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Exploring the feasibility of tradable credits for congestion
management
Lizet Krabbenborg , Eric Molin , Jan Anne Annema and Bert van Wee

Department of Engineering Systems and Services, Delft University of Technology, Delft, The Netherlands

ABSTRACT
Tradable credits for congestion management are a novel policy
concept that is receiving increased interest in transportation
research. This interest is mainly driven by the belief that the
concept can count on stronger social support and hence has a
better prospect for implementation than charging-based
instruments. This paper is the first to provide an analysis of the
social, political, economic and technical feasibility of this concept.
To this end, policymakers and researchers from the field of
transport have been interviewed. The results reveal so many
barriers and challenges in the social and political context that
some seem insurmountable, which exposes a difference with
expectations formulated in the literature. We reflect on possible
options to overcome or avoid barriers but conclude that the
concept of tradable peak credits lies very far from the current
way of thinking about road use and seems unable to compete
with more established charging schemes.
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1. Introduction

Although congestion pricing is generally seen as the most efficient way to manage the
increasing congestion in urban areas, only a few schemes have been implemented world-
wide. Many attempts failed due to a wide variety of factors, with the (lack of) public and
political support as the most frequently mentioned factor (Vonk Noordegraaf, Annema,
and van Wee 2014). Congestion pricing is unpopular for different reasons, including the
expected ineffectiveness and perceived unfairness of the scheme, car users’ self-interest
and the scepticism of the government’s use of the revenues (cf., Schade and Schlag 2003).

Recently, interest in tradable credits applied to congestion management has increased
within academia, as this concept can address the above-mentioned concerns (cf., Dog-
terom, Ettema, and Dijst 2017; Fan and Jiang 2013; Grant-Muller and Xu 2014).
Because the concept can be operationalised using many different designs (Fan and
Jiang 2013), it needs to be specified with more precision for research purposes. In this
paper, we use the following description: An authority establishes a clear limit (cap) for
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car use on a certain stretch of road, during a certain period of a day. This cap is translated
into a number of credits that are distributed (free of charge) among the participants every
week, month or other unit of time. Participants pay a credit when they use the defined
road during the defined time of day, and they can sell and buy credits on a market
where supply and demand set the price. Participants can be households, but also tax-
payers or car owners for example.

A tradable credit scheme is potentially effective in reducing car use since the cap guar-
antees the predefined reduction in car use. Whereas with a congestion charge, the price is
controlled instead of the car use. Furthermore, the budget-neutral tradable scheme can
address equity issues in a flexible way through the allocation of free credits and provides
the opportunity for users to make financial gains from the system. Lastly, the scheme
does not generate revenues for the government as the money circulates between users.

These characteristics of the concept may lead to higher acceptability, and hence feasi-
bility, but they are no guarantee for policy implementation. The cap-and-trade principle
has been used in policies to, for example, limit greenhouse gas emissions and encourage
sustainable fisheries (Sovacool 2011) but a personal tradable credits scheme has not yet
been implemented anywhere and consequently, there is no relevant experience or evi-
dence base. Feitelson and Salomon (2004) state that before a new policy can be
adopted in practice, it does not only need to be technically and economically feasible,
but it also needs sufficient public and political support. Vonk Noordegraaf, Annema,
and van de Riet (2012) furthermore state that the likelihood of a road pricing policy
being adopted not only depends on whether it is seen as feasible, but also on whether
a policy opportunity occurs, and great political decisiveness is required. So far, most
studies on tradable credits for mobility management focus on the scheme design, the
effects on traffic flows or the behavioural responses of car users (see Section 2).
Studies on the feasibility of related concepts show varying results, but to the best of
the authors’ knowledge, an in-depth analysis of whether and under which circumstances
the theoretical concept of tradable credits for congestion management is considered feas-
ible, and hence can become a real policy option for congestion management, is still
missing.

In this paper, we therefore, explore the social, political, economic and technical feasi-
bility of tradable peak credits (TPC). We will present possible barriers and reflect on how
they can be overcome or avoided – if possible. The outcomes can be used to steer further
research in the search for an effective yet acceptable congestion management instrument.
Since TPC schemes are still a concept rather than a fully developed scheme and we seek
to explore, explain and understand this new phenomenon, a qualitative research
approach seems suitable. To that effect, semi-structured interviews with policymakers
and researchers from the field of transport in the Netherlands were held. These intervie-
wees were expected to be able to quickly understand the rather complex concept and
provide key insights into potential barriers to policy adoption. The use of semi-struc-
tured, in-depth interviews allows us to both have guidance and flexibility. The fixed
set of questions helps to gather information on all subtopics, while it also leaves room
for spontaneous reactions and hence relevant information may be gathered that has
not been previously anticipated.

