
Review Article
Influencing Factors in Congestion Pricing Acceptability:
A Literature Review

Aya Selmoune, Qixiu Cheng , Lumeng Wang, and Zhiyuan Liu

Jiangsu Key Laboratory of Urban ITS, Jiangsu Province Collaborative Innovation, Center of Modern Urban Tra�c Technologies,
School of Transportation, Southeast University, Nanjing, China

Correspondence should be addressed to Qixiu Cheng; qixiu.cheng@seu.edu.cn

Received 29 September 2019; Accepted 26 December 2019; Published 13 January 2020

Academic Editor: Yuchuan Du

Copyright © 2020 Aya Selmoune et al.�is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Roads congestion pricing has been considered as an e�ective solution following the successful implementation of such programs
by many cities such as Singapore, Stockholm, and London. In multiple cases, congestion pricing projects have not been
implemented, and multitudinous industrialized countries’ governments are struggling to �nd an e�ective and satisfactory way of
introducing congestion pricing schemes that will not be a�ected by the public’s negative opinion and resistance. �e lack of
political and public acceptability can, therefore, be blamed for the nonimplementation of many congestion pricing projects in
many cities around the world. �is paper reviews eight cases where congestion pricing schemes were implemented or rejected, as
well as the major in�uencing factors that enable congestion pricing introduction and acceptability by road users, discusses public
and political acceptance of urban road pricing, and provides a valuable guideline for policy and decision-makers.

1. Introduction

Across the world, tra�c congestion had been a signi�cant
issue in most urban areas.�ese congestions lead to delays in
the movement of both goods and passengers. �e e�ects of
such tra�c delays are not limited to increased vehicles
pollutions due to emissions, gas waste, and increased road
usage costs among other challenges. Instead of these
drawbacks, economic productivity, as well as the land use, is
in limbo. In some of the largest cities across the world, a rush
hour may last more than an hour, and thus commuters have
to be stuck in tra�c that is hardly �owing. �e current
demand for roads is more than the available capacity, and
the future might be even worse if the prevailing conditions
persist. For instance, in the United States, wasted fuel costs
during tra�c snarl up in 2018 were estimated to $87 billion
[1]. To deal with this menace, agencies in the transport sector
have been devising new alternatives on handling congestion.
�e old traditional measures, that is, building new roads and
infrastructures, over the years have continuously been in-
e�ective because they do not relate the associated full fuel
cost on a clogged road with that travel. Other than that, road

pricing is advantageous, since it acts as revenues generator
and at the same time leads to an e�cient road capacity usage.
�e collected charges in most international road pricing
projects have been channelled in enforcement and operating
costs, improve alternative transit routes, and �nance road
infrastructures. Also, the revenues have enhanced trans-
portation for road users that may otherwise be seriously
compromised due to tra�c congestion [2].

To address roads congestion problem, two main options
are considered to either construct more roads or maximize
utilization of the existing ones. In the recent past, several
analysts and policymakers have been focusing their attention
on addressing the challenge of congestion in urban roads.
Congestion pricing has been viewed as the most appropriate
solution to ensure maximum utilization of existing roads.
However, there are very few cases where such project has
been fully implemented past planning stage, despite the
several types of research acknowledging that congestion
pricing is an economically sound tool that can be used to
manage road tra�c congestion e�ectively [3].

Introduction of congestion pricing has been discussed
and debated frequently, but public acceptability has been the
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main obstacle to its implementation [4]. Ideally, there are
two main challenges of introducing congestion pricing
scheme; these are the political and public acceptability, other
than the administrative and technical issues as many may
perceive. With minimal or lack of a strong political and
public support, such projects have proven to be very difficult
to implement in many democratic countries [5]. For the case
of Edinburgh, where the project was approved, a public
referendumwas conducted in February 2005, after which the
public accepted the introduction of congestion pricing in the
city [6]. In recent years, many countries and regions studied
the political and public acceptability of introducing the
congestion pricing policy locally [7–16].

