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A B S T R A C T

This study analyzes how the willingness to pay (WTP) for a stated reduction in the risk of traffic accidents de
pends on the type of measure that delivers the reduction and on whether it is framed as a public or a private 
good. Building on previous studies, we designed and conducted a contingent valuation survey targeting a 
representative sample of the Swedish adult population. Our results suggest that WTP for risk reduction varies 
across measures, even when they are all of private good or all of a public good nature. Furthermore, for con
ventional safety measures, WTP for a stated risk reduction is higher in private-good settings. Still, for a measure 
based on a mobile app, the result is the opposite (in the full sample). These findings caution against uncritical use 
of a uniform unit value of risk reduction and suggest that some public hesitancy towards the use of digital instead 
of conventional safety-enhancing technologies remains.

1. Introduction

This study analyzes how the willingness to pay (WTP) for risk 
reduction for traffic accidents among vulnerable road users varies across 
different safety measures and their framing as public or private goods.1

In cost-benefit analysis (CBA) of public interventions in health, trans
portation, environment, and labor protection, non-market values such as 
the Value of a Statistical Life (VSL) are frequently used to assess benefits. 
Policy guidelines often provide “off-the-shelf” values for standardized 
implementation. Therefore, practical applications typically rely on 
value transfer, i.e., the use of existing value estimates to new contexts 
that differ from the original value elicitation setting, for instance in the 
evaluation of a new technology (Atkinson et al., 2018). As acknowl
edged by researchers (e.g., Boutwell & Westra, 2013) and in some 

guidelines (e.g., US Office of Management and Budget, 2023, p. 38), 
consistent use of value transfer requires contextual similarity between 
the original valuation study and the new policy context. However, this 
requirement is rarely met in practice. For example, many studies esti
mating the VSL have focused on the WTP for private goods, such as 
airbags, even though these estimates may be used in CBA of public in
vestments in road infrastructure or fire safety.

Several studies have found that the value of safety varies across 
policy contexts and, correspondingly, across measures. For example, 
Johansson-Stenman and Martinsson (2008) found that respondents are 
willing to pay more for enhanced safety for pedestrians than for car 
drivers, and Carlsson et al. (2010) found a higher willingness to pay for 
reducing fire and drowning accidents compared to traffic accidents. In 
the health economics literature, a common finding is that respondents 

* Corresponding author.
E-mail address: lars.hultkrantz@oru.se (L. Hultkrantz). 

1 Two central concepts in welfare economics are “compensating variation” (CV) and “equivalent variation” (EV). The WTP for an improvement equals CV, while EV 
is measured by the willingness to accept (WTA). A large empirical literature shows that WTA estimates often considerably exceed WTP estimates (Tunçel & Hammitt, 
2024). Several explanations for this disparity have been suggested. Cost-benefit evaluations of traffic-safety measures are usually based on WTP estimates.

Contents lists available at ScienceDirect

Research in Transportation Economics

journal homepage: www.elsevier.com/locate/retrec

https://doi.org/10.1016/j.retrec.2026.101831
Received 22 January 2026; Received in revised form 29 July 2026; Accepted 8 August 2026  

Research in Transportation Economics 119 (2026) 101831 

Available online 12 August 2026 
0739-8859/© 2026 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ). 

https://orcid.org/0000-0001-5479-5310
https://orcid.org/0000-0001-5479-5310
https://orcid.org/0000-0003-4570-7504
https://orcid.org/0000-0003-4570-7504
https://orcid.org/0000-0001-9235-0232
https://orcid.org/0000-0001-9235-0232
https://orcid.org/0000-0003-1172-1076
https://orcid.org/0000-0003-1172-1076
https://orcid.org/0000-0001-8616-3318
https://orcid.org/0000-0001-8616-3318
https://orcid.org/0000-0001-9571-2315
https://orcid.org/0000-0001-9571-2315
mailto:lars.hultkrantz@oru.se
www.sciencedirect.com/science/journal/07398859
https://www.elsevier.com/locate/retrec
https://doi.org/10.1016/j.retrec.2026.101831
https://doi.org/10.1016/j.retrec.2026.101831
http://creativecommons.org/licenses/by/4.0/


are willing to pay more to reduce the risk of dying from cancer than from 
other causes of death (Jones-Lee et al., 1985; McDonald et al., 2016; 
Olofsson et al., 2016; Viscusi et al., 2014).

Some studies have focused on how the value of safety depends on 
whether risk reduction is framed as a private or public good, typically 
finding that the valuation of safety is higher with the former framing 
(Andersson & Lindberg, 2009; Hultkrantz et al., 2006; Svensson & 
Vredin Johansson, 2010). However, these studies rarely maintain con
sistency in the safety measures themselves when comparing public and 
private settings. This inconsistency may affect differences in valuation of 
public compared to private goods if respondents consider other 
perceived attributes of the measures beyond safety improvement, for 
instance, the extent to which the technology is well known and reliable.

The present study aims to advance previous research by exploring 
how WTP for risk reduction of traffic accidents varies both between 
public and private framings as well as across conventional and novel 
traffic safety measures within public and private settings. If respondents 
place value on how safety is improved, we expect to find differences in 
valuation not only between public and private goods but also across 
different types of goods within both public and private settings. To 
investigate this, we designed and conducted a contingent valuation 
survey targeting a representative sample of the Swedish adult popula
tion to assess WTP for a given risk reduction delivered via different 
safety measures for vulnerable road users.

In a previous study of preferences for safety improvement for 
vulnerable road users, such as pedestrians and cyclists, Andersson 
Järnberg et al. (2025) found no evidence that risk reduction was 
valued higher when provided as a private good compared to as a public 
good when the good itself was kept constant between the public and 
private setting. However, this study included only one safety measure, 
and that was a novel one that most respondents lacked experience with. 
This raises concern that the indifference towards public versus private 
framing may be caused by possible ignorance or reluctance towards a 
previously unused technology.

Our study was inspired by Andersson Järnberg et al. (2025) but uses 
a new dataset. In line with that study, we designed a scenario where the 
same safety measure is held constant while the private/public framing is 
varied. In addition, we added scenarios varying the safety measure, 
while provision is framed either as a private or a public good. This en
ables us to explore whether respondents’ valuations vary across different 
measures for enhanced safety for vulnerable road users based on con
ventional or new technologies. This approach enables a more accurate 
comparison of how economic preferences (i.e., WTP) vary with the na
ture of safety intervention.

Our study addresses two key research questions: First, does the WTP 
for a given risk reduction depend on the specific good or measure used to 
deliver the safety improvement? Second, does the difference in WTP 
between private and public framing depend on the specific measure? 
Thus, we extend the literature by disentangling two factors that are often 
confounded: the public/private framing of the measure and the specific 
measure used to deliver the risk reduction. By holding the stated risk 
reduction constant across measures within each scenario, the differences 
in WTP can be attributed to how the risk reduction is achieved rather 
than to its magnitude. At the same time, respondents are randomly 
assigned to one of two risk-reduction levels, allowing us to examine 
whether the WTP varies with the size of the risk reduction as well as with 
the measure used to deliver it. Compared with the study by Andersson 
Järnberg et al. (2025), which used one novel app-based measure, the 
present study introduces several conventional and novel measures 
within the same risk context, allowing us to test whether the 
public-private WTP difference is measure-specific rather than a general 
feature of safety valuation. Also, by including a scenario with the same 
safety measure as Andersson Järnberg et al. (2025), we investigate 
whether their results are corroborated using a new dataset.