The paper proceeds with an overview of recent literature on the feasibility and policy
challenges of policies involving (personal) tradable credits. Thereafter, an outline of the
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methodology follows in Section 3. Next, the outcomes of the interviews are presented
before discussing them and comparing them with recent empirical studies and theories
from literature on policy processes. The final section presents conclusions and
recommendations.

2. Literature on the feasibility of tradable credits

To the best of our knowledge, no extensive studies have been conducted on the feasibility
or barriers to the adoption of policies involving TPC. However, studies on related instru-
ments may provide some relevant insights. Relevant literature regarding the feasibility of
TPC can be divided into three categories: cap-and-trade systems (applied to industries),
personal carbon trading and personal credits in the transport domain.

Ever since Coase (1960) presented the idea of tradable property rights as a more
efficient way to manage negative externalities such as emissions, all kinds of cap-and-
trade systems, transferable rights and tradable credits have been studied and promoted
by economists (cf., Crocker 1966; Dales 1968). Actual policy implementation did not
occur at first because the concept was generally seen as impractical and many considered
it ethically ambiguous. Later, the required technologies improved and confidence in the
efficiency and equity of direct government intervention diminished (Ellerman 2003)
while other approaches were tried and failed (Tietenberg 2003). Since the mid-1990s,
several tradable credit schemes have been implemented in markets such as agriculture
(Sovacool 2011). Still, these schemes remain controversial and not every attempt to
implement a scheme succeeds. Several proposals have been analysed regarding the
policy obstacles (OECD 2000; Sovacool 2011). The level of the cap, the allocation of
the (free) credits and the nature of the problem are all topics that can lead to lengthy
debate among stakeholders, including the users. Furthermore, governments may be con-
cerned about high administrative costs, loss of revenues, the risk that big companies
exploit market power in the credit market, free-riders and loss of dynamic efficiency.
Thus, tradable permit schemes are implemented in various markets despite these contro-
versies, and with increasing familiarity this number may further increase.

The idea of applying tradable permits at citizen level evolved as a policy idea aimed to
reduce carbon emissions in the mid-1990s. Ten years later, personal carbon trading
(PCT) was being studied, mainly in the UK. The government had ambitious carbon
reduction goals and the PCT concept was explored, inspired by the belief that it is a
policy that reduces emissions in an efficient and fair way (Fawcett 2010). Studies on
social feasibility find support levels of around 25–40% (Owen et al. 2008; Wallace
et al. 2010), up to 80% (Bristow et al. 2010). These levels are relatively high given the
radical novelty of the concept. Moreover, these studies found that PCT is preferred
over an equivalent carbon tax. Parag and Eyre (2010) explored the wider feasibility of
PCT by identifying barriers in the policy arena using theories from literature on policy
processes and Woerdman and Bolderdijk (2017) defined barriers using insights from
economics and behavioural science. Parag and Eyre concluded that the evidence base
is currently inadequate to predict whether PCT would be adopted as a policy instrument.
Woerdman and Bolderdijk concluded that the scheme can be feasible from a micro-econ-
omic and behavioural perspective but argue that the implementation is unlikely from an
institutional-economic point of view, especially because of its integration with, in their
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case, the existing European Union’s Emissions Trading Scheme (EU-ETS). The small
number of governmental studies are more negative. In the UK, the Department for
Environment, Food & Rural Affairs (Defra) declared that PCT seems to be an idea cur-
rently ahead of its time, with lack of social acceptability as its main weakness (Defra
2008). The IPPR (2009) came to a similar conclusion after interviews with stakeholders.
Many interviewees find it an attractive idea in theory but think it will not be workable.
They have concerns about practicalities and costs, but mostly about fairness.

Attention to personal credits in the transport domain arose in academia when
Verhoef, Nijkamp, and Rietveld (1997) and Viegas (2001) explored the concept.
Further studies followed: on the effects of tradable credits on the transportation
network, market design and transaction costs, and user responses (cf., Dogterom,
Ettema, and Dijst 2018b; Wang et al. 2012; Yang and Wang 2011). Grant-Muller and
Xu (2014) concluded in their review that credits could be feasibly introduced and have
some advantages over other instruments to reduce congestion, specifically concerning
efficiency and equity. Although economic viability is often an important requirement
for a policy to become feasible, it is not sufficient, as we argued in the introduction.
However, studies on the wider feasibility and policy challenges are scarce. Social accept-
ability has been studied a few times. Dogterom et al. (2018a) studied car users’ acceptance
of a tradable kilometre’s credits scheme in the Netherlands and Beijing and found
support levels of 25% and 67%, respectively. Kockelman and Kalmanje (2005) found
that about 25% of their respondents supported the concept of (non-tradable) credit-
based congestion pricing (CBCP). Gulipalli, Kalmanje, and Kockelman (2008) conducted
a survey among experts who were asked to predict the effects and share their concerns
and ideas for implementation of CBCP in Texas. Most respondents expected CBCP to
be more effective than conventional congestion pricing, although many were concerned
about the level of administrative costs. They were positive about the technological viabi-
lity and because most transport economists supported CBCP.