In many fast-developing countries, the urban areas’
transport system is faced with traffic congestion. Due to such
problems, some options need to be put in place to curb these
menaces of congestion. In most cases, the solution considered
entails some initiatives, with upcoming small cities utilizing
the congestion pricingmethods as explained in this study.(e
public transportation system, walking, cycling (bicycles), and
congestion pricing as well as other additional incentives can
encourage residents instead of using private vehicles [17].

In this paper, we review eight cases where congestion
pricing schemes were implemented or rejected, as well as the
arguments for congestion pricing in those various cities, the
importance of taking into account parking pricing alongside
road pricing, and the effect of trying to implement or
implementing congestion pricing in multiple cities as well as
outcomes of implementation.

Further, this research material is aimed at examining
various factors that influence congestion pricing accessibility
in various urban centers. Indeed, most studies in the field of
congestion pricing only focused on four major influencing
factors of congestion pricing [18, 19]. (erefore, there is still
a need for a discussion on other factors that may help in-
crease public acceptance of road pricing. (is paper reviews
four most cited influencing factors in the literature, namely,
equity, complexity, privacy, and uncertainty, as well as other
poorly known but not less influential factors of public ac-
ceptance, that is, variable pricing system, impacts on traffic,
administrative issues, high installation costs, public atti-
tudes, use of project champion, use of mass transit, the
impacts on the multimodal flow, and political acceptance.

(is paper also proposes practical frameworks that can
be used in modeling road pricing impacts in attempts to
reduce congestion on roads. In this study, several studies
were reviewed in studies that have been undertaken de-
scribing several factors that influence congestion pricing,
while at the same time figuring out the influence and re-
lationship that exists in various forms of congestion pricing.

2. Review of Congestion Pricing Practices

In this section, we review eight cases, London, Stockholm,
Singapore, Edinburgh, New York, Norway, Hong Kong, and
Milan, where congestion pricing schemes were proposed
and successfully implemented or rejected; hence both types
of cases will give a clearer image of the factors influencing
congestion pricing acceptability.

2.1. London. After three decades of preliminary feasibility
studies, London congestion charging scheme was finally
implemented in 2003. Indeed, since 1965, numerous studies
have reported that a congestion pricing scheme in central
London could ameliorate the traffic and the environment
and raise revenues. After the implementation, the results
showed a diminution of potentially chargeable vehicles and
considerable expansion in exempt vehicles and 40% to 70%
fewer accidents within the charging zone, and even though
implementing the scheme is costly, the economic benefits
are positive [20]. In 2005/2006, the scheme generated net
revenues of approximately £122 million, from which £100
million have been spent on improving bus services [20].
Santos [21] added that the bus reliability has raised not just
as a result of reduced congestion in the charging area but
also as a result of increased investment on public transport.
Along these lines, the London case confirms that the im-
provement of public transport is a crucial factor in im-
proving public acceptance, as highlighted by Small [22],
mentioning that congestion pricing yields to an effective
cycle in shifting car user to public transport, creating a
remarkable decrease in cars numbers and allowing buses to
travel faster. In a different study, Santos reported that, by the
time the system was introduced, public support attained
49%, which increased to 70% after the scheme was intro-
duced [23]. (e finding is consistent with those findings of
recent studies, which reported that, in Stockholm, people
have become more positive as they have experienced con-
gestion pricing effects (e.g., Börjesson et al. [24]).