Our findings show that WTP for risk reduction varies across different 
measures, even if they are all private or all public measures. Further
more, for conventional safety measures, specifically anti-slip treatments 
and better lights, we find evidence for a higher WTP for a stated risk 
reduction in a private setting. However, this finding does not hold for 
digital-technology-based measures. When the safety measure is based on 
a mobile app, i.e., the same good as used by Andersson Järnberg et al. 
(2025), the result is instead the opposite (public > private WTP) in the 
full sample, but insignificant in a restricted sample excluding protest 
zero-bids. These results indicate that respondents consider both the risk 
reduction and how it is to be achieved when answering the valuation 
questions. This cautions against non-reflected use of a uniform unit 
value of risk reduction even within the same policy context. Further
more, we find that the WTP is lower when the measure is based on novel 
technological interventions such as a mobile app or sensors. This sug
gests that there is still some public hesitancy towards the use of digital 
instead of conventional technologies in this field. Our results therefore 
add to previous knowledge by showing that not only the policy context 
matters in economic valuations but also the specific measure used to 
deliver safety improvement.

This paper is organized as follows: Section 2 reviews related litera
ture and positions our study; Section 3 presents the study design and 
survey methodology; Section 4 discusses the econometric framework; 
Section 5 presents some descriptive statistics; Section 6 presents the 
empirical findings, including main hypothesis tests and robustness tests; 
and Section 7 concludes and discusses policy implications.

2. Related literature and contribution

This study relates to three strands of literature. The first relevant 
strand is the literature on the valuation of mortality and injury risk re
ductions in benefit-cost analysis. Values of statistical life and injury are 
widely used in transport appraisal, but recent work emphasizes that such 
values are sensitive to study design, elicitation method and policy 
context (Banzhaf, 2022; Cropper et al., 2024). This is also important for 
value transfer, where road-safety values should not be treated as 
context-free constants (Wijnen et al., 2026). Official VSL recommenda
tions are regularly updated as new empirical evidence becomes avail
able (Ananthapavan et al., 2021). However, Börjesson et al. (2025) note 
that there is much more evidence on VSL than on risk elasticities, where 
evidence in many cases is dated.

The second strand concerns stated-preference valuation of road 
safety. Bahamonde-Birke et al. (2015) summarize the evidence on 
willingness to pay for reductions in traffic risks and discuss the meth
odological approaches used in the VSL literature. Wijnen et al. (2019)
show that the WTP for fatal and serious road-injury risk reductions 
varies across European countries. However, Schoeters et al. (2022)
apply a common stated-choice design in Belgium, France, Germany and 
the Netherlands and find broadly comparable VSL estimates across the 
four countries. Gravett and Mundaca (2021) argue that, particularly for 
cycling and walking, it is important to include health effects in the CBA 
of investments in these modes, while also accounting for the accident 
risks to which users are exposed in policy appraisal. At the same time, 
stated-preference estimates may be sensitive to survey design, framing 
and publication-selection effects (Elvik, 2025; Masterman & Viscusi, 
2020). Recent evidence also suggests that psychological factors, de
mographics and preference heterogeneity influence valuations of 
road-accident risks (Wisutwattanasak et al., 2022).

The third strand concerns valuation differences between private and 
public risk reductions. Previous studies have found that the WTP for 
road-safety improvements often differs depending on whether the 
measure is framed as a private or public good (Andersson & Lindberg, 
2009; Hultkrantz et al., 2006; Svensson & Vredin Johansson, 2010). 
However, such comparisons often vary not only in the public-private 
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framing but also in the underlying good delivering the risk reduction. 
Andersson Järnberg et al. (2025) address this problem by holding the 
underlying good constant in an app-based traffic-safety scenario, 
showing that the conventional public-private difference is not neces
sarily robust once the characteristics of the good itself are controlled for.

In summary, these insights from the literature motivate an empirical 
design that separates, as far as possible, the stated size of the risk 
reduction, the public-private framing and financing of the measure, and 
the specific measure used to deliver the risk reduction. In terms of each 
strand of literature, we therefore aim to contribute as follows. The value- 
transfer literature suggests that WTP estimates should not be transferred 
across contexts without considering the specific characteristics of 
different settings. We add to this by analyzing differences in valuation 
also within a specific policy context, i.e., by answering the question 
whether we can use the same value for risk reduction within the same 
context, but where the value comes from different measures. The stated- 
preference literature shows that it is important to consider accident costs 
in the CBA of cycling investments and that road-safety valuation is 
sensitive to framing, elicitation method, and respondent heterogeneity. 
We add to this literature by analyzing different types of safety measures 
to reduce the risk for unprotected road users within the same survey. 
Finally, the public-private risk-reduction literature typically finds higher 
valuations in the private setting, which Andersson Järnberg et al. (2025)
suggest may partly reflect the characteristics of the underlying good 
rather than the public-private framing alone. However, their results are 
mainly based on a specific app measure. Beyond the merit of replication 
(Duvendack et al., 2015) using a new set of data, we add to this strand by 
expanding on their design to study whether the difference between 
public and private valuation also differs between different types of 
goods, comparing several conventional and novel measures designed to 
reduce the same underlying accident risk.

3. Study design

The data used in this paper were collected through a contingent 
valuation web survey administered to a sample of the Swedish popula
tion aged 18-80. The complete survey is presented in the Supplementary 
Appendix B, and the sampling procedure aligns with previous studies (e. 
g., Andersson Järnberg et al., 2025; Olofsson et al., 2019a, 2019b). The 
sample was drawn to be representative of the population with respect to 
gender, age, and geographic distribution across northern, middle, and 
southern Sweden; see Table A1 in Appendix A. The survey was distrib
uted in December 2021 to 20,067 individuals from the Userneeds web 
panel.2 In total, we received 2667 complete responses. To ensure that 
responses came from real individuals, and not bots, respondents had to 
answer questions designed to test their logical thinking before starting 
the main survey.

The survey began with demographic questions regarding age, 
gender, and residential region, followed by questions about bicycle 
travel habits, traffic conditions, worry of being involved in an accident, 
and traffic safety precautions used when walking or bicycling. In addi
tion, there was a text explaining the baseline accident risks for pedes
trians and cyclists. The baseline risk information was provided before 
the valuation tasks to support a common interpretation of the risk 
context across respondents.

To examine whether WTP for risk reduction differs between private 
and public framing and depends on the specific measure, we identified 
eight different measures for reducing accident risks among vulnerable 
road users, three private and five public, of which one and two, 
respectively, are based on digital technologies that are still uncommon 
in this context. The selection of different safety measures was based on 

statistics about traffic accidents involving cyclists in Sweden (Niska & 
Eriksson, 2013). To enable meaningful comparisons, we designed the 
study to compare the difference in WTP for risk reduction between 
private and public measures, keeping the risk situation itself as similar as 
possible. Therefore, the safety measures were chosen to ensure that the 
type of risk (e.g., slip hazard) remained the same across both the private 
and public measures (see Table 1). For two public measures and one 
private measure, we selected measures involving new technologies. 
Specifically, we included a mobile phone app, both as a public and a 
private safety measure, and sensors at intersections (see Table 1). The 
mobile app was included to keep the measure constant between the 
private and public framing. Furthermore, it is the same measure as used 
by Andersson Järnberg et al. (2025), making comparisons possible.