3. Methodology

The feasibility of TPC and barriers to policy implementation are primarily explored using
semi-structured interviews. The interviews were conducted within the context of the situ-
ation in the Netherlands.

3.1. Case background: road pricing in the Netherlands

Many types of road pricing have been discussed and considered in the Netherlands. In
2010, a road pricing policy was at an advanced stage, involving many policymakers and
scientists, when the new coalition government decided to cancel the implementation.
Since 2010, the ruling coalitions have declared all road charging instruments controversial.
Instead, experiments rewarding peak hour avoidance were allowed and organised. Given
that rewarding for peak hour avoidance is not a durable solution and charging for road use
not an accepted solution, the idea of TPC was further developed. The first ideas regarding
personal credits for mobility management were published over 20 years ago (Verhoef,
Nijkamp, and Rietveld 1997) and from 2016 and beyond, the first steps towards a real-
world pilot were taken in a consortium consisting of academics and municipalities.
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3.2. Interviews

3.2.1. Selection of interviewees
The concept of tradable credits for mobility management is quite unknown even for most
professionals working in the field of transportation. Therefore, we selected the intervie-
wees based on their knowledge and experience with road pricing in general. A list of
researchers was compiled, based on publications on road pricing. This group covered
different fields of research which are relevant for road pricing, including psychology,
public administration, human geography, economics and transport engineering. As for
the policymakers, we aimed to select policymakers at different governmental levels:
those who were concerned with road pricing on a national level, as well as professionals
who were the road pricing experts in large municipalities. A few leading Dutch research-
ers were excluded because they were involved in the authors’ research consortium.
During the interviews, a snowballing technique was used to extend the list of names.
In total, we interviewed 16 people in 14 interviews, since four respondents preferred
to do the interview as a couple. After the 11th interview, no new insights were given
by the interviewees. After three more interviews without finding any new insights, we
considered the data collection to be saturated.

3.2.2. Interview structure and data analysis
Since we seek to take a broad perspective on the feasibility and implementation of a novel
policy idea, we adopted an existing framework to structure the interview questions and
minimise the risk of overlooking relevant aspects of feasibility. To that end, we found the
political-economics framework of Feitelson and Salomon (2004) the most suited because
their framework was developed to analyse the adoption of technical innovations in a
complex public–private context involving many actor categories. This framework has
been used before in the transportation literature to study, for example, the performance
of the hyperloop (van Goeverden et al. 2018), and the implementation process of road
pricing (Vonk Noordegraaf, Annema, and van de Riet 2012).

The four types of feasibility as described by Feitelson and Salomon (2004) were used to
guide the interviews. Their framework is illustrated in Figure 1. According to them, a first

Figure 1. Feitelson and Salomon’s feasibility framework.
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fundamental condition for a transport innovation to be considered as a new policy is that
is has to be seen as technically feasible. When people do not believe that it can be used, it
is very likely to fail. Furthermore, the benefits need to outweigh the (among others tech-
nical) costs in order to be feasible from an economic point of view. In the case of road
pricing, multiple studies showed that these schemes are still not widely implemented
despite economic and technical feasibility. As they explain, that is because social and pol-
itical feasibility are also prerequisites for adoption. An innovation can be considered
socially feasible when a majority of voters are likely to support it. According to them,
social feasibility depends heavily on the public perceptions of problems, expected effec-
tiveness and whether people are positive about the distribution of benefits and costs.
These perceptions can be influenced by experience with similar policies and can also
be affected by active agents that support or criticise the innovations. In that way, they
influence the ‘sanctioned discourse’. That discourse encompasses the policy ideas that
are seen by the media and elites as publicly acceptable. Political feasibility is partly deter-
mined by social feasibility since politicians take their voters’ preferences into account.
Indeed, it is assumed that politicians want to be re-elected. For the same reason, poli-
ticians can also be influenced by interest groups since they need their support for their
re-election and/or want to avoid negative publicity.

In order to leave space for spontaneous reactions unrelated to the framework, the
interviews started with general questions such as ‘What is your opinion on tradable
peak credits?’ and ‘What are the main barriers for the implementation of a system invol-
ving tradable peak credits in the Netherlands?’