2.2. Stockholm. A long and acute debate preceded the
Stockholm trial starting in the 1970s [25]. A few years later,
three major political parties made an agreement, the so-
called “Dennis package,” a political agreement to build new
roads and improve public transport; it aimed to mitigate
congestion and control roads traffic in Stockholm [26].
However, the package collapsed in 1997 due to political
disagreement and an absence of public support [27]. In 2006,
a trial finally took place in Stockholm, aiming to reduce
traffic, increase accessibility, and improve environment
quality. (e trial was succeeded by a referendum among the
citizens in September of the same year [28], where 51.3% of
Stockholm inhabitants voted in favor of the congestion
charge scheme; the parliament then decided for the per-
manent implementation of the congestion charge system
[25]. In a study that evaluated the effects of Stockholm
congestion charging system six months after, Hugosson and
Jonas [29] reported that not only did the accessibility has
improved and travel times fell as a consequence of traffic
declining but the Stockholm trial led to decreased emissions
of particles and carbon dioxide by 14% in the inner city, and
even if it is delicate to convince the vehicle users about the
environmental benefits, both of the public and political
acceptance increased after the trial [30]. In a similar study, 5
years later, Börjesson et al. [24] indicated that the most
critical factors affecting public acceptability are benefits that
may turn out to be more considerable than anticipated; they
concluded: “accept the unavoidable, when the charges are
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fixed, resistance may decrease due to psychological effect
known as cognitive dissonance.” Another study of Schade [31]
showed that once users are convinced that the scheme is
already decided, they tend to cope with the unavoidable event.

2.3. Singapore. Due to its very small and limited territory, in
addition to the excessive demands on land resources and the
fast-growing number of vehicles, Singapore, an island city-
state by definition, had no other potential solutions but to
introduce the Area Licensing Scheme in the early 1970s,
delineating a restricted zone in the central business district.
Phang [32], then, described it as the “world’s first compre-
hensive road pricing scheme.” With the exemption for the
vehicles with 4 passengers and more, besides a rise in parking
fees by 100% and the implementation of a park-and-ride
scheme (15,000 parking spaces), the scheme’s success was
almost instantaneous as the traffic fell by 43% during peak
hours [32]. For more efficiency, the Area Licensing Scheme
was replaced by the Electronic Road Pricing (ERP) in 1998,
more sophisticated and adaptive system; the charges were
automatically attributed based on the vehicle type, the lo-
cation of the gantry, and the time of the day. Santos [33]
qualified it as themost efficient system by that time. In August
2013, the government increased the tolls for 7 gantries, which
led to an increase in bus ridership by 12% to 20% during peak
hours [34]. Santos [35] also reported that improving public
transport is the key to a successful urban congestion pricing
scheme and the imperative strategy to gain public support.

2.4. Edinburgh. (e scheme was introduced in a referendum
in 2005; the proposed charge was £2 during the weekdays for
crossing one of both cordons, and the outer cordon would be
payable from 7 am to 10 am, while the inner cordon would
charge from 7 am to 6.30 pm. (e pricing scheme did not
propose any discounts for residents and was rejected in the
referendum, due to the lack of information, as the plans were
not well developed and thus very difficult to “sell” to the
public, and consequently the lack of public trust and support
[4]. Gaunt et al. [6] reported that the main determinant of
voting was car use; indeed, car owners opposed the scheme,
while non-car owners approved it. In another study, Rye
et al. [36] analyzed the reasons for nonimplementation and
concluded that one of the main reasons was the press
coverage, which decreased attention about the benefits and
merits of the pricing scheme, besides the institutional
context of the scheme, the lack of a strong political
champion, and insufficient development resources [6].

2.5. New York. In 2007, Mayor Bloomberg announced
PlaNYC, which contains more than 120 policies to make the
city more sustainable, including a pilot congestion charging
program [37]; the proposed plan consisted of the following: a
zone charge from Monday to Friday, from 6 am until 6 pm,
and $8 a day charge for cars, $4 for driving within the
charging zine, $21 for trucks going into the zone, and $5.5
for trucks driving within the charging zone [38]. Based on
the public’s opinions, several adjustments were made on the

plan’s fairness and complexity, and the commission passed
the plan with a vote of thirteen to two [39]. However, two
rounds later, the State Assembly decided not to vote the
scheme because of the opposition of the public and the
elected officials. Numerous studies investigated the non-
implementation of the congestion pricing program in New
York; Odioso and Smith [40] compared between surveys
carried out in London, Stockholm, and several US cities
including New York City, in order to analyze the factors
influencing public acceptance of congestion pricing and
concluded that respondents who trusted the reported
benefits of the scheme and were more informed and familiar
with it or used different transportation modes were more
likely to show support. US cities should better “sell” the
environmental and traffic benefits of the schemes, improve
public transport, and have a clear plan of revenue used to
increase public acceptance. On the other hand, Gu et al. [18]
found that the main reasons for this rejection were a clumsy
political handing, a lack of a congestion pricing trial, and an
inadequate solution for the equity issue; therefore, the re-
jection came mainly from the public and the elected officials.