Before answering the WTP questions, respondents were asked about 
their attitudes toward all eight measures, rating each on a 1-5 scale 
ranging from “very bad” to “very good”. Eliciting these ratings before 
the valuation tasks reduces the risk that stated WTP mechanically shapes 
stated attitudes.

The respondents were then asked to state their WTP for four different 
traffic safety measures, two of which were public measures and two of 
which were private. We varied the order of questions, first in terms of a 
block of either public or private measures and second in terms of mea
sures within each block. This means that half of the sample started with 
questions about two public measures in random order, and the other half 
started with questions about two private measures in random order. 
Each respondent received two randomly assigned private measures, one 
randomly assigned public measure, and the public measure Sensor_Pu, 
which all respondents received. The inclusion of Sensor_Pu for all re
spondents provides a common reference measure across the sample. 
Theory predicts that WTP should increase with the size of the risk 
reduction (r) but at a decreasing rate (Jones-Lee, 1974). However, if the 
respondent values the good itself instead of, or in addition to, the stated 
risk reduction, we expect this to reduce the sensitivity to scope. To test 
scope sensitivity, we employ a split-sample design where half of the 
sample received scenarios for a 50% risk reduction, and the other half 
received scenarios for a 10% risk reduction. The sample design and 
structure of the survey are illustrated in Fig. 1.

The public measures are financed with a uniform tax evenly 
distributed among all taxpayers, and the private measures are financed 
with private out-of-pocket payments. For each measure, respondents 
were asked to choose the highest tax increase (for the public safety 
measure) or maximum cost (for the private safety measure) they would 

Table 1 
Measures reducing the risk of traffic accidents for pedestrians and bicyclists.

Measure Description of safety measure

Public safety measure
Slip_Pu Better anti-slip treatments during wintertime on walking and cycling 

paths.
Light_Pu Improved lighting on walking and cycling paths.
Lane_Pu Separate lanes for pedestrians and cyclists.
App_Pu An app on the mobile phone that everyone can download without 

charge and that sends signals to cars to reduce the risk of collisions 
with pedestrians and bicyclists.

Sensor_Pu Sensors at intersections and exits that detect when cyclists or 
pedestrians are approaching and warn motorists to reduce the risk of 
collision.

Private safety measure
Slip_Pr Studded tires on bicycles and/or studded shoes that are easy to remove 

and put on.
Light_Pr Better lights on the bicycle, helmet, or clothes.
App_Pr An app on the mobile phone that sends signals to cars to reduce the risk 

of collision with pedestrians and bicyclists.

2 Userneeds web panel is since 2022 part of Norstat web panel https://no 
rstat.co/company/. Our sampling was managed by the survey company Atti
tyd Karlstad AB.
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be willing to pay from a payment card with eight different alternatives 
(see Box 1).3 Amounts were presented in Swedish crowns (SEK) per 
month, with annual equivalents shown in parentheses.

As noted, the payment vehicles differ between private and public 
measures. Thus, differences between public and private valuations 
should be interpreted as reflecting both framing and the financing 
mechanism. In particular, the observed public-private gap may partly 
reflect free-riding incentives in the tax-referendum setting. That is, re
spondents may vote in favor of a publicly financed measure while 
expecting to bear less than the full cost, or while placing some weight on 
benefits received by others. However, these features are also inherent in 
the distinction between public and private provision. Disentangling the 
separate effects would require a design that varies the payment vehicle 
independently of the public-private framing.

We use a contingent valuation design with payment-card elicitation 
rather than a discrete choice experiment because we aim to compare the 
WTP for a fixed stated risk reduction across measures and public/private 
framings, not to estimate marginal utilities for multiple attributes. A 
discrete choice experiment would require respondents to evaluate al
ternatives that vary simultaneously in several attributes, such as the size 

of the risk reduction, the type of safety measure, the payment level, the 
provider, and the payment vehicle. Such a design is well suited for 
estimating trade-offs between attributes while making it more difficult 
to isolate whether the WTP differs across measures when the stated risk 
reduction is held constant. Our design instead presents each measure as 
delivering the same stated risk reduction, allowing a more direct com
parison of WTP across measures and framings. The payment-card format 
can be viewed as a variant of a dichotomous-choice task, which has been 
shown to reduce hypothetical bias (Harrison & Rutström, 2008), while 
providing more information than a single dichotomous-choice question. 
Since the payment vehicle differs between public and private measures, 
differences between public and private valuations should be interpreted 
as reflecting both framing and the financing mechanism.

A persistent concern in stated-preference studies is hypothetical bias, 
meaning that stated WTP estimates may differ from actual WTP in real- 
world settings (Hausman, 2012). At the same time, Kling et al. (2012)
argue that carefully designed contingent valuation studies can address 
several of the concerns raised in the earlier literature. To reduce the 
potential for hypothetical bias, researchers can use both ex-ante and 
ex-post methods. Here, we use three ex-ante methods— “cheap talk”, a 
budget reminder, and a consequentiality script— and two ex-post 
methods: a choice-certainty scale and perceived consequentiality.

The “cheap talk” and budget reminder scripts are implemented here 
by telling respondents that people commonly overestimate their bid in 
hypothetical situations and by asking them to consider what they could 
afford and would actually be willing to pay. This “cheap talk” script is 
the most used method to reduce hypothetical bias in these kinds of 
studies (Xhakollari et al., 2025). It has been shown to reduce hypo
thetical bias (Cummings & Taylor, 1999; Penn & Hu, 2019) and is most 
effective in reducing the WTP when consumers are not very knowl
edgeable about the good and are unfamiliar with the attributes (Tonsor 
& Shupp, 2011).

To increase the ex-ante sense of consequentiality, we informed re
spondents that the study was funded by the Swedish Transport Admin
istration, i.e., the Swedish government agency responsible for traffic 
safety (see also Andersson Järnberg et al., 2025; Zawojska et al., 2019). 
Herriges et al. (2010) report from a WTP–survey study with a 
split-sample design that WTP distributions are equal among those 
believing the survey to be at least minimally consequential, and different 
for those believing that the survey is irrelevant for policy purposes. To 
allow such ex-post control for consequentiality, we therefore asked the 
respondents whether they thought that the results from this survey 
would influence which traffic safety measures would be implemented in 

Fig. 1. Survey structure and sample design.

Box 1
Payment card

•0 SEK per month (0 SEK per year)
•5 SEK per month (60 SEK per year)
•10 SEK per month (120 SEK per year)
•25 SEK per month (300 SEK per year)
•50 SEK per month (600 SEK per year)
•75 SEK per month (900 SEK per year)
•100 SEK per month (1200 SEK per year)
•More than 100 SEK per month (more than 1200 SEK per 
year)

Note: In December 2021, when the survey was answered, 1 EUR was 
about 10.27 SEK, and 1 USD was about 9.09 SEK.