The interview questions and a text about TPC were sent to the interviewees a week in
advance in order to facilitate preparation (see Appendix A for the translated text and
questions). The interviews took one hour on average and took place in February and
March 2018. The interviews were transcribed and summarised.

The summaries were first analysed in an impressionistic way to get an understanding
of the interviewees’ positions regarding each type of feasibility. Then, we analysed the
barriers to implementation in a structured way using the principles of content analysis
(Elo and Kyngäs 2008). We coded the barriers using an inductive method within each
type of feasibility.

4. Findings and discussion

Section 4.1. presents the findings, grouped in the order that the questions were asked,
although these categories are interconnected rather than fully distinct. The numbers
between brackets refer to the interviewees. The letter ‘G’ stands for governmental
employee and ‘R’ for researcher. Section 4.2 presents a broader discussion based on
the findings and relates them to empirical studies and theories on policy processes.

4.1. Results

4.1.1. Technical feasibility
Although technical feasibility heavily depends on the exact scheme design, most respon-
dents expect that TPC is technically feasible considering current developments in the ICT
field. These respondents mention that the principle of trading is already in use as
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emission rights, for example, which seems to work. Nevertheless, two respondents
mention that it is ‘the most challenging concept in terms of technique of all road
pricing solutions’ [R4, R7]. Others are less positive and doubt whether the government
is capable of implementing such an instrument:

An independent app developer might come a long way, but considering that such an instru-
ment would probably fall under the government’s responsibility (because it is a public
resource), through politics many requirements will be introduced which would make the
instrument complex, technically speaking [G3]

and: ‘You can expect problems similar to other government projects involving auto-
mation when introducing such a large and complex instrument’ [G6].

As the TPC concept is a relatively complex policy, interviewees foresee barriers
regarding privacy issues [R2; R5; R8; G2; G8] or problems with enforcement [R2; R5;
R7; R8; G1; G2; G6; G7; G8]. Furthermore, the technical system requires a very high
level of security in combination with the administration and detection system, which
decreases the technical feasibility [R1]. Lastly, mobility behaviour is hard to predict
which makes the exact design of the instrument difficult to determine. While in the
end, as already stated, the exact end design determines the technical feasibility of the
instrument.

4.1.2. Economic feasibility
Many interviewees believe TPC schemes have the potential to effectively reduce and
control congestion and create benefits for society. Indeed, the cap can guarantee the
traffic flow – with exemptions for congestion caused by collisions or extreme weather
conditions. However, some have doubts whether people will understand the system
and the price signals properly, whereas this is a requirement for the scheme to be
effective [R3; R8; G1; G4; G5; G6; G7]. The effectiveness of the instrument depends on
the level and dynamics of the prices. The question hereby arises whether the behavioural
effects will flatten out after a while [R6; G5]. Some interviewees are clearly negative about
the effectiveness:

I think market forces are imperfect. Not everyone will trade: some will forget to buy, or leave
their credits on their account. So it is a lot of hassle. Or others simply do not care about the
prices. When you constantly have to calculate the costs, you start to ignore the prices at a
certain moment. Constant price incentives do not steer behaviour. A credit price should
be high enough in order to be effective .[G7]

Another risk is that tradable credits crowd out the intrinsic motivation of people:

Tradable credits really focus on demand and supply (…). That bothers me, especially
because I’m afraid that people forget the aim of the policy due to the focus on trading.
Thus, trading or earning money becomes the goal instead of the higher goals (reducing
emissions, congestion, improving liveability). [R5]

Multiple interviewees mention the trade-off between differentiation of the prices and the
user transaction costs as a dilemma that is relevant for feasibility:

Theoretically, higher differentiation in prices makes a better instrument. Thus: different
tariffs depending on place and time. However, trading takes time. When individuals
spend more time on trading, then they save travel time. (…) The trading should run
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almost automatically. Thus, effectiveness increases with precise differentiated prices but that
will drive participants crazy in practice’ [R3]

and: ‘The effectiveness is highest when a participant deals with the instrument on a daily
basis. Although, he might fall back into his old habits’ [G4]. Other risks mentioned
concern the under-utilization of the roads [R3; R7; G4; G5; G7]. Empty roads might
also negatively influence public support [R3]. Therefore, the definition of the optimal
cap is important: ‘When the cap is too high, there is a risk that people pay credits but
are still experiencing congestion. When the cap is too low, traffic flow is excellent but
with a high drop in demand’ [G5]. Another risk regarding the cap is that too many
credits are distributed, as happened in the EU-ETS program. ‘Political parties may say:
we will distribute an X amount of extra credits’ [G6]. Furthermore, some think the effec-
tiveness may be decreased due to speculation [G7] and latent growth [G2].