2.6. Norway. Norway has started using tolls as a financial
instrument for infrastructures construction for over 80 years
[41]. Bergen, Oslo, and Trondheim have many similarities
when it comes to road pricing, policy, and decision-making
[42]. Toll financing projects were based on political agree-
ment, following a two-step political process: toll financing
acceptance and the approval of financing scheme. Table 1
shows the main characteristics of Bergen, Oslo, and
Trondheim toll cordons. Few surveys were conducted in
those cities 1 year before and 1 year after the opening of the
cordons to assess the public attitude; Odeck and Bråthen
[42] discussed the results and concluded that, in fact, users
become less negative to tolls after the implementation.

Even though the first goal of Norway toll cordons was
not congestion pricing, it has taken an active interest in the
transport professionals’ field such as Odeck and Bråthen [42]
and Ieromonachou et al. [43]; on the other hand, the use of
automatic vehicle detection and debiting was another in-
fluential factor for an efficient congestion pricing scheme
[43, 44].

2.7. Hong Kong. In 1983, the government of Hong Kong
announced the introduction of the world’s first ERPS, that is,
Electronic Road Pricing System in order to manage and
solve the traffic problems. Hong Kong had unique geo-
graphical, political, and economic features to make an ex-
cellent place to introduce ERPS [45]. (e implementation of
a pilot stage of Electronic Road Pricing System then began in
July 1983 with 18 toll sites in the central business district
using automatic vehicle identification [46] and was com-
pleted in March 1985 and reduced traffic by 11%. However,
despite all the positive results and the arguments in favor of
the ERP, the scheme was shelved. Since then, numerous
studies have been carried out to discuss the reasons for such
a failure, in particular the lack of political courage as no
responsible dared to propose such a scheme [45] and the
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unsolved equity, exemption, openness, and trust issues [47],
the excuses of “traffic condition were not seen to be suffi-
ciently bad” [48] besides the rapid and vigorous expansion of
the MRT (Mass Transit Railway) that significantly helped to
ease congestion in the area [49], and even the argument
about privacy, which was a highly controversial factor in the
Hong Kong case [29]: “the fear of a ‘big brother’ government
were foremost in people’s minds” [49].

2.8. Milan. In 2008, a cordon pricing scheme named
“EcoPass” was introduced in Milan, by which all the vehicles
entering the city center from Monday to Friday, 7.30 am to
7.30 pm, have to pay a pollution charge corresponding and
proportional to their vehicle’s emissions [50, 51]. (e scheme
aimed to reduce both pollution and congestion; indeed, after
11 months, the traffic decreased by 12.3% and NOx and CO2
were reduced by 17% and 14%, respectively, within the area,
while public transport users increased by 9.2% [52]. (e
scheme was then replaced by “Area C” with a flat daily charge
of 5 euro, 7.30 am to 7.30 pm and until 6 pm on (ursdays.
Utility vehicles have been exempted, and commercial vehicles
had a discount of 2 euros [53]. (e impacts on traffic were
even greater with Area C scheme: 30.1% of traffic reduction,
23.8% less road accidents, 12.5% more public transport users
with 11.8% increasing in public transport average speed, and
finally a reduction of 18% of PM10 emissions after the first
year [54]. To conclude, there was a major change in Milan
scheme that aimed to reduce pollution at first and then shifted
successfully into a congestion charge scheme, and the trial was
a key factor at that purpose.

