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Abstract

Environmental effects of transport projects have a weakigqosn Cost-Benefit Analysis
(CBA) which might be rooted in the valuation approach adbioiéhe dominant style of CBA.
This conventional valuation approach has been criticizeddovaluing positive and negative
impacts of transport projects in relation to each other far not valuing such impacts in a
public context, but in the context of private decisions. &lwgiques might be circumvented
through valuing transport projects in a social choiceteodnin which overall burdens and
benefits of proposed transport projects are considereth&yge a public- rather than private

— context. In this study, we investigate the extent to whisbcal choice valuation approach
produces differeroutcomes thaaconventional valuation approach. We conducted four social
choice valuation experiments in which respondents wéwedlas choose between alternatives
for a new road, trading off travel time and three envirental impacts. Our findings suggest
that, under social choice valuation, individuals assgubstantially more value to
environmental impacts than travel time as compared tovestional valuation studies
Moreover, in a social choice setting, respondentig@easd monetary values to impacts that are
not (or only qualitatively) considered in conventional CBAs-ansport projects.

Keywords. Cost-Benefit Analysis; Social Choice Valuation; Transp@diicy; Transport
Appraisal; Environmental Valuation;
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1. Introduction

Cost-Benefit Analysis (CBA) is a widely applied tool for thgpraisal of transport projects
(e.g. Asplund and Eliasson, 2016; Mackie et al., 2014; Sasavte, 2014} Sager, 2013;
Welde and Odeck, 2011; Thomopoulos et al., 2009). Generally, theloragiant benefit in a
CBA for road projects is travel time savings. Macki@alet{2001) observe that, in the United
Kingdom, travel time savings have accounted for around 80% tithefits in CBAs for major
road schemes, while Eliasson and Lundberg (2002) showd@8at of the benefits in the
Swedish Transport Investment Plan 264021 consist of reduced transport times and transport
costs On the other hand, although the environmental impacts aSgoat projects are
recognized as items to be internalized in a CBA, themsideration has been hampered by
difficulties in establishing the monetary value of a uhielvironmental impact (Daniels and
Hensher, 2000; lvehammar, 2008, 2014).

One of the main criticismsf CBA is that, while it considers the non-monetized iotpa
of projects on objectives such as preserving landscapes ahslebgity, these effects are
examined only in a qualitative manner (e.g. Lamari et al., 201dkiglat al., 2014; Mouter et
al., 2015). Hence, they are not include@ither of the indicators that are often decisive in the
political process and the media: the benefit-cost et the net present value (e.g. Annema
and Koopmans, 2015). Based on an analysis of 67 CBAs pedanrtiee Netherlands between
2000 and 2011, Annema and Koopmans (2015) conclude that in many refesest
environmental effects are omitted or not monetized ifxBA. Moreover, they observe that
non-monetized effects are often excluded from CBA amichs. Mouter et al. (2015) establish
that a result of the relatively weak position of effabist are difficult to monetize is that these
can be underweighted in the decision-making processo@gP012) argues that, without
knowing the monetary values of environmental externalitdisastructure planners must make
valuations arbitrarily. In some cases, this resultdénassignment of infinitely high valyes
while in others it caproduce a value of zero, possibly leading to the ‘wrong’ decisions being
made. Nash et al. (1990) argue that the procedure of computiag @esent value which
includes a monetary valuation of time and accident saung®xcludes all environmental
effects is seriously misleading.

Ackerman and Heinzerling (2004) assert that the weak positiormafoamental
impacts in CBA might be rooted in the valuation approatdpeed in the dominant style of
CBA. Their primary critique is that a CBA does not valusifpee and negative impacts of a
government project in relation to each other as the GBaiit on the Kaldor-Hicks efficiency
criteria (e.g. Boadway, 2006), which prescrihet the value winners attach to a project’s
benefits are evaluated separately from the valued@tach to their losses. More specifically,
the Kaldor-Hicks efficiency criteria evaluate costs aaddjits of a proposed project through
measuring the monetary equivalent of a project’s impact(s) on the individuals’ welfare (either
the individuals’ compensating variation or equivalent variation). Subsequently, thosgpr®
where the sum of monetary gains outweigh the sum oétaonlosses are recommended under
the condition that the winners are still better ofeaftompensating the losers. Importantly,
winners and losers are not asked to judge whether the oganadl of a project legitimate its
costs or to assess the entire impact of differeatratives of a project on society.

A second critique on the valuation approach adopted inecional CBAs is that the
impacts of government projects are evaluated in a nhonseqaive context (e.g. Ackerman
and Heinzerling, 2004; Sen, 1995, 2000). In a conventional CBA@albe individuals attach
to agovernment project’s impact is generally inferred from the value they attach to thjzact
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in the context of a private decision. For example, impdadswernment projects on landscape,
nature and noise pollution are evaluated through investigétm private decisions people
make when buying a house (e.g. Allen et al., 2015; Seo et al., Z)ieyeason why private
choices may not reflect how individuals want public policieschange is that private
preferences can be distorted through collective agtioblems (e.g. Hestermann et al., 2018;
Lusk and Norwood, 2011; Sen, 1995, 2000). For instance, people mag moitlibg to
contribute individually because the impact of their indlinal contribution is negligible, but
people may be willing to contribute when the whole commusifgriced to contribute through
a new law or a government project because the impact afdbrslinated contribution can be
substantial (Lusk and Norwood, 2011; Sen, 1995). For examplefor@ains voted
overwhelmingly in support of a ballot prohibiting battery-produaggisewhich at the time of
the vote were the most popular type of eggs purchased and @hgu@alifornia (Lusk and
Norwood, 2011). Hestermann et al. (2018) argue that a first reason why individuals’ voting
decisions differed from their aggregate decisions ingtieeery store is that individuals have
the opportunity to coordinate their actions in a voting exntAn alternative explanation is that
individuals value the same impact, in this case animal weelthfferently in a private sphere
(grocery store) and a public sphere (ballot box). Thetid&aindividuals can entertain different
kinds of valuations in different spheres is, amongst sfhavered in the contributions of
Sunstein (1993) and Anderson (1993t instance, Sunstein (1993, p. 784) states: “distinctions
among kinds of valuation are highly sensitive to the paeicsetting in which they operate.
People do not value goods acontextually. In one settsay, the workplace the prevailing
kinds of valuation might be quite different from whatytlaee elsewhere say, the home or the
ballot box.” Furthermore, Sunstein (1993) argues that because of the highly contextual nature

of choice it is incorrect to assume that an individuals’ private choices can be simply adaptable
for policy use.

In sum various scholars argue that crucial considerations rbiglfist in conventional
CBAs, which results in recommendations that are not in line with the general public’s actual
preferences. These scholars argue that dhitique can be circumvented through valuing
government projects in a social choice context in whogkrall burdens and benefits of
proposed government projects are considered together bli@-prather than private context
(e.g. Ackerman and Heinzerling, 2004). Essentially, a soc@tetapproach (also coined by
Ackerman and Heinzerlings ‘holistic valuation’) requires that individuals evaluate positive
and negative impacts for the entire community in relat@each other in the context of a
government decision. Scholars suggest that social chagedbvaluation of positive and
negative impacts of government projects will produce diffeitcomes than conventional
valuation studiesa(so coined by Ackerman and Heinzerling as ‘atomistic). However, to our
knowledge, this statement is primarily substantiated thitught experiments and anecdotal
evidence; our field currently lacks empirical evidence ganmg these two approaches.

This study aims to scrutinize this knowledge gap. To do so, wauctal four social
choice valuation experiments in which respondents simebusly evaluated the burdens and
benefits of a transport project in the context of agieciof the Dutch government. To find out
whether social choice valuation produce different outcothae a conventional valuation
approach, we compared the results inferred from our sdwade experiments with the values
enumerated in Dutch CBA guidelines (Rijkswaterstaat, 2018heastudies on which these
values are based (e.g. CE Delft, 2017; Kouwenhoven et al., 284et)the two criteria of a
conventional valuation study: 1) positive and negativgaitts of transport projects (such as



travel time savings and environmental attributes) are naesah relation to each other; 2)
impacts are not valued in a public context, but in the coofigrivate decisions. For instance,
the values for noise pollution are derived based on amatienal meta-analysis of stated
preference studies in which respondents were asked to tradepredtepincome and
transportation noise nuisance in a private contesist@®w et al., 2015) and the Dutch Value of
Travel Time Savings is based on hypothetical route chojeriments in which respondents
are asked to make a series of private choices betwe@s rghich differ in terms of travel time
and travel costs (Kouwenhoven et al., 2014). A benefitingubke Dutch context is that several
values prescribed in the CBA Guidelines (e.g. value of &intevalue of noise pollution) have
been recently updated

Because the arguments employed in the literature pantigdbcus on the evaluation
of environmental impacts of transport projects, respondpatticipating in the choice
experiments were asked to choose between different aitesdbr a new public road
connecting two municipalities which diffed in terms of three environmental attributes: 1)
Number of households experiencing noise pollution fronfficra2) Remaining useable
recreational area for 10,000 citizens; and 3) Number dgéfeogs living in a nature area in
2026. Furthermore, since scholars argue that social chaligation might illuminate essential
values that are lost in conventional studies, we askgubmdents to provide qualitative
motivations for their choices. This allowed us to idgntonsiderations empleg in social
choice settings that respondents could not considernmeobional settings. Moreover, the
gualitative data also enabled us to learn more about thpegéik®(s) individuals take when
choosing between (impacts of) transport projectssocal choice setting.