The respondents are less outspoken on the question of whether the instrument is cost-
efficient, thus whether societal benefits exceed societal cost. Some mention that the
system costs will be relatively high [R2; R2; R4; R6; R7; G1]. Besides, the cost
efficiency also depends on the definition of costs within the societal cost-benefit frame-
work: ‘When you also include costs for future generations/environment/nuisance, and so
on, it becomes more complex’ [R5] and ‘You should also consider the negative effects for
the labour market. I think the likelihood that a societal cost benefit analysis is negative is
quite high’ [G3]. However, another interviewee remarks that the costs of such a pricing
instrument will always be lower compared to infrastructure expansion [G2].

4.1.2. Social feasibility
All interviewees evaluated the overall social feasibility as very low. A few interviewees
expect that the instrument will be received by the public in a similar way as congestion
pricing [R5; G1]. Only two interviewees expect the social feasibility to be higher than a
charging instrument, but still quite low. The remaining interviewees expect that the social
acceptability will even be lower compared to a charging instrument. The following bar-
riers are mentioned.

The perceived unfairness is, unsurprisingly, mentioned by almost all interviewees as
an important barrier to social feasibility. The unfairness between different incomes
[R2; R5; R6; G2] is mentioned: ‘Certain groups can get the idea that the richest people
will own the most credits’ [R2], but also the lack of an alternative [G1] is mentioned.
While a kilometre or congestion charge implies that everyone loses, a TPC scheme
does not. The interviewees recognise that this may benefit the perceived fairness, but
others emphasise that there will always be people who have to pay more than in the
status quo. Again, this can be perceived as being unfair [R3; R4; G1; R7; G2]. Related
to fairness is the distribution of the credits. Indeed, the way in which the credits are dis-
tributed, and to whom, define the distributional outcome of the scheme. Many intervie-
wees consider the distribution of credits to be a main barrier [R2; R4; R5; R7; R8; G2; G4;
G6; G7]. They explain that the distribution ‘will raise so many questions and discussion’
[R2] and any distribution will lead to a redistribution in wealth so there will always be
people who find it unfair [R4].

The fear that that peoplemay be excluded from the road during peak hours because they
cannot afford the credit price is also mentioned as a barrier to social feasibility.
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Theoretically, the credit price can greatly increase and hence become unaffordable for
people with lower incomes. People can be excluded because they cannot afford the credit
[R1; R4; R6; G3; G4; G6; G7] or because they do not understand the system because they
are visitors or not familiar with technology, for example [R3; G2; G3]. Also, the uncertainty
due to the varying credit prices decreases the acceptability [R6;G6;G7]. Furthermore,many
intervieweesmention the infringement of people’s freedomas an important barrier [R1;R2;
R4; R6; R8; G2; G4; G5; G6; G7; G8]. One interviewee even draws a parallel with the ‘feeling
of gasoline vouchers’[G5]. This may stir up a public debate whether it is desirable or accep-
table to turn the public road into a market product [G2].

The expected ineffectiveness is also seen as a barrier, just like regular road pricing is
perceived in literature on this subject. A TPC scheme has the unique characteristic that,
theoretically, it can guarantee the reduction in trips because of the cap. As one intervie-
wee mentioned: ‘Acceptability is higher when effects can be guaranteed’ [R6]. On the
other hand, opponents will ‘always claim that it will not work anyway’ [R3; R5; R6;
R8; G1; G2; G5] or cause privacy issues [G5; R7; R8; G2; G4]. A TPC scheme does
raise some new arguments for opponents. People can be sceptical of government-run
ICT projects because in the past the government has conducted a few ICT projects
that are considered to be failures [R6]. People from the public may also expect TPC to
be ineffective because users can speculate or commit fraud with the credits or hack the
system [R6; G2; G8].

However, the most reoccurring barrier identified is the ‘hassle’ or the transaction costs
the trading requires [R3; R4; R6; R7; G2; G5; G6; G7] although a few interviewees think
that some people might see this as a fun aspect: ‘People like to be smarter than their
neighbour’. However, most mention trading as an aspect that decreases social feasibility.
The trading requires extra time and effort from the users and also makes the concept
more complex and difficult to understand. Hence, multiple interviewees think the intel-
ligibility – whether people understand the system correctly – can be quite low. The fact
that the TPC concept is so novel and different from existing policies, decreases the social
feasibility [R3; R4; R6; G1; G3; G4; G5; G6; G7; G8].