3 A pilot based on an open-ended format of the WTP question and a previous 
similar survey by Andersson Järnberg et al. (2025) informed us about the range 
of probable payments.
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Sweden.
Further, for ex-post bias correction, we included a certainty question, 

asking respondents to state, on a scale from 1 (“not certain at all”) to 10 
(“completely certain”), how certain they were that they would actually 
pay the stated amount in a real setting. Such certainty-scale questions 
are commonly used in stated preference studies to adjust responses to 
reduce hypothetical bias (Champ et al., 1997; Penn & Hu, 2023). In a 
meta-analysis, Penn and Hu (2023) found that this approach can be 
more effective than cheap talk in reducing hypothetical bias. However, 
they also warned that excluding uncertain respondents may sometimes 
overcorrect the estimate. Furthermore, excluding uncertain respondents 
may alter the sample composition, and thereby reduce its representa
tiveness (Gyrd-Hansen, 2016). Based on this, we include both certain 
and uncertain respondents in our baseline specifications. As robustness 
re-estimate the model using data only from respondents who stated that 
they were certain.

A different type of bias arises if some respondents do not state their 
true WTP but instead use their response to make a point or protest some 
aspect of the measure. A protest bid could, e.g., be a zero bid. The zero 
bid per se is no problem, but the bias arises if stating no willingness to 
pay does not reflect a genuine zero valuation of the risk reduction. To 
distinguish protest bids from true zero valuations, individuals who 
stated 0 SEK as their highest WTP for the safety improvement received 
follow-up questions about their reasons for doing so.

Since respondents often struggle to interpret a change in small 
probabilities (Hammitt & Graham, 1999), we included a text explaining 
how many actual accidents the measure would prevent if implemented 
in a city with 10,000 inhabitants: “Suppose that by improving lighting 
on pedestrian and cycling paths, one can halve the risk of pedestrians 
and cyclists being involved in a serious accident. This means that in a 
city of 10,000 inhabitants, the number of serious accidents among pe
destrians and cyclists will decrease from 20 to 10 per year.”

After the WTP questions, the respondents were asked some standard 
background questions including household size, education, occupation, 
country of birth, and income; their experience with traffic accidents, 
either personally or involving a family member or close friend; their 
subjective well-being and their attitudes along several dimensions of 
publicly provided goods.

4. The econometric framework

Our model design is motivated by the challenge of understanding 
and quantifying the WTP of individual i for a distinct traffic safety 
measure, s, associated with a risk reduction, r. The complexity arises 
from the unobservable nature of the individual's expected utility from 
the traffic safety improvements included in the scenarios, making it 
difficult to measure preferences and valuations directly. To address 
these issues, we employ a latent variable model, which can handle the 
inherent challenge of observing individual utility when assessing pref
erences and monetary valuations for different traffic safety measures. 
The latent outcome variable, WTP∗s,r

i , represents the individual's will
ingness to pay for safety, which is not directly measurable but influences 
the observed responses.

We specify a structural model that describes how variations in latent 
willingness to pay affect the observed responses to different safety 
measures, incorporating a diverse set of factors 

WTP∗s,r
i = xiβ + ui + εs,r

i i = 1,2,…, n (1) 

where xi is a vector of explanatory variables including socio- 
demographic variables, attitude variables, variables reflecting wor
riedness and accident experiences, variables indicating consequenti
ality, and dummy variables for each but one safety measure, used as the 
reference category, and ui is a respondent-specific random effect 
capturing time-invariant unobserved heterogeneity (e.g., general pro
pensity to pay). The error term εs,r

i accounts for unobserved factors 
affecting an individual's response to safety measure s. Since attitude 
variables and variables reflecting worriedness and accident experiences 
may be endogenous, we estimate the model excluding these explanatory 
variables in a sensitivity analysis.

Given that our data are interval-censored, the outcome variable is 
not precisely observed, but rather lies within certain intervals, i.e.: i) a 
closed interval with two fixed endpoints (interval-censored data), ii) an 
interval with a fixed upper endpoint and an open (possibly infinite) 
lower endpoint (left-censored data), or iii) an interval with a fixed lower 
endpoint and an unknown upper endpoint (right-censored data). Each 
respondent states WTP for four measures, which implies repeated ob
servations at the individual level. We therefore estimate a panel random- 
effects interval regression model to account for unobserved individual- 
specific heterogeneity across valuation tasks.

Table 2 shows the payment card, the relevant interval for each bid, 
and what this implies for the outcome variables. The latter consist of two 
variables in the interval regression, i.e., the lower and upper bounds of 
the interval utilized to account for the discretized nature of the WTP 
variable. The payment-card response does not reveal the exact WTP, 
only the interval in which it lies. For example, choosing 5 SEK per month 
implies a lower bound of 5 and an upper bound of 9, a bid of 0 SEK is left- 
censored with an upper bound of 4, and the open-ended top category 
“More than 100 SEK” is right-censored with a lower bound of 101.

The likelihood contribution depends on the lower and upper bounds, 
Lis and Uis, of the WTP interval reported by respondent i for valuation 
task s, as coded in Table 2. We assume ui ∼ N

(
0, σ2

u
)

and εs
i ∼ N

(
0,σ2

ε
)
, 

independent of each other and of explanatory variables. Conditional on 
the respondent-specific random effect ui = u, define 

gis(u)=Φ
(

Uis − xʹ
isβ − u

σε

)

− Φ
(

Lis − xʹ
isβ − u

σε

)

(2) 

where Φ( ⋅) and ϕ( ⋅) denote the standard normal cumulative distribution 
function and density function, respectively. Left- and right-censoring are 
handled by using Φ(− ∞) = 0 and Φ(∞) = 1. When Lis = Uis = yis, (the 
100 SEK category in Table 2), the response is treated as exactly 
observed. Conditional on ui = u, WTP∗s,r

i follows a normal distribution 
with mean xisβ + u and standard deviation σε, and the likelihood 
contribution is this density evaluated at Lis: 

Table 2 
The outcome variable.

Payment card Interval Lower bound Upper bound

0 SEK per month (0 SEK per year) − ∞ ≤ x < 5 . 4
5 SEK per month (60 SEK per year) 5 ≤ x < 10 5 9
10 SEK per month (120 SEK per year) 10 ≤ x < 25 10 24
25 SEK per month (300 SEK per year) 25 ≤ x < 50 25 49
50 SEK per month (600 SEK per year) 50 ≤ x < 75 50 74
75 SEK per month (900 SEK per year) 75 ≤ x < 100 75 99
100 SEK per month (1200 SEK per year) 100 ≤ x < 101 100 100
More than 100 SEK per month (1200 SEK per year) 101 ≤ x ≤ ∞ 101 .
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gis(u)=
1
σε

ϕ
(

yis − xʹ
isβ − u

σε

)

. (3) 

Because the four valuation responses s provided by respondent i 
share the respondent-specific random effect ui, their conditional likeli
hood contributions are multiplied before integrating over the distribu
tion of ui. The likelihood function for the panel random-effects interval- 
regression model is therefore 

L (β, σu, σε)=
∏n

i=1

∫ +∞

− ∞

[
∏

s∈S i

gis(u)

]
1
σu

ϕ
(

u
σu

)

du. (4) 

The model was estimated with the xtintreg command in Stata 18.