The paper proceeds as follows: Section 2 provides a revighediterature that is
relevant for this study. Section 3 discusses our methggo®ections 4 and 5 describe the data
collection and the results. Finally, Section 6 providesclusions and a discussion.

2. Literaturereview

Section 2.1 covers literature on the distinction betwemventional valuation and social
choice valuation. Section 2.2 explores how this disbnctelates to other academic debates
regarding the valuation of impacts of (transport) projects

2.1 Comparing social choice valuation with conventional valuation

The conventional empirical approach used to infer theievalf travel time savings for
government projects relies on (hypothetical) route @éexperiments.nithese, respondents
are asked to make a series of private choices betwees rhich differ in terms of travel time
and travel costs (e.g. Abrantes and Wardman, 2011; Asngset al., 2001 Batley et al., in
press; Borjesson and Eliasson, 2014; Ehreke et al., 201D {Er22007; Kouwenhoven et al.,
2014). Such studies deviate from social choice valuation inegmects. Firstly, valueftime
studies do not weigh the burdens and benefits of transpoettgajimultaneously. Travel time
reductions are evaluated against a higher monetary cdabefordividual, but not in relation to
corresponding changes in noise pollution or environmestaloachment. Secondly, the
impacts of government projects are evaluated in anothgextothan the one in which the
benefits and costs actually occur. The value individutdgato travel time in the context of a
government decision are inferred from the value theglatia this impact in the context of a
(hypothetical) private route choice (Mouter and Chorus, 2016).



Hedonic pricing studies adopt a social choice context irrespect, as both amenities
and disamenities of transport projects are evaluatadtsineously. Such studies are based on
the notion that the value of a house is derived fronfoitservable) attributes, and therefore
that regression analysis can be used to decompose obsenssgdrices so as to provide an
implicit price for each attribute (Allen et al., 2015). Hedopricing is thus well suited to
estimating the market value of both a transport prigestternalized costs, such as noise or
pollution, and its externalized benefits, such as adodsseways or light rail (Seo et al. 2014).
Various hedonic pricing studies have attempted to value aciiggsgremiums and
noise/pollution discounts accruing from transport projectailsaneously (e.g. Allen et al.,
2015; Bowes and lhlanfeldt, 2001; Kilpatrick et al., 2007; Li and S&sh@012; Seo et al.,
2014). Although hedonic pricing adopts a social choice perspegtorge respect, in the sense
that the burdens and benefits of transport projecte\aeated in relation to each other, it still
exhibits the second dimension of conventional valuationessuth particular, hedonic pricing
still assumes that the value people derive from the irapafca government project can be
reliably inferred from their private choices in thelrestate market.

There are a few studies which can be identified as e/mgica truly social choice
perspective, in that they attempt to simultaneously evalbateosts and benefits of transport
projects in a public context. Daniels and Hensher (2000) daoug¢ a study in which the
benefits of a proposed urban road project (e.g. traviel savings) were mixed in a trade-off
with various negative environmental impacts (e.g. noiskifa, bushland lost, open space
lost). More specifically, respondents were asked whetleyr tinought that the government
should build the M5 East, a 13-kilometer extension ofxsting tolled motorway. The study
found that participants did not assign significant value gatree environmental impacts, but
they also did not find a significant value for travel time 8gsi One potential explanation for
this result might be that tlremodels included 13 (or more) parameters based on 450
observations (150 participants made three choices). Tdtesees might provide too little
information to satisfactorily identify significant valuawi for the environmental attributes.
Ivehammar (2008, 2014) also conducted various contingent \aaisitidies (CVMSs) in which
Swedish citizensvere asked whether they suppastta road project resulting in both positive
(travel time savings) and negative (environmental damagelis@ne finds that respondents
assign an important value to preventing environmental aohroent. For instance, in one
study, Ivehammar (2008) finds that 48% of respondents rejectedatigroject even though
the saved travel time was substantial (8 minutes pgtestnp). Indeed, she concludes that
respondents were indifferent between saving 31 minutes oélttame per month and
preventing the environmental encroachment. Howeverditfisult to generalize the results of
Ivehammar (2008, 2014) because the environmental encroachndesciged in words and
with a map showing the stretch of the road, but not qadirty. We are of the view, that the
issues of the studies of Daniels and Hensher (2000) and Ivedra¢®008, 2014) discussed
above warrants conducting a series of new social chaiteation experiments for transport
projects.

2.2 Related literature

The social choice valuation procedure as proposed by ashelich as Ackerman and
Heinzerling (2004) shows close resemblance with accounts afidetc) philosophers such
as Harsanyi (1976) and Rawls (1971) who investigate individuals’ moral preferences. These
scholars deduce moral guidelines from thecdted ‘veil of ignorance’ (Vol) postulate. The



Vol conceptualizes a person’s moral preferences as the social state he would prefer when he

is ignorant about the extent to which the costs andfibgetieat follow from his decision will
affect him, or any other member(s) of society. Harsat®r%) translates the veil of ignorance
notion into a utilitarian framework postulating that miduals would choose the social state
with the highest expected utility in this context. @e bther hand, Rawls (1971) champions
the maximin principle, according to which the individual wilbolse for the social state which
maximizes the interests of those for whom the outcormeéhe decision is the least
advantageous.

A clear difference between these philosophical approachestte social choice
valuation approach is that the philosophical approaches motieeevaluation of social states
from a specific normative perspective. For instance,approaches of Harsanyi (1976) and
Rawls (1971) require that an individual should assumethdtas the same probability to be
put in place of any one of the members of society to aigimoral preferences (Chorus, 2015).
Instead, the social choice approach that we adopt in ésemirstudy is non-paternalistic in the
sense that individuals are not urged to take a certaipgige or standpoint when choosing
between the social states. They are free to take aymaitlinterested perspective, to identify
themselves with each member of society, the memberstwérin society, all individuals
affected by the project or even with animals affectethbyproject when making their choice.
Importantly, the social choice approach merely demamatsan individual chooses between
different social states while being both positive anghtige impacts of a project in the context
of a government decision.

Another related strand of literature investigates thergxio which individuals value
effects of government projects differently in studies Wwhise‘willingness to pay’ (WTP) or
‘willingness to allocate public budget context’ (WTAPB) as a payment vehicle. Recent studies
establish that the choice of WTP or WTAPB as a paymwelnicle can substantially affect the
way individuals trade-offs impacts of transport projectg. (Blouter et al., 2017a, 2018)he
key difference between valuation experiments in thesetyywes of contexts is that they
investigate individuals’ preferences in relation to different budget constraints (Moutelkt
2017a). On the one hand, WTP experimentdysthie choices individuals make within their
personal budget constraints (i.e., after-tax income)th@rother handWTAPB experiments
investigate choices individuals make when faced with effeccruing from alternative
allocations of government budget (i.e., expected or puslyecollected taxes)mportantly,
WTAPB experiments do not directly impatt respondent’s disposable income (Nunes and
Travisi, 2009). One can use such experiments to measuextint to which citizens support
the allocation of taxes towards a government projech fwhich the effects accrue that are
object of the analysis (in the present study: travel ineenvironmental effects). Social choice
valuation experiments can be conducted with MgiP and WTAPB as a payment vehicle as
long as burdens and benefits of transport projects aleag®d in relation to each other in the
context of a government decision. The payment vehickei@h experiments in a WTP setting
is also calledcollective WTP’, see Wiser (2007).

To summarize, Table 1 shows the dimensions on which sgwéade valuation differs
from conventional valuation.

TABLE 1 Dimensions on which social choice valuation differ sfrom conventional valuation



Conventional Hedonic pricing Social choice valuation
valuation studies
Are burdens and benefits of No Yes Yes
transport projects evaluated
simultaneously?
Areburdens and benefits of No No Yes
transport projectsevaluated in
the context of a gover nment
decision?