3. Influencing Factors on the Acceptability of
Congestion Pricing

Several studies have addressed the issue of the congestion
pricing and the public acceptance of the congestion pricing
from many aspects; even though a lot of studies provide
theoretical aspects, very few provide the practical imple-
mentation of congestion pricing and its major driving forces
and factors that can influence its willingness attitude. Few
studies presented and reviewed only four major influencing
factors of congestion pricing, such as [18, 19]. (us, factors
that strongly influence public acceptance are not well un-
derstood. (erefore, there is still a need for a discussion on
other factors that may help increase public acceptance of
road pricing. In order to arrest the above problem, this
section presents a review of the four most cited influencing
factors in the literature, namely, equity, complexity, privacy,
and uncertainty; and the remaining nine poorly known but

not less influential factors of public acceptance will be in-
troduced in the next section.

3.1. Major Influencing Factors in Congestion Pricing
Acceptability

3.1.1. Personal Privacy. In Hong Kong, for instance, the
privacy issue was first noted during the scheme trial that
resulted in the proposal rejection in the future referendum
[49]. Various groups of executives were concerned about the
invasion of users’ privacy [47, 55]. During the imple-
mentation of congestion pricing in London and ERP in-
troduction in Singapore, the privacy issue was fully
addressed [19]. Singapore’s ERP smart card does not store
private details for both drivers and vehicles. Hence, private
information of commuters will not be recorded at various
transacting points. To create trust and encourage public
acceptance, the transport stakeholders are mandated to
secure the privacy of smart card holders. For industrial or
research applications usage of smart card data, it is required
that personal information be securely kept.

3.1.2. Factor of Fairness. Equity issue manifests when there
is a distribution of tolls as well as various sociodemographic
groups. Numerous times, people with mobility impairment
and low-income drivers were the most affected with severe
traveling burden when congestion pricing is introduced, as
they have fewer travel choices [56]. (is is the case as “the
poor” are hampered with extra expanses, hence limiting
them from using road infrastructure as compared to their
rich counterparts. Also, when a pricing scheme is installed,
many concerns about its fairness are raised by citizens living
both inside and outside the charging zone. (is, therefore,
implies that the public has to be aware of the fact that the
congestion pricing scheme introduction is a step forward in
creating an equitable use of the transport system [57].
Congestion pricing schemes implementation in Stockholm,
Milan, and London was sensitive enough to address equity
issues. For the case of London, it involved granting full
exemption of vehicles used by people living with disabilities
and of a £10 fee for vehicle registration on an annual basis for
vehicles that are registered to individuals from the con-
gestion charging zone [58]. (is is similar to the Milan case
as there are exemptions for vehicles that are used by the
handicapped and frequent road users discounted [52].
Börjesson et al. [24] argue that the case is slightly different in
Stockholm as the scheme is generally progressive, where
there are differences in overall monthly earnings between
groups; gender dictates the amount one earns as men were

Table 1: Main characteristics of Bergen, Oslo, and Trondheim toll cordons.

Characteristics Bergen Oslo Trondheim
Date January 1986 February 1990 October 1991
Mode of operation Manual Semiautomatic Automatic

Charging period Monday–Friday
6 am–10 pm Permanent Monday–Friday

6 am–5 pm
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charged more than women, and numbers of the employed
are more than those of the unemployed.

On the other hand, there is evidence that the issue of
equity was not well addressed in Edinburgh, Hong Kong,
and New York City, where the rejection of proposed con-
gestion pricing schemes was experienced. In New York City,
based on public opinion, there were multiple adjustments to
the original plan’s fairness and complexity. Despite all these
attempts, the final document was not voted in by the State
Assembly due to much opposition. (e strongest oppression
was from areas that depend more on vehicles and experience
the least cases of public transit like Southern Brooklyn and
Eastern Queens. Ryley and Gjersoe [59] noted that, for the
case of Edinburgh, politicians considered exemption of people
with mobility impairments from the charge unfairness, and
this contributed largely to the abandonment of the entire
project. (is was the similar case experienced in Hong Kong;
due to political pressures, commercial vehicle owners and taxi
drivers were exempted from the charge. (is move was likely
to increase the burden on other road users who would not
have been exempted from the scheme, and thus private car
owners felt discriminated against and singled out [47].