4.1.3. Political feasibility
Many of the interviewees argue that the political feasibility probably correlates strongly
with the social feasibility since political parties are heavily influenced by their voters’ pre-
ferences. Hence, low social support leads to low political support. Still, there are also
other factors or actors besides social feasibility that influence political feasibility. The
interviewees mentioned the following barriers.

Policy integration in the context of the EU is seen as a possible barrier [R1; G5; G7]:

Tradable peak credits are unknown and haven’t been proven anywhere yet. Also, an EU-
wide legal basis is missing. A kilometre charge, on the other hand, is in line with European
policy guidelines that support ‘pay according to use’. Thus, a system with tradable peak
credits requires even more courage and perseverance from our politicians. I expect the pol-
itical feasibility to be very low because of that. Why would a politician take such a risk? How
can a politician ‘score’ with such an instrument?. [R1]

The complexity is also seen as a political barrier. The TPC concept is relatively complex
and contains many design options. According to some interviewees, this is an important
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barrier to political feasibility since ‘the devil is in the detail’: there are too many details
that can become a topic of political debate [R1; R2; G2; G3; G4]. Multiple interviewees
argue that it would be hard for a politician to explain the added value of TPC to the
public [R1; G1; G2; G3; G7]: ‘A minister cannot sell this instrument, it is not explainable
to the public’ [G3]. This also relates to the fact that the current evidence base is lacking
[R1; R2; R5; R8; R2].

The lack of revenues can also become a barrier. In contrast to a charging instrument, a
TPC system will cost money and the revenues from parking and car possession will
decrease, without generating any new revenue stream to the government. This might
lower the political feasibility [R6; G1; G4; G5; G7; G8].

Lastly, some stakeholders are seen as potential barriers. Stakeholders, such as newspa-
pers, can negatively influence the public debate and hence be a barrier to political accept-
ability [R2]. Political feasibility may also be lower because road pricing has already been
discussed many times before and stakeholders may be fed up with it [R6].

4.2. Discussing the findings

The interviews revealed a wide range of potential barriers and indicate that the main bar-
riers lie in the social and political context. This section presents a broader discussion. We
first discuss barriers related to the scheme design and to the international context. There-
after, we discuss potential barriers and ways to avoid or overcome them in the next steps
in the process of policy development. The barriers are compared to what has been found
in the small number of empirical studies on tradable mobility credits. Obviously, no real-
world empirical studies exist on the context and policy approach of TPC. Hence, we also
have also used literature on road pricing and theories from the area of policy processes in
our discussion of the findings.

4.2.1. Scheme design
First of all, the intelligibility – whether people understand the scheme, and behave as
expected – was often mentioned as barrier. This corresponds with literature on road
pricing, which found that understanding a scheme is a requisite for a scheme to be
effective and acceptable (Giuliano 1992). In general, people prefer simple, predictable
tariffs (Bonsall et al. 2007). Dogterom, Ettema, and Dijst (2018b) report that, in their
experiment on tradable kilometre credits, many people adapted their behaviour in a
rather complex way, which suggests that they understood the scheme. However, this con-
clusion is based on their sample of 308 respondents, whereas 918 people started the
experiment. It is plausible that people who do not understand the scheme are underre-
presented in their final sample. Furthermore, the tradable credit scheme in Dogterom
et al.’s experiment was somewhat simplified since they used fixed price levels. Brands
et al. (2019) did use dynamic prices in their lab experiment on tradable parking
permits and found that most choices were made in a rational way, which indicates
that they understood the scheme. This sample is probably also not representative of
the average car user or citizen since the participants were recruited from a former
peak hour rewarding project, which consists of frequent car users who are interested
in these kinds of projects. Thus, more research on the intelligibility of TPC is needed.
The way in which the information is presented and explained should get extra attention
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since, according to Bonsall et al. (2007), this probably heavily influences people’s ability
to understand a scheme.

Also, the hassle, referring to the perceived time and (mental) effort that is required by
the users, is another frequently mentioned factor which has barely been studied. Indeed,
regular road pricing schemes do not require much action by the user. The effect of trans-
action costs on the way the market functions has been studied (Nie 2012) but it is still
rather unclear how potential users perceive the hassle and how this affects their accept-
ability level. Brands et al. (2019) report that a majority of their respondents (strongly)
agreed with the statement: ‘participating in the experiment took little time or effort’,
which suggests that the transaction costs are relatively low. In their experiment, partici-
pants were asked to make a choice every working day, for two weeks. Thus, the intervie-
wees expect a lot of hassle, while the respondents in Brands’ experiment did not
experience much hassle. The perceived ‘hassle’ is relevant for further study since a
higher number of transactions lead to a more effective instrument, while too many trans-
actions may decrease public acceptability. If trading requires too much effort, a non-trad-
able alternative (such as CBCP) may be better.