What isthe payment vehicle? | Private WTP Private WTP Collective WTP or
WTAPB

3. Methodology

We decided to conduct social choice experiments in a ViR AVT APB context to increase
the robustness of our conclusions regarding the extent tohwdacial valuation anc
conventional valuation produce different outcomes fangport projects. In the literature, a
distinction can be made between two types of WTAPB ax@aits. Firstly, a range of studies
investigate citizens’ preferences concerning a tax reallocation towards a public good (e.g. Barak
and Katz, 2015; Bergstrom et al., 2004; Dalrymple et al., 201Bahaenar, 2009; Kontoleon
et al.,, 2007; Mouter and Chorus, 2016; Nunes and Travisi, 2009; SwatidwlcGonagle,
2006). In such experiments, the financing of the public good wudetiny is to be paid for by
a decrease in the amount of a household’s taxation money that was previously spent on other
government-fundegoods (Nunes and Travisi, 2009). A clear downside of a ‘reallocation’
context is that it is difficult to make an assumptiegarding what will happen precisely in case
of a tax reallocation. lvehammar (2009) suggests that th#oeation context does not work
as good as a payment vehicle because respondents do notnfeifyret it as a cost.
Respondents might believe that the reallocation woulth&dge from what they think is least
valuable.

A second type of WTAPB studies, particularly appliedealth economics, scrutinize
citizens’ preferences between two or more alternative tax allocations of the government (e.g.
Anand and Wailoo, 2000; Dolan and Tsuchiya, 2005; Johannessqnp aawkshnn 1997;
Johansson-Stenman and Martinsen, 2008). A feature of thisaabpis that the respondents
only need to consider the effects of two or more adidra allocations of taxes. Both the
respondent’s disposable income and the provision of other public goods (other than those
described in the choice experiment) will not be affectdwks @llows for a direct measurement
of individuals’ trade-offs between the effects of these alternative public siments: i.e.
individuals’ trade-offs between travel time and environmental effects.sélected this second
type of WTAPB context our research, since we are amdyrésted in how individuals trade-off
travel time and environmental effects and not in how idd&is trade-offs these effects against
the effects accruing from other public goods.

We consulted various experts through bilateral meetifigsluding ecologists,
economists and transport specialists) when designingxiperiments. These experts were
asked to reflect on our selection and operationalizati@neironmental attributes, with the
aim of designing choice tasks that reflected the tradethditsDutch policy-makers typically
face for road projects in proximity to a nature area. iRstance, we asked them which
environmental attributes they recommended to include in theriex@nts. To avoid excessive
complexity (e.g. Swait and Adamowicz, 1996), we decided to incluasexamum of three
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environmental attributes. Moreover, we requested experts ¢ztrefh the realism of attribute
levels. Informed by these discussions, we drafted expersmrewthich respondents were asked
to choose between different alternatives for a new iropcbximity to a nature area connecting
two municipalities. These alternatives differed in ttavee and three environmental attributes:
the number of households experiencing noise pollution ftoaffic; remaining useable
recreational area for 10,000 citizens; and the numberdgfdimgs living in the local nature
area in 2026. We selected these three environmental \eriablwe concludedinformed by
the discussions with the expertshat these are more important environmental variabldsei
political decision-making process regarding (specific)drpeojects close to a nature area
compared to other candidate environmental variables (egplaition and CQemissions). In
such cases, noise pollution, the encroachment of eatmnal area or negative impacts for
animal populations can all be classified as common triggensass citizen protests, whilst
traffic related air pollution an€O, emissions are relatively more importasgues in urban
areas (e.g. Orun et al., 2018; Perez-Prada and Monzon). Zb&7hedgehog was included in
the experiment since the ecologists we consulted aghaedhis was the only animal in the
Dutch context which fulfilled three criteria: 1) it is uopected (no red list species); 2) its
populations are clearly affected by road traffic; and 3) shecies is recognizable for
respondents.

The draft experiments were tested in pilot surveys in kvhiespondents were
interviewed about their understanding and perception of theative experiments, and were
explicitly asked if the experiments were realistic, intélligg and meaningful. Participants in
the pilots included both laypeople and experts. Foxpkements, we make respondents aware
that it is unknown whether or not they would experienceetri@me savings and environmental
effects themselves: a format in which respondents expgedeonly one of the effects would
not allow for a fair comparison, while one in which responsiexperienced all effects would
be unrealistic. Furthermore, we made respondents awart@éhgovernment was interested in
general trade-offs between the attributes included in thergment (instead of trade-offs in a
specific case), as the government considers to exétt@ptile results of the experiments to
public decisions concerning transport projects across thergotfgnce, individuals are not
urged to take a certain perspective or standpoint when recalmgesme of the alternatives
for the new road, which aligns well with the non-patestiglicharacter of the our approach in
this paper (see section 2). Another benefit of this ingmis that the experiments are
‘consequential’ in the sense that the respondents perceive that their answers might have
consequences for themselves, since their answers tha@vepotentialto influence the
government’s actions (e.g. Carson and Groves, 2007; Johnston et al., 2017). Consequentiality
is currently regarded as being one of the key requirenfiemssated preference research (e.g.
Johnston et al., 2017).

Based on the responses in the pilot surveys, we decidetddaatdwo experiments in
aWTP context and two in a WTAPB context. Table 2 presdmsnost important differences
between each of the four. Below, we discuss our motivatarselecting each experiment.

TABLE 2 Overview of thefour stated choice experiments



which respondents can choose

Experiment 1 2 3 4
Willingnessto pay or willingnessto | Willingness| Willingness| Willingness| Willingness
allocate context? to allocate| to allocate to pay to pay
Information concer ning Status quo No Yes Yes Yes
Isthe status quo an alter native ) No No Yes

r espondents can choose?

Number of alter natives between 3 > > 3

Experiment 1

In experiment 1, respondents were asked to choose betweemdssible routes of a new road

in proximity to a nature area. The main reason for offering responderge thstead of two
choice options is that the former offensre information about a respondent’s preferences than

the latter (Caussade et al., 2005). Importantly, respondertisigeting in the pilot surveys
regarded it as plausible that there would be various opliorimiilding such a road (e.g.,4:

fast route through the nature areaa&lower route that prevents encroachment upon nature or
recreation; 3aroute that prevents encroachment upon nature or regreghtibresults in noise
pollution due to its proximity to the built environment, swashresidential arepsFigure 1
shows experiment 1 as it was presented to participamtexXilanatory text that precedes the

choice is the same across all tasks).




+  The government decided to build a new road between two municipalities in the proximity of a nature
area and the government asks you whether vou would recommend Route A, Route B or Route C.

v Al Routes will be 2x1-lane proviancial roads connecting twa cities. The Roads will carry 10,000 trips
per day (around 3.6 million trips peryear). 10,000 trips per day comrespands with an average 2x1-lane
provincial road in the Netherlands.

*  The Routes only differin terms of travel times, effect on the hedgehog population in the nature area,
noise pollution and usable recreational area for citizens. Belowwe provide more information regarding
these effects:

o Travel time between two cities for 10,000 trips per day: some Routes provide a faster
connection between the two cities than other Routes.

o The number of households experiencing noise pollution from traffic: the Routes that
are closely located to the built environment will result in noise pollution for more households
than the Routes which are built further away from the built environment. It is difficult to
directly compare noise pollution accruing from traffic with noise pollution accruing from an
glectronic device (sincethe sound of electronic devises is more monotonous). However, the
volume of car traffic {on average, 63 Decibel on the fagade) can be compared with the
volume of an electronic device. The volume of car traffic equates the volume of a tumble
dryer when the houses have theirwindows open and the volume of a refrigerator when the
windows are closed.

o Remaining useable recreational area: some Routes will form a clear barrier for citizens to
access parts of the nature area and encroach recreational attractiveness in terms of noise
pollution. These Routes will reduce the remaining useable recreational area for 10,000 citizens
who live within 15 kilometer of the nature area. Routes that do not form a bamrier for citizens
to access the nature area will affect the remaining useable recreational area only marginally.

o The number of hedgehogs living in the nature area in 2026 some Routes are located
closely to an area in which many hedgehogs live. These Routes will result in more hedgehogs
lilled by traffic compared to the Routes that are located further away from the area in which
many hedoehogs live.

*  The government will use the results of the experiment for making decisions about Routes that only
differ an the four aspects addressed above. Hence, we ask yvou to assume that the Routes do not differ
in other aspects such as construction costs, maintenance costs, traffic safety and effects on population
of other animals than hedgehogs.

*  The government is interestedin general preferences of Dutch citizens. The government considers to
use the results of this experiment in public decisions conceming transpart projects across the country.
Hence, itis not made clearwhether or not vou would experience any effects (positive or negative)
from either one of the Routes.

Please select the Route which vou would recommend to the government.

Route A Route B Route C
Travel time between two 46 minutes per trip 42 minutes per trip 32 minutes per trip
cities for 10,000 trips per
day
Mumber of households 150 househaolds 660 househaolds 390 households

which  experience &3
Decibel on their facade

Remaining useable 600 hectares 750 hectares 250 hectares
recreational area for
10,000 citizens in hectares

Mumber of hedgehogs 200 400 160
living in the nature area in
2026

FIGURE 1 Screenshot of experiment 1.