5. Descriptive results

Description and summary statistics of the explanatory variables used 
in the analysis are reported in Table A2 in Appendix A. There are no 
significant sub-sample differences in the socioeconomic variables 
gender, age, household income and household size. Before the valuation 
questions, all respondents were asked to rate their attitudes toward the 
eight measures used to increase the safety of cyclists and pedestrians. 
The overwhelming majority of respondents stated that the suggested 
safety improvements were fairly good or very good (see Table 3). The 
exception is the mobile phone app measure, both when framed as a 
public good (App_Pu) and as a private good (App_Pr). For both app 
measures, approximately one third of the respondents were indifferent 
to the app, one third perceived it as bad (very bad or fairly bad), and one 
third perceived it as good (fairly good or very good). This pattern in
dicates substantial heterogeneity in perceptions of technology-based 
measures, which is relevant for interpreting differences in WTP across 
measures. For all the other measures, most respondents perceived them 
as good (fairly good or very good), ranging from 67% for Sensor_Pu to 
87% for Light_Pr.

Table 4 presents the descriptive statistics of the WTP for a 50% risk 
reduction, with all responses shown in columns 1-4, and only non-zero 
responses in columns 5-7. The descriptive results for the WTP align 
with the attitudes presented in Table 3. However, there appear to be 
significant differences in mean WTP across measures, while median 
values remain relatively stable, suggesting that differences are driven by 
right-skewness and zero responses rather than the central tendency.

Column 4 of Table 4 shows the proportion of zero responses. Looking 
at non-zero bids, we observe a similar pattern for both public and private 
measures, with the main difference being that the increase in WTP for 
the mobile phone app is larger than the increase for the other measures, 
due to a higher proportion of zero bids. This is especially notable for the 

private app. This may suggest that many respondents do not trust the 
app's ability to reduce risk.

Table 5 reports pairwise Wilcoxon rank-sum (or sign-rank) tests for 
equality of the full sample distribution of WTP across the different 
measures, which provide a first unconditional test of our research 
questions.4 Focusing first on the five public measures, the WTP for a 
reduced risk of accidents is consistent across the five public measures. 
There are no statistically significant differences in WTP for risk reduc
tion between anti-slip treatment, improved lights, and separate lanes. 
However, the sensor measure yields a lower WTP, and the app results in 
a much lower WTP. Among the private measures, the differences are 
more pronounced. The anti-slip measure and better lights measure yield 
much higher WTP for risk reduction compared to the mobile phone app, 
which ranks lowest among both private and public measures. Hence, the 
two measures based on new technologies receive lower WTP values.

Next, we compare public and private measures, while ensuring that 
the risk context is as similar as possible between the public and private 
framing, i.e., comparing Slip_Pu with Slip_Pr, Light_Pu with Light_Pr, 
and App_Pu with App_Pr. In the first two cases, we find the usual pattern: 
the WTP is higher for private measures. However, for the app, the 
opposite is true. Examining only non-zero bids, we again see a similar 
pattern for the first two cases. However, there is no longer any statisti
cally significant difference between the public and private app measure 
(z-value = − 0.225, p-value = 0.82).

6. Results

6.1. Tests of main hypotheses

Table 6 presents two model specifications for panel data random 
effects interval regressions, with column (1) showing a short model that 
includes only dummies for the different measures and column (2) dis
playing the full model presented in equation (1).5 Due to few observa
tions in the highest bid levels, collapsing the three upper bid levels was 
necessary for some of the robustness tests, especially when we conduct 
the analysis only with observations where WTP > 0. The benefit of this 
is that we uncover the full WTP distribution, which is essential for an 
unbiased estimate of the mean (Fosgerau, 2007). For consistency, all 
results are therefore based on the same collapsing of the upper bid levels, 
and the point estimates of the dummy variables for the different mea
sures are therefore expected to be lower than if the upper bid levels were 
not collapsed. The public safety measure Sensor_Pu was assigned to all 
respondents and is used as the reference measure. The coefficients are 
similar in columns (1) and (2), which is reassuring and suggests that 
potential endogeneity of the attitudinal variables is limited. All reported 
coefficients are interpreted as differences in WTP (SEK per month) 
relative to Sensor_Pu, conditional on covariates in the full model.

Willingness to pay for reduced risk of accidents varies across the five 
public measures similarly to the unconditional tests in Section 5. Among 
the public measures, a Wald test shows that WTP for anti-slip treatment, 
better lights, and separate lanes is not significantly different from one 
another (chi2 = 1.50, p-value = 0.47), consistent with the unconditional 
tests. Additionally, in line with the unconditional tests, the app tends to 
yield a much lower WTP, while the sensors yield a somewhat lower 
WTP. Among the private measures, the differences again align with re
sults in Table 5, where the app produces much lower WTP for risk 
reduction compared to both anti-slip treatment (chi2 = 784.38, p- 
value = 0.00) and the better lights measure (chi2 = 885.54, p- 
value = 0.00). The mobile app ranks lowest in both private and public 

Table 3 
Proportion of attitude responses across the eight measures, in percent.

Measure Very bad Fairly bad Indifferent Fairly good Very good

Slip_Pu 2 4 14 34 46
Light_Pu 2 3 15 33 47
Lanes_Pu 2 4 19 29 46
App_Pu 17 15 33 19 16
Sensor_Pu 6 6 21 34 33
Slip_Pr 1 3 15 37 43
App_Pr 16 15 34 21 14
Light_Pr 1 2 10 34 53

Note: All respondents answered all questions about attitudes towards the 
different suggestions, i.e., the total number of observations for all answers is 
2667. Each respondent was later only asked to state their WTP for four randomly 
assigned measures (two private and two public, but always Sensor_Pu).

4 Both a Shapiro-Wilk test and a joint test of skewness and kurtosis indicate 
that valuations for the different measures are not consistent with normal dis
tribution and hence motivates using Wilcoxon ranksum tests.

5 Table C1 in the Supplementary Appendix C presents estimations where we 
stepwise introduce blocks of controls.
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good valuations.
The final three rows of Table 6 compare the public and private 

measures, keeping them as similar as possible across contexts; specif
ically comparing Slip_Pu with Slip_Pr, Light_Pu with Light_Pr, and 
App_Pu with App_Pr. These results allow us to reject the hypothesis that 
WTP for risk reduction is the same when the measure is framed as a 
public good versus a private good, confirming that framing influences 
WTP. In the first two cases, we observe the familiar pattern of higher 
WTP for the private measure, which aligns with findings in many pre
vious studies (e.g., Andersson & Lindberg, 2009; Hultkrantz et al., 2006; 
Svensson & Vredin Johansson, 2010). In contrast, the mobile phone app 
shows the opposite pattern (however, this finding is not robust when 
zeros deemed to be protest bids are excluded; see the robustness tests). 
This sensitivity is consistent with the app measure having a higher share 
of zero bids, which implies that differences in WTP are driven in part by 
the extensive margin (WTP = 0) rather than only the level among pos
itive bids. Even so, the conclusion is that whether WTP for an increase in 
traffic safety is higher for the public or the private good appears to be 
influenced by the good itself.

The full model (column 2) reports how various respondent charac
teristics directly affect valuations. First, we look at the attitudinal var
iables. We find that respondents who do not think that taxes are too high 
(Tax attitude) and those who think that the public sector should priori
tize reducing income inequality (Distribution) state higher WTP. Second, 
our results show that respondents who believe the results of our survey 
will have an impact on actual traffic safety policy (Projectcons) have 
higher WTP. A high self-rated degree of worry about being in a traffic 

accident (Ownworry) is also related to higher WTP. Among the de
mographics, we find that the middle-aged group has a lower WTP than 
both the younger (Age1829) and the older (Age6580) groups, but female 
and male respondents do not express differences in WTP.