The distribution of the credits was seen as an important barrier since it determines the
distribution of costs and benefits to a great extent, hence: who will be the winners and
losers of the scheme? Although the literature on tradable credits repeatedly mentioned
the distribution of the credits as an important characteristic, the public acceptability of
different allocations has barely been studied. Most studies confronted their respondents
with one particular scheme design (often, one where all participants would receive an
equal share of credits) when they asked for their opinion. Bristow et al. (2010) did
vary the allocation mechanisms and found that most people prefer a PCT scheme in
which permits are equally distributed, with extra permits for those with a greater
need, like living in a rural area, poor housing or disability, for example. Hence, the
optimal distribution of credits, in terms of acceptability level, is still rather vague.

Nine interviewees mentioned the risk of social exclusion as a barrier to acceptability.
The market mechanism can lead to prices which are unaffordable for certain people and
consequentially may exclude them from using the road during peak hours. The regula-
tors of TPC can diminish this problem by putting a maximum on the credit price and
allocating extra credits to those in greater need. However, whether the wider public
would accept an unequal distribution of credits is unknown. Moreover, TPC may also
exclude people who do not understand the system. Hence, the ease of use of the
system is very important and, as stated before, the intelligibility of all the types of
people who would be subject to the scheme should be studied.

4.2.2. Context and regulations
As mentioned by a policymaker, local governments do not have the autonomy and auth-
orisation to introduce a road pricing system in the Netherlands. What is more, the EU
regulatory context can also create barriers even if a TPC scheme is introduced on a
national scale or local governments get permission to introduce road pricing. It is unli-
kely that foreign license plates will receive free initial credits and exempting them from
the credit system will decrease public acceptability. Hence, surrounding countries will
probably oppose the introduction of a system which disadvantages foreign license
plates. This also happened when Germany tried to introduce a toll which disadvantages
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foreign license plates since the revenues of the toll would be used to compensate German
car users. The European Court, therefore, forbade the toll (BBC 2019). Thus, when
designing the scheme, the international regulatory context should also be taken into
account, which further complicates the process.

Furthermore, an interviewee pointed out that some lobby groups may prefer TPC and
become advocates. However, other stakeholders may oppose TPC. Lobby groups and
political parties with environmental goals will probably prefer regular road pricing
over TPC since the ‘polluter pays principle’ applies less to TPC. Besides, TPC can lead
to moral objections since one can consider it ‘a right to pollute’. Hence, they may
become active opponents of TPC. To our knowledge, the opinions of relevant lobby
groups and other stakeholders, such as political parties, have not been studied yet.

4.2.3. Additional barriers in policy development
The interviewees indicated that their perception of feasibility may change in the future if
new studies or experiments reveal new insights. The following steps in the policy process
may affect the feasibility.

First of all, many of the factors mentioned by the interviewees relate to the unclear
policy design. This is a non-exhaustive list of unclear aspects: How to determine the
cap? Who receives the credits? How (often) are the credits distributed? How often do
participants have to trade? How to deal with exemptions such as visitors and foreign
license plates? Who, if anyone, would regulate the price? Where, and at what times
are the credits needed? How will the scheme be regulated and by whom? Can partici-
pants also give credits to their visitors, for example? Although some of these questions
can be regarded as minor details that do not affect the mechanisms of TPC, they need
to be answered since they might be crucial for the social and political acceptability.
TPC should first stabilise into a dominant, fully developed design before it can pass
through a ‘window of opportunity’ (Geels and Schot 2007). Real-world experiments
can help to find a dominant design. Although experiments cannot simulate all
aspects and effects of a TPC scheme, varying experiments can nevertheless help
with understanding the effects and mechanisms of TPC. Experiments based on volun-
tary participation, in areas where congestion is strongest, in order to capture the
largest benefits and provide proof of concept about the effects and technical
aspects, may change people’s acceptability and reinforce the beliefs in the technical
feasibility.