Experiment 2
Although experiment 1 received positive evaluations in tle¢ gurveys, several respondents

indicated that it was difficult to evaluate the importantthe attributes because fmseline’
reference levels were available. For this reason, veeeaf explicit information regarding the
status quo in experiment 2. In order to adhere to the camdlitaa the choice options presented
in WTAPB experiments should not affect a respondent’s disposable income (see above), it was

not possible for respondents to choose the status quo. Rlgpresents a summary of
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experiment 2. For reasons of brevity, the informatiat tdoes not differ between experiments
1 and 2 is excluded from the summary text provided in thisdigur

*  The government decided to build a new road between two municipalities in the proximity of a nature
area and the government asks you whether you would recommend Route A or Route B.

*  The Routes only differin terms of travel times, effect on the hedaehog population in the nature area,
noise pollution and usable recreational area for citizens. Belowwe provide more information regarding
these four aspects of the two Routes.

* We also provide information about the Current Route between the two municipalities with respect to
these four aspects.

*  Both the Current Route and the new Routes are 2x1-ane proviancial roads carrying 10,000 trips per
day (around 3.6 million trips per year). 10,000 trips per day corresponds with an average 2x1-lane
provincial road in the Netherlands.

Please select the Route which you would recommend to the government.

Route A Route B
Travel time between btwo 42 minutes per trip 32 minutes per trip
cities for 10,000 trips per
day
Number of households 660 households 990 households

which  experience &3
Decibel on their fagade
Remaining useable 750 hectares 250 hectares
recreational area for
10,000 citizens in hectares
Number of hedageshogs 400 160
living in the nature area in
2026

FIGURE 2 Experiment 2.

Experiment 3
For reasons of comparability we decided to conduct, &rgtollective) WTP experiment that

closely resembled experiment 2. The only difference watsathe attribute was added: a one-
time tax increase for all Dutch households in 2018. Theardentsvere told that this would
be required to cover the construction and maintenarsts ob the new road, which differed
depending on the route chosen. This allows us to infardde-offs between travel time and
environmental effects, but now in a context in which tlagvidual’s disposable income is also
affected. As in experiment 2, respondents received infasmabncerning- but were not
permitted to choosethe status quo.

Experiment 4
One of the drawbacks of experiment 3 is that the extent tohwihican be labelled as a

(collective) WTP context can be contested; resposdaimtayshad to concede some portion
of their after-tax income regardless of the optiomsem. Hence, the choice faced by
respondents concerned both fteespend after-tax income and after-tax income that would
inevitably be delegated to the government. Experiment 4 wasndesig address this. Unlike
experiment 3, respondents in this experiment could not dwlgse between two variants of a
new road- both involving a contribution from the individual’s after tax income — but also for

the status quaa third option in which no new road would b&lt and the respondent’s after

tax income would be unaffected. Figure 3 presents a sumrhaxperiment 4. Again, the
information that does not differ between experiments 14ascxcluded from the summary.
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« The government considers to build a new road between two municipalities in the proximity of a nature
area.

o The government considers a one-time tax increase to finance the new road because there is not
enough regular budget to cover the construction and maintenance costs.

« The government asks you whether you would recommend to build a new road and if so, whether you
would recommend the government to built Route A or Route B. Below you will find the characteristics
of both routes.

« When you do not recommend a new road this implies that you recommend to maintain the status quo
(current route).

« The tax increase will be implemented when a majority of Dutch households supports the tax increase.
In that case, the route with the most votes will be implemented.

Would you recommend the government te maintain the status quo/current route or to build Route A or B?

Route A Route B Current Route between
the two municipalities
Travel time between two 42 minutes per trip 32 minutes per trip 50 minutes per trip
cities for 10,000 trips per
day
Mumber of households 660 households 990 households 30 households
which experience 63
Deacibel on their fagade
Remaining useable 750 hectares 850 hectares 1200 hectares
recreational area for
10,000 citizens in hectares
Mumber of hedgehogs 400 160 1000
living in the nature area in
2026
One-time tax increase for 19 euro 8 euro N/A
Dutch households in 2018

FIGURE 3 Experiment 4.

We employed a heuristic design in creating the stateidelexperiments. This was done for
several reasons, the most important of which being wWeatwere unable to generate an
orthogonal or efficient design which consisted of st&lichoice situations according to
respondents participating in the pilot survey. Another re&mochoosing a heuristic approach
is that a relatively large share of respondents in thé qirveys made choices consistent with
non-trading on one of the attributes. Hence, we includedelsitiuations in our experiments
in which two alternatives scored almost equally well on one attribute (e.g. ‘travel time’), but
the second-best alternative on this attribute scoredasuizgly better on the other attributes.
Opting for this relatively complex design allowed us to maxanize possibility of observing
trading behavior, even when respondems a very high marginal utility for one particular
attribute (Mouter et al., 2017b). We tested a wide arrajaite tasks in the pilot surveys and
selected those which respondents regarded as realisticofifadbat the government might
need to make.

We selected the final attribute levels based on discusswithsexperts, the model
results of the pilot surveys and the feedback recdnogd participants in the pilot surveys. We
aimed to select attribute levels that were regarded astiealy both experts and respondents.
The reason for selecting realistic attribute levels is that ‘realism’ is regarded as a key
characteristic of a high-quality stated preference expmarir(e.g., Carson and Groves, 2007;
Johnston et al., 2017). We selected six attribute leeels r travel time (30, 32, 36, 41, 42,
or 46 minutes); the number of households experiencing poikgion (30, 150, 390, 690, 750,
or 990); remaining useable recreational area (500, 600, 750, 85Q, drODR00 hectares),
number of hedgehogs living in the nature area in 2026 (20, 1607@00800, or 1000); and
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the one-time tax increase (5, 8, 13, 19, 21, or 26 euros).tNate¢he distance between the
fourth and fifth levels of each attribute is relativetgadl (e.g. 41 and 42 minutes or 690 and
750 households experiencing noise pollution). This allowed usitigate the non-trading
behavior mentioned previously by comparing small differencesnm attribute to large
differences in another.

4. Data collection

The questionnaire consisted of two major sections. Ifirstfter reading through an
introductory text, respondents were asked to complete theectasks. For reasons of attribute
level balance, respondents participating in experimenerke asked to complete ten choice
situations and respondents participating in the other gxeeriments were asked to complete
twelve choice situations. Thewere presented in random order across respondents, emprev
ordering effects. Secondly, respondents were asked to theeabst important criterion they
had relied on in making their choices, along with thetl@aportant one. Additionally, they
were askedb explain this choice. Finally, respondents evaluated tloeeped ease and realism
of the choice experiment.

A survey company (Kantar Public) was asked to draw four randomples from the
population of Dutch citizens 18 years of age and older. Thepaoynwas not explicitly
requested to draw representative samples, but it was impthédrall relevant demographic
segments- with respect to income, education, age and gendeere present and that the
samples did not differ substantially in terms of thessatteristics. In total, 673 respondents
were recruited, each of which was assigned to one of thieefgeriments in such a way that
differences in socio-demographic characteristics a@ggsriments were minimized. Table 3
shows that neither teeattributes nor the answers given by the respondentte iseicond part
of the questionnaire diffed substantially between the four experiments. As suchsahegle
selection process ds not appear to have contributed to differences in the reshttned
across choice settings.
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TABLE 3 Socio-demogr aphics and aver age scorescriteriarated in the second part of questionnaire

Experiment 1 Experiment 2 Experiment 3 Experiment 4

Number of respondents 170 156 149 198
Gender
Male 56% 54% 50% 55%
Female 44% 46% 50% 45%
Age
18 to 29 yr. 10% 21% 20% 16%
30 to 39 yr. 12% 19% 13% 16%
40 to 49 yr. 21% 19% 22% 21%
50 to 59 yr. 17% 17% 23% 19%
60+ yr. 40% 24% 21% 28%

Completed education

Lower education 27% 19% 20% 21%
Higher education 45% 41% 39% 35%
University education 28% 41% 40% 39%
Houisehold gross income
I<1<27000 20% 17% 17% 20%
27 000 =I <40 000 22% 19% 21% 3%
40 000 =I <67 000 32% 32% 31% 30%
1>67 000 27% 32% 32% 32%
Voted previous election
VVD (Liberal-rightwing) 21% 19% 19% 17%
PVV (Nationalists) 8% 9% 13% 7%
Christian parties 14% 12% 15% 9%
D66 (Social-Liberals) 11% 12% 8% 7%
Greenparties 8% 14% 11% 8%
SP (Socialists) 8% 14% 12% 13%
PVDA (Labor) 11% 5% 4% 12%

Experiment| 1 2 3 4

I was confident of my choices (1 = strongly disagree, 5 = strongly agree) 39139 38] 39

I thought that the questionnaire was realistic (1 = strongly disagree, 5 = strongly agree) | 3.5 | 34| 33 | 32

This experiment provides the government with relevant information for making choices
between routes of road projects (1 = strongly disagree, 5 = strongly agree)

%)
N
)
o)}
7%}
.
)
B8]
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5. Reaults

5.1. Descriptive results

Figure 4 presents, for each experiment, the percentaggpoimgents that mentioned a specific
criterion as the most (least) important criteriontfeeir choices. For instance, the fourth row
(labelled ‘Total sample’) shows that 14% of the respondents participating in experitent
mentioned ‘travel time’ as the most important criterion in their choices, while 40% indicated
‘number of households affected by noise’ and 30% choséremaining useable land for
recreation’. For each experiment, we highlighted the criterion thas weentioned most
frequently in dark color. Figure 4 also shows the exterwhich respondents with different
income levels, education and voting behavior in the previertion answer the question
which criterion was most/least important in their cbsidifferently. Right-wing parties are
indicated with (R), centrist parties with (C) and eitig parties with (L).