Third, theory predicts that WTP should increase with the size of risk 
reduction, at a decreasing rate (Jones-Lee, 1974). However, if the 
respondent values the good itself rather than (or in addition to) the risk 
reduction, we expect to find weak, if any, sensitivity to scope. To test 
this, we use the split-sample design of our survey to test whether WTP is 
sensitive to risk reduction of 10% versus 50%. The coefficient for the 
dummy variable Risk (=1 if 50% risk reduction, zero otherwise) is not 
statistically significant in Table 6, indicating scale insensitivity. One 
reason for this could be that the respondents do not value the risk 
reduction per se, but rather the good itself. Another reason may be that 
the initial risk is so low that the risk reduction is not large enough for 
respondents to increase their WTP to the next bid level on the payment 
card.

Finally, we see that the order of the valuation questions matters, and 
valuations decline across questions (Order). For that reason, we include 
a robustness test in Subsection 6.2 that includes responses only from the 
valuation questions presented first.

To further explore heterogeneity in WTP, we run the estimations 
including a dummy variable indicating cycling habit as well as its in
teractions with the measure dummies; see Table C2 (column 1) in the 
Supplementary Appendix C. We do not find any significant coefficients 
for these interactions, although the coefficient on the variable Bicyclist, 
which indicates respondents who bicycle often, rather than just 

Table 5 
Unconditional tests of equality of distributions for WTP in the different scenarios, complete sample.

Slip_Pu Light_Pu Lane_Pu App_Pu Sensor_Pu Slip_Pr App_Pr

(1) (2) (3) (4) (5) (6) (7)

(1) ​ ​ ​ ​ − 3.68 (0.00) ​ ​
(2) 0.72 (0.47) ​ ​ ​ − 3.65 (0.00) ​ ​
(3) 1.48 (0.14) 0.82 (0.41) ​ ​ − 1.35 (0.18) ​ ​
(4) 5.66 (0.00) 5.13 (0.00) 4.15 (0.00) ​ 8.67 (0.00) ​ ​
(5) − 4.88 (0.00) − 5.74 (0.00) − 6.28 (0.00) − 10.56 (0.00) − 11.40 (0.00) ​ ​
(6) 11.86 (0.00) 11.36 (0.00) 9.98 (0.00) 5.02 (0.00) 15.33 (0.00) 20.19 (0.00) ​
(7) − 6.17 (0.00) − 7.10 (0.00) − 7.58 (0.00) − 11.92 (0.00) − 13.62 (0.00) − 1.34 (0.18) − 21.98 (0.00)

Note: z-value (p-value) reported. Comparisons are conducted using the Wilcoxon rank-sum test with unmatched samples, while comparisons with Sensor_Pu are 
conducted using the Wilcoxon matched-pairs signed-ranks test.

Table 4 
WTP in SEK for a 50% reduced risk of accident by measure.

Full sample Proportion WTP = 0 (in %) WTP > 0

Mean Std. dev. Median Mean Std. dev. Median

(1) (2) (3) (4) (5) (6) (7)

Slip_Pu 11.81 17.18 5 95 (29.14) 16.67 18.32 10
Light_Pu 12.92 18.91 5 76 (22.55) 16.69 19.98 10
Lane_Pu 13.03 21.32 5 116 (32.39) 19.26 23.49 10
App_Pu 10.77 19.42 5 119 (38.39) 17.49 22.25 10
Sensor_Pu 12.34 19.69 5 408 (30.63) 17.68 21.48 10
Slip_Pr 18.41 26.20 5 228 (25.56) 27.52 27.84 10
App_Pr 7.86 16.02 0 485 (53.89) 17.04 20.02 10
Light_Pr 18.82 23.80 10 175 (20.07) 23.55 24.44 10

Note: The proportion of WTP = 0 is reported as a share of the number of respondents for the measure. The number of observations varies by measure because re
spondents state WTP for only a subset of randomly assigned measures; n50

Slip Pu = 326; n50
Light Pu = 337; n50

Lane Pu = 359; n50
App Pu = 310; n50

Sensor Pu = 1,332; n50
Slip Pr =

892; n50
App Pr = 900; n50

Light Pr = 872.
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sometimes, seldom, or not at all, is positive and significant. In most 
cases, we see no difference between cyclists and non-cyclists in terms of 
our hypotheses, except when both the public and private safety mea
sures are based on a mobile phone app. In this latter case the Wald test 
shows that we cannot reject the hypothesis of equality in WTP between 
the public and private measures (WTPApp Pu = WTPApp Pr) for cyclists at 
the 1-percent significance level; see Table C2.1 in the Supplementary 
Appendix C. We also use interaction terms between age and measures 
for the mobile app, but none of the coefficients are significant. Ac
cording to a Wald test, the valuation difference between the public and 
private app is driven by individuals older than 30; see Table C2 (column 
2) and Table C2.1 in the Supplementary Appendix C.

6.2. Robustness tests

Results from several robustness tests are reported in Tables C3 to C7 
in the Supplementary Appendix C and discussed here.

6.2.1. Estimations using first answers only
In Subsection 6.1, we reported that all three dummy variables for 

order have a significant negative direct effect on WTP and may indicate 
that respondents do not behave consistently throughout the survey. To 

check the robustness of the results, we run the models using the first 
answer only; see Table C3. The results on the hypothesis tests remain 
unchanged; see Table C3.1. The private app is still the least preferred, 
and the other two private solutions are the most preferred. Most of the 
results for the characteristic variables are qualitatively similar to those 
obtained when we include all four scenarios answered by the respon
dent, except that now there is a significant income effect: high-income 
earners have higher WTP, and in the long model (column 6) low- 
income earners have a lower WTP.

6.2.2. Zero-bids
A large proportion of respondents stated that they were not willing to 

pay anything for risk reduction (see Table 4). A zero bid is not prob
lematic per se if it is an expression of respondents who truly think that 
the risk reduction is not worth anything. However, a zero bid is of 
concern if the respondents do value the risk reduction positively but, for 
some reason, e.g., as a protest or due to uncertainty regarding the 
measure, state an untrue zero WTP. A common procedure to address this 

Table 6 
Panel interval regression with dummy variables for the different measures and covariates.

Short model (1) Full model (2)

Slip_Pu 2.708*** (0.84) ​ 2.718*** (0.84) ​
Light_Pu 3.069*** (0.84) ​ 3.034*** (0.84) ​
Lane_Pu 1.675* (0.86) ​ 1.714** (0.86) ​
App_Pu − 6.673*** (0.88) ​ − 6.698*** (0.88) ​
Slip_Pr 8.647*** (0.57) ​ 8.670*** (0.57) ​
App_Pr − 10.26*** (0.61) ​ − 10.31*** (0.61) ​
Light_Pr 9.815*** (0.57) ​ 9.848*** (0.57) ​
Risk − 0.262 (0.92) ​ − 0.343 (0.89) ​
Order2 − 5.392*** (0.50) ​ − 5.385*** (0.50) ​
Order3 − 7.759*** (0.50) ​ − 7.749*** (0.50) ​
Order4 − 9.931*** (0.50) ​ − 9.929*** (0.50) ​
Age1829 ​ ​ 4.303*** (1.48) ​
Age6580 ​ ​ 2.882*** (1.06) ​
Female ​ ​ − 0.535 (0.93) ​
IncLow ​ ​ − 3.164** (1.28) ​
IncHigh ​ ​ 2.631** (1.05) ​
lnHHsize ​ ​ − 2.238 (1.43) ​
Children ​ ​ 3.447** (1.54) ​
Urban ​ ​ 0.820 (0.95) ​
Ownworry ​ ​ 3.177*** (0.92) ​
Expcar ​ ​ 2.441* (1.38) ​
Expbike ​ ​ 2.082 (1.53) ​
Expped ​ ​ 3.780* (1.97) ​
Expfamilycar ​ ​ 0.498 (1.01) ​
Expfamilybike ​ ​ 2.541** (1.13) ​
Expfamilyped ​ ​ 0.875 (1.39) ​
Projectcons ​ ​ 7.901*** (1.31) ​
Effectiveness ​ ​ 1.268 (1.08) ​
Privatization ​ ​ 2.212* (1.33) ​
Tax attitude ​ ​ 7.678*** (1.10) ​
Distribution ​ ​ 4.132*** (0.93) ​
Public regulation ​ ​ 1.035 (0.96) ​
Constant 16.93*** (0.78) ​ 5.777*** (1.84) ​

