of admin-
istration is likely to increase the resources required, as a self-administered,
computer-based format without face-to-face contact may be inadequate
for some groups of respondents. This may also require more extensive
pre-testing of the questionnaire, which in turn affects costs.

In conclusion, we believe that our proposed DCE can enhance the
AAI as an effective tool for policymaking. Preference-based weights
account for potential trade-offs and marginal substitution rates between
indicators, and our proposed method allows including the views of differ-
ent groups of stakeholders in evaluating policy outcomes. We think that
our approach can complement the current AAI methodology, enhance its
flexibility and improve our understanding of what people actually want
in different social, cultural or geographic contexts, thus helping to define
more targeted active and healthy ageing policies.
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