Most important criterion Least important criterion

Time Noise Reer Hedge Costs Time Noise Recr Hedge Costs
Experiment 1234 1234 1234 1234 11234 1234 1234 1234 1234 11234
Total sample 141510/23 4030 2423 30 262323 16301010 x x 1412| |60 544131 15 71415 10 © 3 8§ 1530 1316 x = 283l
Voted previous election
VVD (R, Liberal-rightwing) 14 28 2153 41312015 313125 6§ 14101412 = = 1115/ [53373617 11 72020 811 45 17# 7% = = 202
PVV (E. Nationalists) 202116 7 (43361514 2920221 714112 x x (3720 (5040535 20 016 7 1420 07 742a20 x x 1
D66 (C, Social-Liberals) 11263323 333211531 1816 8 8 2821738 x x 17 0] [7322515 11 5 815 616 0 0 64717 8 x = 426
Christian parties (C) 011 528 |61 3227 3 1243 14 01627 0 x x 511 |65532333 ©° 5 011 011 517 BN ox ox 4528
Greenparties (L) 75 613 2004131 7 43141320 243140 x oz 1920 [#Ew 14w03BE 7 07 11900 x % 2540
SP (L. Socialists) 01011 8 36312238 35103024 20191728 x x 11 4 |71 715044 0101112 14 0 012 141911 8 = = 2824
PVDA (L. Labor) 16 0 013 26/38 5038 423850335 162 0 8 = x 0 8 (636303 1625 0 8 1§ 0 0 0 513172 = xm 3333
Household gross income
12900 =1= 27000 2 0 415 30522423 27192425 2430/2425 x x 1613 |6 W 15 7 4 8 9 7 4% 1515 8310 = m 2834
27000 = I=40000 5141024 403818 16 32311628 11172312 x x 2820 73715240 5 4220 11 7012 S1B10 8 x x 13N
40 000 =1= 67000 15 18 20 22 |41 3533 33 3527 22/33 0222018 x x 11 13 61 403335 15 81518 7 8 0 3 17351518 = = 3715
I=67 000 22 24/2631 33382823 22262620 22121522 x x 6 3| |4 H[H 0 0 3 915 11069 0N x x 337
Education completed
Lower education 4101720 (44551321 2724[3320 4 w171 x x 010 [MEETS 16 01310 01137 1 x x 132
Higher education 12172220 (38 34 2120 3625 1420 15252417 x x 190 14| (58524033 0112115 1310 310 18271713 = = 19 30
University education 2717 17/28 (4036 33(17 2327271 10 W73 x x 7 8| (46493825 23 6 718 13 6 2 5 W3IBLI6 x x 4236

Figure 4 Most important and least important criterion in respondents’ choices

The result of Figure 4 that stands out is that respondertisipating in the four experiments
seem to answer the questions about the most (least) anpariterion in their choices quite
similarly. In all four experimentshe largest share of respondents regard ‘noise’ to be the most
important criterion in their choices, witftravel time’ being the least important. The low
importance of travel time is interesting, given that ‘travel time savings’ has been found to be
the most decisive benefit in conventio@BAs for road projects (e.g. Mackie et al., 2001
Eliasson and Lundberg, 201Another interesting observation is that this resedinss to be
qguite robust for different subsamples of respondents. kstance, for all segments of
respondents participating in experiment 1, it holds trae tiine largest share of respondents
regarded ‘travel time’ to be the least important criterion in their recommendations. Moreover,

in none of the experiments do we findswbsample for which ‘noise’ or ‘recreation’ was
mentioned most frequently as the least important cHaater. The fact that travel time savings
dominates conventional CBAs while being indicated aslélast important criterion in our
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social choice experiments is a first indication thatial choice and conventional analyses of
costs and benefits can produce very different results.

5.2. Multinomial logit analysis

Next, we analyze our data using discrete choice models.fisplygi we estimate multinomial
logit (MNL) random utility maximization (RUM) models. Thigpe of choice model allows
for the straightforward interpretation of resultsamis of marginal rates of substitution (Train,
2009)! All models are estimated in a linear-additive specificatisee equation (1) (with cost
attribute) and equation (2) (without cost attributeyhere Ui denotes the utility of individual
n given alternative. iWe represent utilityasa (linear) function of the number of households
affected by noise (NO), the remaining recreation &r&z2) (the number of hedgehogs living in
the nature are@iH), the travel time between two municipalities (TT) angl mhonetary costs
of building a road (C). Since the alternatives are umdgbeno alternative-specific constants
(ASCs) are estimateéinally, the error terms are assumed to be independemdlydentically
distributed and follow an extreme value type 1 distribution

Uin = ﬂtime-l_rin + ﬂhedgehoé_lH in+ 18 noisle\lo iﬁ|_ ﬂ reBC iﬁ— ﬁcos C iF‘_ & in Wlth cost E 1
whereg,, ~i.i.d EVtypel a
Uin = IBtime-l_rin + ﬁhedgehobH in+ ﬁ noiJ(}IO iﬁF 18 reBC iﬂ_ < in WIthOUt cos E 2
whereg,, ~i.i.d EVtypel a

Table 4 presents the estimation results. Besides thenpter estimates, the marginal rates of
substitution between travel time and environmental attribatesalso reporteti Given our
linear-additive RUM-MNL specification, the marginal eatof substitution (MRS) are given
by the ratios of the parameters (Train, 2009). To illustfaie/Pnoiseis 25.33 in experiment 1;
this means that respondents derive an equal level ¢y @itdim 1 minute of travel time savings
for 10,000 travelers per day and preventing 25.33 households frogn dféected by 63 dB
noise. The final column depicts which marginal ratesudiistitution are significantly different
from one another at conméonal levels of significance (a = 0.05) using a two-sample t-test.

Table 4 Results MNL Experiments 1-4

! Latent class and mixed logit models were also testedieMer, since the results from these did not alter the finalings of
this study, for the purposes of this paper the parsimothed#INL models is preferred.
2 Standard errors are computed using the Delta metho®é&eet al., 2012).
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Experiment 1 Experiment 1 Experiment 3 Experiment 4 Sig. different

Context Willingness to allocate Willingness to allocate Willingness to pay Willingness to pay

# Observations 1699 1872 1788 2376

NullLL: -1866.4 -1297 -1239835 -26103

Final L1 -1538.8 1138 -1188.25 -19312

Estimated parameters 4 4 5 b

P 018 012 0.04 026

Estimates Est SE T Est SE T Est SE T Est 5E T
B_time -0.0499 00090 361 00310 00069 436 00427 00073 538 -0.0407 00061 -6.67
B_hedgehog 0.0003 0.0001 193 0.0007 00002 387 00012 00002 652 0.0004 00001  3.09
B_noise -0.0020 0.0001 -1361  -0.0018 00002 -11.99 00012 00001 946 -00009 ©0001 -7.29
B_recreation 00015 0.0002 986 0.0015 0.0002 718 0.0004 00002 238 00009 00001 638
B_cost NA N/A  NA NiA NA  NA 00341 00064 532 -0.0373 00055 -6.77

Marginal rate of substitution

B_time/B_hedgehog 17633 91660 192 4112 10830 330 3471 6190 561 10571 37200 284 3&d4
B time/B_noise 2533 4280 592 1663 3771 441 3681 6340 563 4302 T3 55T 1&4. 243,284
B time/B recreation 3305 3783 3M 2076 5042 412 10415 4606 226 4615 0443 480 284
B_time/B_cost NA  NA  NA NA  NA  NA L25 0282 445 109 0255 428
B_hedgehogB_cost NA  NA  NA WA NA NA 0.036 0008 400  0.010 0004 263

B noiseB_cost NA  NA  NA NA  NA  NA 0.034 0006 541 9025 0005 4380
B_recreation’B_cost NA NA NA NA NA NA D012 0005 245 0024 0.005 441 3&4

B_time = marginal utility of one additional minute tratiete savings for 10,000 travelers per day
B_hedgehog = marginal utility of one additional hedgehog im#tere area in 2026

B_noise = marginal utility of one additional household afféttg 63 dB noise

B_recreation = marginal utility of one additional hectavailable for recreation for 10,000 citizens
B_cost = marginal utility of a one-time, one euro taxéase for every Dutch household