sigma_u 21.65*** (0.40) ​ 20.62*** (0.38) ​
sigma_e 16.11*** (0.09) ​ 16.12*** (0.09) ​
rho 0.644 ​ 0.621 ​
Log lik. − 17517.9 ​ − 17408.2 ​
LR-test panel 4051.8 ​ 3685.2 ​
No. of observations 10668 ​ 10668 ​
​ Difference Wald test Difference Wald test
WTPSlip Pu = WTPSlip Pr − 5.94 45.53*** − 5.95 45.76***
WTPLight Pu = WTPLight Pr − 6.75 58.88*** − 6.81 60.13***
WTPApp Pu = WTPApp Pr 3.59 14.44*** 3.61 14.63***

Note: Standard errors are reported within parentheses below coefficients. *p < 0.10, **p < 0.05, ***p < 0.01. The Wald test reports the chi2 value of a two-sided test.
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issue is to exclude so-called protest bids based on answers to follow-up 
questions to the zero bid (Bateman et al., 2002).6 Following the litera
ture, we therefore restrict the sample by excluding respondents who 
stated a zero WTP, with the reason being: “I think taxes already are high 
enough”, “I don't believe the measure has any effect for me personally”, 
“I don't believe the measure has any effect for anyone”, or “The question 
doesn't feel real to me”.7 The results based on this sample are reported in 
Table C4 with corresponding Wald tests in Table C4.1. With this sample 
restriction, we no longer find any statistical support for a difference in 
WTP between a public and a private safety measure when the good used 
is a mobile phone app. Our previous results for the other hypotheses are 
robust. In addition, this sample shows a significant income effect, a 
gender effect (females have a lower WTP), and an age effect (individuals 
aged 65–80 have a higher WTP).

An alternative strategy to analyze the importance of zero-bid re
sponses, and that allows us to report all data, is to estimate two models: 
one for the probability of non-zero WTP responses and one interval- 
regression model including only non-zero WTP responses. The results 
of these two models are reported in Table C5 with corresponding Wald 
tests in Table C5.1. The results of our hypothesis tests based on the 
second model (including only non-zero WTP responses) are similar to 
those reported in Table C4, where zero-bid responses classified as pro
test bids are excluded.

6.2.3. Certainty calibration
As another robustness test and to reduce hypothetical bias, we 

include a control for how certain respondents are about their stated 
WTP. We create a dummy variable Certain, which takes the value 1 for a 
reported certainty with a value of at least 8 on the 10-point scale and 
zero otherwise (Champ & Bishop, 2001; Champ et al., 1997). We run the 
models including Certain as a separate variable and find that more 
certain respondents have lower WTP; see Table C6. The empirical evi
dence for our hypotheses remains robust to the main results reported in 
Table 6; see Wald tests in Table C6.1. As an alternative, we drop un
certain answers; see Table C7 and corresponding Wald tests in 
Table C7.1. The evidence for our hypotheses remains unchanged with 
this sample.

7. Discussion and conclusion

This study has explored two key questions regarding the valuation of 
a risk reduction for traffic accidents among vulnerable road users. The 
data were collected from a contingent valuation web survey in Sweden. 
Respondents valued eight safety measures for vulnerable road users, five 
public and three private measures. To facilitate meaningful public- 
private comparisons of WTP, the study was designed to keep the risk 
situation per se as similar as possible between the public and private 
measures.

The first question is to what extent WTP for a constant stated risk 
reduction varies across specific safety measures. Among the public 
measures, WTP for risk reduction is not significantly different for 
traditional, non-high-tech measures, such as anti-slip treatments, sepa
rate lanes, and improved lighting on walking and biking paths. How
ever, WTP is significantly lower for sensors at intersections and exits that 
detect when cyclists or pedestrians are approaching and warn motorists 
to reduce the risk of collisions. It is also much lower for a mobile app that 
everyone, after it has been funded, can download for free, and which 

sends signals to cars to reduce the risk of collision with pedestrians and 
cyclists.

Among the private measures, we observe a similar effect: WTP for a 
constant stated risk reduction is comparable for studded tires on bicycles 
and/or studded shoes, and for better lights on bicycles, helmets, and 
clothing. However, WTP is much lower for a mobile app that uses 
technology to send signals to cars to reduce the risk of collisions with 
pedestrians and cyclists. Hence, a key conclusion is that the respondent 
seems to value not only the reduction of risk but also how it is achieved. 
This finding suggests that there is some hesitancy towards the use of new 
digital technologies for safety improvement, relative to usage of more 
conventional physical measures.

The second question we investigated is whether the difference in 
WTP between the private and public framings depends on the specific 
measure. Again, we find this to be true. For the more traditional mea
sures (anti-slip treatments and better lights), we arrive at the common 
result that WTP for the private measure is higher than for the public 
measure. However, for measures based on new digital technologies, we 
observe the opposite trend for the full sample, and there is no statisti
cally significant difference if protest zeros are excluded. A tentative 
interpretation, in line with findings by Andersson Järnberg et al. (2025), 
is that respondents place more trust in a mobile phone app supplied by 
the authorities than one provided by a private company. The fact that 
these apps and sensors are unfamiliar to the respondents may also 
introduce uncertainties in the responses. This could explain why we find 
slightly different results from Andersson Järnberg et al. (2025), who 
found no statistically significant difference in WTP for risk reduction 
using a mobile phone app framed as a public good versus a private good 
when controlling for public vs. private provider. This reinforces the 
conclusion that for a fair and meaningful comparison of WTP for similar 
private and public measures, analysts should ensure that respondents 
believe the measures can reduce the risk of accidents as stated in the 
scenario.

Our findings strengthen the conclusion from previous research that 
policymakers should exercise caution when transferring valuations from 
one context to another. Furthermore, we extend this conclusion by 
showing that the same caution should be exercised when applying val
uations to different interventions within the same context. Future 
research could further explore the underlying reasons for these prefer
ences, perhaps by examining the role of perceived effectiveness, ease of 
use, or privacy concerns associated with technology-based measures. A 
limitation is that the public–private comparison also varies the payment 
mechanism. Consequently, part of the observed public–private gap may 
reflect free-riding incentives in the tax-referendum setting rather than 
preferences for public versus private provision alone.