Regardless of the amount of evidence about the concept, the moral objection of chan-
ging a public road into a tradable, marketable product remains. Here, framing can play a
role. Introducing the concept in a positive way, emphasising the effects on congestion
and avoiding it being seen as a rationing concept that infringes on people’s perception
of freedom. The budget neutral aspect should be emphasised: people receive a set of
free credits and they can buy some extra credits if needed or sell credits and earn
some money. The trading aspect seems to add to the perceived complexity and therefore
should not get a prominent role in the framing and communication. However, if the idea
of marketing public property conflicts with people’s deep core beliefs, it is unlikely that
this will change through communication style or an adjusted scheme design. Therefore,
future studies should try to better understand the underlying reasons for the public
opposing (or proposing) TPC.
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Even if a TPC scheme is considered feasible in all aspects, that does not necessarily
mean it will be implemented. According to Kingdon’s multiple-streams model
(Kingdon 2003), decisions regarding new policies can only be taken if there is a (coinci-
dental) coupling of three streams: the solution stream, the problem stream, and a stream
of political events (Koppenjan 1993). When the streams meet, a so-called policy window
occurs and during these time windows, decision makers can make a decision about the
solution to a problem. Regarding TPC, it is likely that the streams will meet again in the
future, since the congestion problem is further increasing. Currently, however, TPC
schemes are not within the ‘basket of policy solutions’. If TPC further matures into a
fully developed design, strong advocates will be needed who can place TPC in the sol-
ution stream. Then, TPC has to compete with the more established road charging sol-
utions that are already in the solution stream. A future development that may
decrease the likeliness of a TPC scheme being selected is the expected increase in electric
vehicles. When the share of electric vehicles becomes substantial, the government may
look for a different way of collecting taxes, instead of the excise duties on gasoline.
This may be an additional reason for the government to prefer a policy that generates
revenues, such as a kilometre charge, over a budget neutral option.

Lastly, if a TPC policy becomes part of the solution stream and is selected as a solution
during a policy window, it will probably lead to a long and complex policy process. As
pointed out by Ardıç, Annema, and van Wee (2015), traditional road pricing is
already too complex to be handled in one political cycle. Because of all the details and
design options, a long negotiation process is needed. They explain that consensual pol-
itical systems, such as the Dutch political system, are already known for the low capacity
for innovation, and when a long negotiation process covers multiple coalitions (agree-
ments) this gets even lower.

5. Conclusions

Tradable peak credits (TPC) are a new idea for congestion management and radically
different from established alternatives. This study has explored the feasibility of the
concept and identified potential barriers to the implementation of such a policy, by inter-
viewing policymakers and academics in the Netherlands. We found that all interviewees
were generally sceptical or unreservedly negative about the concept, despite the theoreti-
cal advantages of TPC qua effectiveness and public acceptability, and they identified
many potential barriers. The empirical studies and theories from the literature on
policy processes identified some more challenges to the development of a TPC policy,
including international regulations and the long negotiation process in the policy
arena. Although the number of interviewees was limited, the contrast between the expec-
tations expressed in the literature on tradable credits and our findings is striking.

Most interviewees thought the concept would be technically possible but found it hard
to estimate whether the costs of such a system would exceed the (societal) benefits in this
conceptual phase. The results showed that the main challenges lie in the context of social
and political feasibility. The distribution of credits, the intelligibility and the balance
between transaction costs and effectiveness were seen, in particular, as important chal-
lenges. Although most interviewees considered TPC unfeasible, they did not rule out
the possibility that this will change in the future. Some of the barriers they foresee
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may be overcome by adjustments to the scheme design or in the policy process, as dis-
cussed. The concept might achieve greater momentum if the design becomes more
precise. Also, real-world experiments in congested areas can provide proofs of concept
about the effectiveness and technical feasibility of the concept and this may lead to an
increase in acceptability. Other barriers however seem insurmountable, such as the
moral objection of ‘trading access to public property’ at this point in time. This requires
a new way of thinking about car use and road access – a paradigm shift.

This study is limited since it is a small-scale exploratory study capturing only one
moment in time. New insights, increasing congestion problems or decreasing trust in
established policies can all lead to different conclusions regarding the feasibility of
TPC. Besides, this study only considered the feasibility in the Netherlands. This
country has a long history of road pricing alternatives, and many of the interviewees
showed that they have trust in these alternatives. Policy acceptability is quite different
in other countries, for example China (Liu, Lucas, and Marsden 2019), where Dogterom
et al. (2018a) found strong support for tradable kilometre credits among car users. Thus,
TPCmight be more viable in such areas. Moreover, this study reports on the expectations
of policymakers and researchers regarding the feasibility aspects. As the discussion
showed, studies on TPC are scarce and many of the interviewees’ assumptions and pre-
dictions could not be verified. More research is needed on the actual public and political
acceptability, the economic cost and benefits, and the technical requirements.

Based on the current knowledge base, we conclude that tradable peak credits as a
policy solution have a low feasibility and faces even more barriers than the simpler con-
gestion charging alternatives. TPC may be conceptually elegant, but the concept lies very
far from the current way of thinking about the use of public roads and a paradigm shift is
needed before it can compete with more established and rigorously examined
alternatives.
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