A number of inferences can be made based on Table dyRwe can see that the signs for all
of the parameter estimates conform with a priori exggots. Secondly, the estimates are
significantly different from zero fgedgenogin €xperiment 1 being the only exception). This
implies that all attributes are considered relevant whaking trade-offs. Thirdly, our results
show that the MRSs between the environmental attributes@std are highly significantly
different from zero. For instance, BrecreationBcost IS 0.012 euros in experiment 3, which implies
an average WTP of 0.012 euros (in the form of a onetxécrease for Dutch households)
for one additional hectare available for recreation 06,000 citizens (in this way, 100
additional hectares would then be valued at 1.2 euros peelmds Multiplying this by the
number of households in the Netherlands in 2016 (7,720,787 hddse®S, 2016), the
aggregated WTP becomes approximately 92,000 euros per heear®.2i.million euros for
100 hectares). Fourthly, the aggregate monetized traved savings obtained from
experiments 3 and 4 are close to the aggregate monetizetltinaw savings which can be
derived from the most recent Dutch Value of Time Studyi@nhoven et al., 2014)Finally,

the rightmost column of Table 4 depicts that, in seMeises, the marginal rates of substitution
between travel time and environmental attributes diffeigdificantly among the WTAPB
experiments (1 and 2) and the WTP experiments (3 and dijattional levels of significance

3 The aggregate monetized travel time savings obtaineddxperiments 3 is 1.25 euro * 7,720,787 households = 9,650,983
euro. The aggregate monetized travel time savings whitlbe derived using the most recent Dutch Value of Tiouy $6
10,000 travellers * 240 working days * (9.00 euro Value ofdim minute / 60) = 360,000 euros per year. Time horizon of
100 years and 4.5% discount rate result in aggregate benm&fi2@l,947 euro.
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(a=0.05). For instance, participants in experiment 1 (2) derive an equal amount of utilitynfro
a policy that prevents noise pollution for 25.33 (16.63) haaldsetand a policy which results
in one minute of travel time savings for 10,000 travelersdag. Conversely, individuals
participating in experiment 4 would require the avoidantenaise pollution for 43.02
households to make them indiffetegainst a potential minute of travel time savings for 10,000
travelers per day. This implies that those asked to chmgeen alternative allocations of the
public budget assign more value to mitigating noise pollutrine cost of increased travel
time) than they would be if asked about their willingness tofpay their private budget
However, it is noteworthy that in most cases, trads-wfdde between environmental effects
and travel time do not differ significantly across experimeRor instance, Table 4 shows that
individuals do not tradeff ‘travel time’ and ‘hedgehogs’ differently in a WTP and a WTAPB
context.

5.3. Differencesn valuation using social choice approach and conventional approach
There is a stark deviation between the values asgigrthe four attributes in our social choice
experiments and those inferred from approaches that aentyrapplied in the Netherlands
to monetize environmental externalities and travel ime CBA (Rijkswaterstaat, 2018). For
instance, based on the marginal rates of substitution ixeeddrom the four experiments, we
can infer that individuals prefer a project preventing 3@@skholds from experiencing 63 dB
of noise pollution over one which saves between 7 minggse(iment 4) and 18 minutes
(experiment 2) of travel time for 10,000 trips per day, sk deing equdl.This drastically
contrasts with the current Dutch practice in which agmtogaving 30 seconds of travel time
for 10,000 trips per day performs better in a CBA than gegrgreventing 300 households
from experiencing 63 dB of noise pollutiérHence, we can conclude that a social choice
approach to the analysis of a project resulting in tréawe¢ savings and noise pollution
produces substantially different outcomes tham analysis of the same project using
conventional valuation approaches. This conclusion héddsall the four social choice
experiments. Apart from the fact that the valuatiomage pollution and travel time savings
in a social choice valuation approach substantially rdiffieom the values enumerated in Dutch
CBA Guidelines, our results suggest that participants irakoleoice experiments also assign
a substantial value to impacts that are not (or only quaélgjiconsidered in (Dutch) CBAs:
in our case, these concerned recreational land and leglgepulations. A substantial share
of respondents even considered remaining useable recegatiea to be the most important
criterion in their choices between alternative roadeats (see Figure 4). Moreover, because
the marginal rates of substitution between environmentaibwtts and costs differ
significantly from zero in experiments 3 and 4, we carctale that the social choice approach
enables analysts to attach monetary values to a broaderofagffgcts which also impacts the
results of a CBA in case these monetary valuesdwptad by CBA Guidelines and studies.

5.4 Explanations for differences between private WTP-based and social @pproach

4 Experiments 2 and 4 represent the highest and lowesinalargtes of substitution, respectivebgtween ‘travel time’ and
‘noise pollution” across the four experiments.

5 Official Dutch guidelines prescribe 43 euros per dB per housétoltbise pollution higher than 55 dB (Rijkswaterstaat,
2018). Preventing noise pollution of 63 dB for 300 households resalyearly benefit of 103,200 euro. Dutch Guideline
prescribe a Value of Travel Time Savings of 9 euro par.I8D seconds of travel time savings for 10,000 traveleut{sés

a yearly benefit of 180,000 euro (10,000 * 240 working days * 8ub6 Value of Time * 30 seconds/ 60).
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The results discussed in section 5.3 confirm that amajythie impacts of a transport project
from a social choice perspective can produce differatmenendations than when the same
impacts are analyzed based on valuations enumerated ih DBi#& Guidelines. To identify
possible explanations for this deviation, we asked resptstteprovide a motivation for the
criteria they mentioned as most (least) importanttheir choices. In the main text we only
discuss the most illustrative categories of motivatigas comprehensive overview of
motivationsis listed in the Appendix

A key characteristic of the experiments conducted instuaty is the adoption of non-
paternalism in the sense that individuals are not urgedkéoa certain perspective or standpoint
when choosing between the social states. That is, résptmare free to take a purely self-
interested perspective, to identify themselves with easmber of society, the members worst
off in society, all individuals affected by the projecesen with animals affected by the project
when making their choice. The qualitative motivationsvsititbat respondents indeed take
different perspectives when making choices in a sociatelsetting. Some individuals clearly
revealed a selinterested perspective (“I prefer to reduce my own travel time as much as
possible”; “I personally enjoy recreation”), whereas other individuals clearly adopted a
normative perspective when providing their recommendation to the government (“humans have
a (high) responsibility to protect nature because natumaotgrotecitself™).

In the remainder of this section, we highlight justifioat that can only be extracted
from social choice settings. In section 5.4.1, we irtdic@nsiderations which can only be
identified in choice settings in which individuals evaludite negative and positive impacts of
transport projects in relation to each other in the comtiea government decision. Conversely,
section 5.4.2 provides an example of a considerationcrabnly be obtained from choice
settings in which individuals evaluate the impacts ofidpart projects in the context of a
government decision.

5.4.1 Considerations people can only consider when evaluating impacts in relation to each
other

Below, we discuss categories involving considerationsddsatonly be extracted from social
choice settings in which respondents value positive andinegdtributes of transport projects

in relation to each other and not from choice settings inlwt@spondents evaluate impacts in
isolation.

It is morally problematic to trade (small) benefits agaisstvére) negative impacts.

Firstly, we identified several categories which suggesteddl) aversion to trading off two or
more effects of the proposed transport project. Faame, several respondents stated that it
is morally intolerable to accept severe negative impactsdoreational land, noise levels or
animal lives) in order tgrovide ‘luxuries’ such as a small reduction in travel time. These
considerations cannot be illuminated in a conventionalngetin which these effects are
evaluated in isolation (e.g., if a minor time savingsny traded against an increase in the cost
of fuel or travel fare). Below, we present four illustratstatements:

“I think it is important to respect nature, particularly when the benefits for humans are only
very minor.”’
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“In my view, respect for animal lives is more important than facilitating the hurried lives of
human beings. | do not think it is right that humans always take and take andsaaiimag/s

have to adapt.”

“I think it is important that animals do not have to suffer to solve the luxury problems of human
beings.”

)

“Nature does not have to capitulate for unimportant human ‘problems’.’

Several statements from these categories argued thfitBarrecreational land or increasing
noise pollution in order to reduce travel time is unaccepthbtause the absence of noise
pollution or the existence of sufficient recreatiosada is a primary good or a basic component
of human well-being. On the other hand, these responddmstilseem to perceive a reduction
of a few minutes of travel time as a basic neBetlow are two representative statements:

“Noise experienced in your residence directly affects your quality of life, which is a basic thing
of great importance. Noise pollution can negatively affect financial and mental health.”

“Recreation is very important for the well-being of people. It is by far more important than a
few minutes of travel time.”

Some respondents explicitly highlighted that, in their viewgcrificing the negative
environmental impacts was only acceptable when the new reatiect in substantial travel

time savings.