A final consideration concerns the aggregation of individual WTPs 
into a measure of total social benefit, particularly for public risk re
ductions. Three caveats apply. First, our estimates are not independent 
of income: the panel interval regression in Table 6 shows that re
spondents in the lowest income group state a lower WTP and re
spondents in the highest income group state a higher WTP, compared to 
the middle-income group. Aggregating unweighted WTP across in
dividuals therefore implicitly assumes a constant marginal utility of 
income across income distribution. When this assumption is not met, 
distributional weighting may be required in CBA. Second, our estimates 
capture only the individual valuation of the stated accident-risk reduc
tion. They do not capture co-benefits or external effects of the safety 
measures, such as health gains from physical activity, reduced conges
tion, or emissions effects. Where other markets are not priced at their 
social marginal cost, the social benefit of a public investment based on 
these WTPs is a lower bound on the social benefit in the presence of 
positive externalities and an upper bound in the presence of negative 
externalities. Third, we find that respondents who favor redistribution 
state higher WTP, which suggests that part of the public-private gap 
reflects distributional preferences rather than efficiency valuation alone. 
Separating these two components requires a research design that varies 

6 A protest-bid is an expression from a respondent who does not agree to 
“play the game” and is not necessarily confined to zero bids, but could also 
manifest e.g., as a non-response to the valuation question or an extremely high 
WTP.

7 Hence, we include respondents who give the reason for a zero WTP as “I 
cannot afford to pay more in tax” (public measures), “I cannot afford” (private 
measures) and/or “I believe the safety is already high enough”.
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the payment vehicle while holding the framing constant, which we leave 
for future work. For these reasons, the WTP estimates reported here 
should be interpreted as inputs to cost-benefit analysis rather than as 
direct measures of total social welfare.

In conclusion, our findings suggest that the specific safety measure 
matters for stated valuations even within a single policy context, and 
that public–private differences depend on the measure. To utilize value 
transfer effectively in cost-benefit analyses, as emphasized by, among 
others, the US Office of Management and Budget (2023), policymakers 
must ensure that the safety measures considered are comparable not just 
in their public or private framing but also in their characteristics and the 
public's perception of them. Further, it suggests that new digital tech
nologies in this field still have some way to go before they reach full 
acceptance by the public. Understanding these nuances can lead to more 
accurate valuations and better-informed decisions that enhance public 
safety and welfare.

Funding sources

This study was supported by the Swedish Transport Administration 

(Trafikverket) under [Grant TRV2019/98283].

CRediT authorship contribution statement

Linda Andersson Järnberg: Conceptualization, Data curation, 
Formal analysis, Methodology, Writing – original draft, Writing – review 
& editing. Daniela Andrén: Conceptualization, Data curation, Formal 
analysis, Methodology, Writing – original draft, Writing – review & 
editing. Maria Börjesson: Conceptualization, Data curation, Method
ology, Writing – original draft, Writing – review & editing. Lars 
Hultkrantz: Conceptualization, Data curation, Methodology, Writing – 
original draft, Writing – review & editing. E. Elisabet Rutström: 
Conceptualization, Data curation, Formal analysis, Methodology, 
Writing – original draft, Writing – review & editing. Elin Vimefall: 
Conceptualization, Data curation, Methodology, Project administration, 
Writing – original draft, Writing – review & editing.

Declaration of competing interests

No potential conflict of interest was reported by the authors.

Appendix B. and C Supplementary material

Supplementary material to this article can be found online at https://doi.org/10.1016/j.retrec.2026.101831.

Appendix A 

Table A1 
Survey representativeness in terms of gender, age, and residential region compared to the Swedish population, in percent

Survey Sweden

East South North East South North

​ Female

18-34 4.13 4.95 1.40 5.93 6.11 2.20
35-49 4.68 4.64 1.83 5.21 5.31 1.93
50-80 10.48 12.47 4.72 8.55 9.88 4.29

​ Male

18-34 4.44 4.95 1.56 6.23 6.53 2.50
35-49 4.68 5.57 1.91 5.41 5.52 2.01
50-80 10.02 12.55 5.03 8.33 9.75 4.31

Note: Information obtained from Attityd Karlstad AB.

Table A2 
Description and summary statistics of explanatory variables

Variable Description Mean (std. 
dev.)

Socio-economic variables
Age1829 = 1 if respondent is aged 18 to 29 0.117 (0.321)
Age6580 = 1 if respondent is aged 65 to 80 0.387 (0.487)
Female = 1 if respondent is female or identifies as other 0.493 (0.500)
IncLow = 1 if respondent's household monthly pre-tax income is < 30,000 SEK 0.212 (0.409)
IncHigh = 1 if respondent's household monthly pre-tax income is ≥ 50,000 SEK 0.387 (0.487)
lnHHSize Natural logarithm of number of household members (1, 2, 3, 4, 5, >5) 0.651 (0.472)
Children = 1 if respondent's household includes children under the age of 18 0.228 (0.420)
Urban = 1 if respondent lives in urban area 0.662 (0.473)

Attitude variables (PC¼participation coercion, TC¼tax coercion, Priv¼Private companies, FA¼financial altruism)
Publ. reg. (PC) = 1 if strongly disagree or disagree to “The Swedish Alcohol Retailing Monopoly should be abolished.” 0.529 (0.499)
Tax attitude (TC, FA) = 1 if strongly disagree or disagree to “Taxes in Sweden are too high.” 0.256 (0.436)
Effectiveness (Priv) = 1 if strongly agree or agree to “Private agents are in general more effective than public.” 0.346 (0.476)
Privatization (Priv, 

PC)
= 1 if strongly agree or agree to “More government agencies (activities) should be privatized.” 0.187 (0.390)

(continued on next page)
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Table A2 (continued )

Variable Description Mean (std. 
dev.)

Distribution (FA) = 1 if strongly agree or agree to “The central government and municipality should prioritize to reduce the difference between rich and 
poor in society.”

0.514 (0.500)

Risk assessment and accident experience
Ownworry = 1 if respondent rates own worry of being injured in a traffic accident as pedestrian or bicyclist >5 on a scale 1 (not worried at all) to 10 

(very worried)
0.424 (0.494)

Expcar = 1 if respondent has experience of serious injury due to traffic accident in car, irrespective of how many times 0.132 (0.338)
Expbike = 1 if respondent has experience of serious injury due to traffic accident as bicyclist, irrespective of how many times 0.100 (0.300)
Expped = 1 if respondent has experience of serious injury due to traffic accident as pedestrian, irrespective of how many times 0.059 (0.235)
Expfamilycar = 1 if a family member or close friend of respondent has been involved in a traffic accident in car with either fatal outcome or serious 

injury
0.349 (0.477)

Expfamilybike = 1 if a family member or close friend of respondent has been involved in a traffic accident as a bicyclist with either fatal outcome or 
serious injury

0.248 (0.432)

Expfamilyped = 1 if a family member or close friend of respondent has been involved in a traffic accident as a bicyclist or pedestrian with either fatal 
outcome or serious injury

0.151 (0.358)

Consequentiality
Projectcons = 1 if respondent rates the likelihood >3 (on a scale 1 to 5) that the results of the survey will have any effect on whether any of the 

suggested interventions will be implemented
0.135 (0.341)

Note: All indicator variables equal 1 if the stated condition holds and 0 otherwise.

Data availability

Data will be made available on request.
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