“It makes no sense to build a new road which only results in very small time savings and, at
the same time, causes that many negative impacts. However, when tteadewsults in 20
minutes of time savings it’s a different story because this Will result in substantial benefits for

freight and business traffic.”

“It makes no sense to sacrifice nature to foster our own pleasure. When the new road results
in 30— 45 minutes of travel time savings I would be able to understand the decision.”

Considerations that can only be identified when at ibasé attributes are evaluated in relation

to each other

A few respondents wrote that they tried to avoid negative imgactanimals because it was
possible to trade ‘human benefits’ against ‘human losses’. Importantly, such considerations can
only be identified when individuals evaluate three attrb(ib@man benefits, human losses and
losses for animals) in relation to each other. Below weegnt three examples:

“Roads are constructed to increase the well-being of humans. Hence, | think that humans
should also face the negative consequences and not the hedgehogs who did not ask for this

road.”

6 Primary social goods are a cornerstone in Rawls’ theory of justice (Rawls, 1971). Rawls asserts that justice is reached if the
people who are worst off have the highest level of primmacyal goods.
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“The default should be that humans’ wishesto travel faster should not be fulfilled at the cost
of other living creatures. Hence, I think we should accept the noise pollution.”

“Because humans want to build the road, it makes sense that they also have to itsceegative
impacts such as additional costs and noise pollution. Hedgehogs should not suffer thegause

do not experience any benefits from the newroad. And what are the benefits foisAurhay

reach their destination only a few minutes faster...Humans think that they own the whole

planet, but that is lunacy. The earth belongs to us all, and this also includes plants and
animals.”

Another observation that can be made concerning tlee tdlatements listed above is that
respondents seem to treat ‘benefits and costs for humans’ and ‘benefits and costs for animals’

as two separate (mental) accounts (e.g. Thaler, 1999)rdingdo the respondents the losses
for humans hurt less than the losses for animals bethedosses for humans can be combined
with a gain (travel time savings).

People are willing to accept longer travel times to preventtivegenpacts for other peopter
nature

Apart from those who argued that it is morally problematialkmwv severly negative impacts
for the purpose of reducing travel time by just a few minwasous participants also claimed
that they themselves were willing to accept longer travel timesler to limit such drawbacks
These considerations can only be inferred when respondduagsattributes in relation to each
other and not in isolation. Several examples are odtlsdow:

“For me it is no problem to make a detour of 10 minutes if that results in the absence of noise
pollution for other people.”

’

“I would love to drive a bit longer in exchange for the preservation of nature.’

“I would sacrifice these few minutes with pleasure if this preserves nature and avoids noise
pollution.”

5.4.2 Considerations that can be considered in stated preference studies in aptg)ic ¢
In this section, we provide one example of a consider#tiat can only be obtained from choice
settings in which individuals evaluate the impacts of guwent projects in the context of a
government decision. This stands in contrast to choic$enm private contexts, such as
choosing a travel route or purchasing a home. Unlike thadayasions discussed in 5.4.1, the
considerations addressed below could be retrieved in pubdicecisettings in which the
impacts of a government project are evaluated in isolation

The illustrative example concerns respondents who argué ikanot necessarily the
government’s duty to reduce travel times. These respondents believe that car drivers have a
relatively high own responsibility to reduce their tratimle. For instance, drivers can try to
avoid peak hours and they can start their trip earliergarerthat they arrive on time, or they
can take travel times into account when choosing whereetat work. These considerations
could be incorporatedtio stated choice experiments in which respondents are abketthai
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willingness to pay for a government project reducing traweles. However, these

considerations will not be illuminated in (hypothetical) eoehoice experiments in which
people are asked to make hypothetical route choices (eugvdtioven et al., 2014). In such
experiments, respondents abstract from a public contexdrapcvaluate (small) impacts for
themselves. Below, we present some illustrative statexment

“People can decide to live closer to their work if they think that the travel time is too long.”

“Preservation of nature/recreation was the most important criterion in my choices. When
people don'’t like their travel time, they have to relocate closer to their work.”

“It is easy to plan travel time in your daily schedule. You can just decide to start your trip a bit
earlier. The other impacts are more difficult to cope with.”

6. Conclusions and discussion

Conventional valuation approaches adopted in CBA have begcized for not valuing
positive and negative impacts of transport projectslatiom to each other and for not valuing
such impacts in a public context, but in the contexiraate decisions. These critiques might
be circumvented through valuing transport projects in &kolsoice context in which overall
burdens and benefits of proposed transport projects as@leogd together in the context of a
government decision. The key aim of this study was to gairrieaipnsight into the extent to
which social valuation of burdens and benefits of transpasfeqiis produces different
outcomes than a conventional valuation approach. To siowki designed four social choice
valuation experiments in which respondents were asked to chostsecen different
alternatives for a new road connecting two municipalifidee alternatives among which the
respondents could choose differed in terms of travel,tinmase pollution, reduction in
recreational lands and the number of hedgehogs living in theerarea. We find that there is
astrong deviation between the values that respondengmdedine four attributes in the social
choice valuation experiments administered in this staily the values that are currently
applied in the Netherlands to monetize the same attriladities are inferred from conventional
valuation studies (Rijkswaterstaat, 2018).

There are four main conclusions from our study. Firstall four experiments, the
largest share of respondents mentionaeise’ to be the most important criterion in their
recommendations and ‘travel time’ to be the least important. The low importance of travel time
stands in contrast tohe fact that ‘travel time savings’ is the most decisive benefit in
conventional CBAs for road projects (e.g., Eliassahlaimdberg, 2012; Mackie et al., 2001).
Second, the decision to evaluate the impacts of a trenppmect using a conventional
valuation approach or a social choice approach can stibditaimpact the outcome of an
appraisal. Travel time savings are of relatively greatgrortance ina conventionalCBA,
while the same is true of the three environmental effe@ssocial choice setting. Third, in our
social choice experiments, respondents assignstatistically significant monetary value to
impacts that are generally not (or only qualitatively) comeden conventional CBAs of
transport projects: recreational area and hedgehogs. Heaascial choice approach adopted
in our study enables analysts to incorporate the impactsrahsport project on factors such
as these in a monetary way. Fourth, social choice tiafuanables analysts to include (moral)
considerations regarding the way government shouldetedidthe costs and benefits of
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government projects that cannot be inclugedonventional valuation studies. An implication
of this result is that analysts who stick to a conweerati valuation approach have to be clear in
their CBA report that such considerations are excluded fhemnappraisal.

We think that the reader should be cautioudrawing more far-reaching conclusions
than the four listed above because our study has vanoetions. A general limitation of our
study is that the results are based on stated chqiegisents. There is an abundant literature
on non-negligible potential problems with stated prefeeestudies that may cause a deviation
between respondents’ stated values and their true values for a non-market good (e.g., Hausman,
2012). One of the most well-known issues with stated preferegsearch is its insufficient
responsiveness to scope (e.g., Diamond and Hausman 1994; Blaaley389; Veisten et al.
2004; Heberlein et al. 2005), implyingat respondents’ choices may not be sufficiently
sensitive to changes in quantity (e.g., Carson and Mitd®88IB; Heberlein et al. 2005). For
instance, the choices of respondents may not be affatted the number of travelers on the
provincial road or the number of hedgehogs in the natusesaieemultiplied with 10 (e.g. travel
time for 100,000 trips per day instead of 10,000 trips per dag)bdlieve that an implication
of this limitation is that our study only provides reasonaldkies for a realistic road in
proximity to a nature area in the Netherlands, but thatunclear to which extent the results
of our study are generalizable to other contexts. In ditisuin with experts we aimed to select
attribute levels that were realistic for a road projecproximity to a nature area in the
Netherlands. We think that our results are applicable in sioolatexts but recommend caution
when applying them to scenarios with substantially small&rger impacts.

Another well-known limitation of stated preference reskais that results can be
susceptible toframing effects’. For instance, Ajzen et al. (1996) indicate that invoking moral
responsibility increases individuals’ willingness to pay. In our study, we tested for some
framing effects by conducting four different experiments. tMa¢ably, we conducted social
choice experiments in both a willingnesspay context (WTP) and a willingness-allocate
public budget context (WTAPB). We can conclude that, to sextent, individuals mazl
different trade-offs between environmental effects aneetrigme depending on which of the
two they were responding to; participants in the WTAPBtext assigned a comparatively
higher value to preventing noise pollution (at the costazkel time) than did those in the WTP
settings. That being said, the general conclusions degursshe beginning of this section hold
for experiments conducted in both contexsd the differences in the results found in each
setting are less substantial than those between hawvidindls trade off travel time and safety
inaWTP and a WTAPB context. Although the results of the focial choice experiments do
not vary substantially, we do not claim that our study is imenio any other framing effects.
For instance, it is possible that respondents are infldelbgehe introduction of the survey
which states that a new road connecting two municipalgtigsbe built in proximity to a nature
area. Perhaps mentioning the words ‘nature area’ provides a signal to respondents that
environmental impacts are important.

In sum, the most important implication of the (potdhtienitations of our study is that
the conclusions contain some amount of uncertainty aarel should be very cautious in
inferring exact values from it (e.g., one additional hectvailable for recreation for 10,000
citizens is worth 92,000 euro$jurther research is needed to determine the sensitiviiyiro
results to scope effects, framing effects and other sswtuncertaintyOne framing effect
that might be interesting to investigate concerns thenéxb which the results of our study
change when we emphasize in the experiments that theenwipeople who experience travel
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time savings as a result of the new road is 10 till 100 timggser than the number of people
who experience noise pollution. We recommend that futuidiest test the generalizability of
our results to other contexts, such as countries outedd¥dtherlands and other environmental
impacts such as air pollution (e.g. Apparicio et al., 2018qakeka et al., 2017; Orun et al.,
2018; Perez-Prada and Monzon, 204id CQ emissions (Broin and Guivarch, 2017; Lucas
et al., 2014; Nocera and Cavallaro, 20¥ially, it would be interesting to investigate the
merits of valuing social and equity impacts of transpajegts and policies (e.g. Lucas et al.,
2014; Vanclay, 2014¥uch as ‘social inclusion’ (Lowe et al.,, 2018 using social choice
valuation experiments.

In this paper we remain agnostic with respect to the questiaiinether government
projects should be evaluated using a conventionabaadgocial choice-based approach. The
purpose of this study is to add empirical knowledge aboutdivaladifference between these
two approaches, a contribution which may help guide and shape academic debat&hat
being said, we still believe that we can help provide a sgagoint for the discussion by
considering arguments both for and against the sociatehaluation approach. The first
advantage of the social choice approach is that ihgifnens the position of environmental
effects in the appraisal of transport projects. Anotdeaatage is that (moral) considerations
regarding the way in which government should weigh the @stsbenefits of government
projects can be included in the appraisal. For instanleege group of respondents thought it
was morally unacceptabldelfe to allow severely negative envirc@amempacts in order to
provide ‘luxuries’ such as a small reduction in travel time. This and other (moral)
considerations cannot be illuminated in conventional valoatettings in which positive and
negative impacts are evaluated in isolation.

However, a crucial issue of the social choice approacterns the interpretation of the
outcomes. These appraisals cannot be interpreted as &acatgpp of the Kaldor-Hicks
efficiency criteria as individuals are asked to evalsatgal states instead of impacts on their
individual welfare. Another way to interpret the choicethmsocial choice settings is that they
represent individual social welfare judgments which candoeraulated into an aggregate
social welfare function (Arrow, 1951). However, from quahtatmotivations we discussed in
section 5.4. we can infer that it is difficult to defendt thk individuals participating in the
experiments aimed to maximize social welfare as some thdils clearly adopted a self-
interested perspective (e.g. “I prefer to reduce my own travel time as much as possible”).
Furthermore, apart from assuming that preferences ialsdwice settings represent individual
social welfare judgments, we need to assume thatyuslitiat least) partially comparable
between individuals to allow for a non-dictatorial soeralfare function (e.g. Sen, 2017). The
assumptions discussed above are obviously controvefdial question is whether this is
problematic as the assumptions underlying classical CBA an&roversial as well. For
instance, authors such as Blamey et al. (1995) and Nyborg (20@0)hat the postulation in
classical CBA that individuals’ willingness to pay for environmental impacts solely represents
their personal interests is controversial as someidwhls tend to report their social (or
political) preferences in stated preference stutsreover, scholars such as Nyborg (2014)
and Sen (2017) criticize the potential compensation postnlafithe Kaldor-Hicks efficiency
criteria. When one is not willing to interpret individuals’ choices in the social choice

" This can be circumvented through inferring values fromaledepreference methods such as hedonic pricing and the travel
cost method. However, as discussed in sections 1 anck@ pteference is still the default approach in contemp@BAs
to elicit the value of environmental impacts and noiseufioh.
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experiments as individual social welfare functions ipassible to interpret the results as
outcomes of ‘surrogate referendums’ with the purpose of assessing the relative appeal of
competing proposals for public policy among citizens (e.gnBiaet al., 1995; Hensher et al.,
2015). Adopting this non-economic interpretation, the resoftsocial choice experiments
provide information on citizens’ preferences regarding competing transport projects as well as
their responsiveness to changes in attributes of sugdcpdHensher et al., 2015). Hensher et
al. (2015) argue that this information on citizens’ preferences can complement the results of a
CBA by a comparison of support for different planning optiors\vay that is not incorporated
in the formal economic assessment but is strategicapprtant in securing community buy-
in and assistance in prioritizing projects.
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Appendix |

The final column presents the number of respondents omémgi each category.

Most important criterion in respondents’ choices

Travel time savings
1 I'prefer to reduce my own travel time as much as possible
2 Travel time savings resnlt in (large) economic benefits
3 Reduction of travel time results in reduction of kilometras travelled and lower emissions
4 Building a new road only makes sense when this results in substantial travel time savings
5 The negative impacts are only acceptable when travel time savings are substantial
Noise pollution
6 In the status quo, there 1s already encugh noise pollution
7 Personally I have negative experiences with noise pollution
8 Number of households facing noise pollution should be mmimized because if's 15 a very severe impact
@ Noise pollution can result in health 1ssues
10 Noise pollution is a daily recurmng mmpact which also affects people continously during the day
11 Noize pollution impacts people’s living environment
12 Preventing noise pollution is more important than the other cntena
13 It's hard to espace from noise pollution
14 Some people will not expenience the noise pollution on a volontary basis
15 Noise pollution causes low public suppert which results m adjacent (judicial) costs
Recreation
16 It is unacceptable to give up recreational area for small travel time savings
17 I personally enjoy recreation
18 Recreation and relaxation are important dovers for quality of hfe
19 Recreation was a more important criterion in my choices than the other critenia
20 Recreational opportimrties should be mamtamed
21 More difficult to restore decrease in recreafional area than noise pollubon/decrease mn hedpehogs
22 In the status quo, the availability of recreational areas is poor i the Netheriands
23 In the status quo, the quality and size of the Dutch road network is adequate
24 Recreational area should be maintained as people might have considered this when buymg their house
Hedgehogs
25 Itis unacceptable that nature/animals have to suffer to solve the hxury problems of bumans
26 The preservation of namre/animals was more important than the other critena
27 More difficult to restore decrease in hedgehogs than noise pollutionrecreational area
28 Humans have a (high) responsibility to protect nature because nature cannot protect itself
29 In the status quo, the quality/size of nature reserves is poor in the Netherlands
30 We should preserve nature
Costs
31 I am not able to contnbute because [ have a low mcome
32 [ already pay encugh taxes
33 This road project should be financed from a reduction on spending on other govemment projects
34 Govemment should not ask people who have ne mterest in the project for an addiional contnbution

£ resp.

26
13
13
24

-
th th

-1
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Least important eriterion in respondents’ choices

Travel tme savings
35 Forme it is no problem if my travel time is a bit longer
36 Difference in travel time was very small and therefore relatively unimportant in my choice
37 Travel time was less important criterion in my choices than other critersa
38 Nature, recreation and/or quiet living environment should not be sacrificed for luxury problems of humans
39 I am willing to accept longer travel times to prevent negative impacts for other people/nature
40 The quality of the road netwotk 15 already very high

41 Size of the travel time savings is relatively unimportant, because travellers always benefit from the new road

42 Car drivers have a (relatively high) own responsibility to reduce their own travel time

43 People are accustomed to current travel time

44 People should not rush and have to take things at a gentle pace

43 T am not a car driver and will not benefit from the road

46 1 think that we should not encourage car use
Noise pollution

47 The noise pollution is quite low and therefore not problematic

48 Noize pollution was less important criterion in my choices than the other criteria

49 There 15 already gquite a lot of noise pollution. Hence some extra poliution does not matter that much

50 It's relatively easy to restore noise pollution through noise screens

51 One gets accustomed to noise polintion

52 Noise pollution 15 part of living adjacent to a road

53 Losses for animals should be avoided becanse it is pessible te trade human benefits against human losses

54 It's likely that the people who experience noise pollution also experience benefits (time savings)
Recreation

55 When people want to recreate they can travel to another (more remote) recreational area

56 Sufficient recreational area available when the road 15 build

57 It's relatively easy to restore recreational area

58 Recreational area was less important criferion in my choices than the other criteria
Hedgehogs

59 Hedgehogs can find another place to stay

60 Humans can create a new living environment for the hedgehogs

61 Human interests are more important than animal lives

62 There are enough hedgehogs. It is not a protected species

63 The mumber of hedgehogs was less important criterion in my choices than the other criteria
Costs

64 The amcunt of money was not that high

65 I can easily bear this amount of money

66 It's nice that one can influence povermment decisions throngh such an additional payment

67 It's not much of a problem becanse this 1= a one-time contribution

68 Cost was a less important critenion in oy choices than the other criteria
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