Santos [60] argues that the tolling mechanism also has
the potential of creating the problem of equity. In Singapore,
the ALS allowed an infinite number of passages that raised
equity issues from the public. To address this issue, the ERP
was introduced as an enhancement. In Edinburgh, New
York City, and later on in Milan, a flat toll mechanism was
used, while in Stockholm, Hong Kong, and Singapore, a
time-of-day toll mechanism was used. (e advantage of
time-dependent charge helps in identifying equity concerns
that were raised by the use of the tolling mechanism. France
and Kaniok [61] conducted a study whose findings were that
the distance-based congestion pricing with a fixed kilometer
charge was averagely the most approved mechanism com-
pared to the other possible alternatives. However, in the
United Kingdom, the preferred mechanism was the fixed
cordon over the variable one [62].

3.1.3. Increasing of Risk. Uncertainty is among the major
reasons that affect the introduction of new policies, and
congestion pricing is not an exception. Ingberman [63]
argues that the main reason for uncertainty leads to lack of
support when introducing congestion pricing schemes as
many voters are likely to continue maintaining their status
quo when new schemes are being introduced without proper
trials. De Borger and Proost [64] identified two types of
uncertainties: uncertainty due to revenue allocation and
uncertainty due to the efficiency of the proposed scheme.

Jones [5] concurred with this by stating that the un-
certainties of proposed congestion pricing schemes are the
main reason for their resistance. In Hong Kong, Noorde-
graaf et al. [19] reported that the government made very little
efforts in selling the proposed scheme and this was the main
reason why it was rejected. Lack of positive publicity denied
the general public a chance to know the associated benefits
and impacts after its introduction. (e less the information
the voters have, the more they are likely to vote against plans

of introducing new policies; on the contrary, the more in-
formation they have, the higher the probability of voting in
new plans is [65].

(is implies that uncertainty over a proposed scheme
like congestion pricing is likely to have a negative effect on its
future development. It is therefore important to provide the
general public with enough education and information
through trials to ensure the successful implementation of
new policies. Revenue allocation is also another issue that
has to be spelled out clearly to ensure acceptance of any
congestion pricing scheme [66]. Programs like using col-
lected revenues from congestion pricing to improve roads
facilities and provide support for other transport modes can
increase chances of accepting the introduction of congestion
pricing projects.

3.1.4. Difficulty of Implementation. (e complexity of
proposed schemes can be blamed for a failed imple-
mentation of congestion pricing schemes in Great Man-
chester and Edinburgh, as they were cordon-based andmore
complicated when compared to other available schemes
[67]. Both of these schemes were designed with two cordons,
unlike the one in Stockholm that had a design of only one
scheme, which was easily understood [68]. A similar situ-
ation experienced in Milan was Area C, which is easier to
understand than EcoPass (the predecessor of Area C) due to
the application of charging rates. In the scheme of Area C,
the pricing is fixed, while in EcoPass, it was calculated based
on vehicle types, fuel types, and its Euro emissions classes.
(e process of switching from a complex scheme to a
simpler scheme for the ease of calculating returns turned out
to be accepted by the public and encouraged further de-
velopment [67].

(e failures experienced in Great Manchester and
Edinburgh and the success in Milan and Stockholm imply
that it is important to begin with a simple proposal that is
well understood to ensure that residents and the public
understand it. Singapore’s case shows that it is possible to
consider changes in the initial congestion pricing scheme
and make changes at a later stage. (e scheme initially
adopted a flat toll of about $1.3 before it was modified and
expanded to a more complex scheme ERP, where charging
rates vary by the time of the day, vehicle type, and its lo-
cation. Upgrading the system was not considered as a
complex issue, since motorists were already familiar with the
basics of the scheme, and the efficiency and equity aspects
were improved [32].

To sum up main congestion pricing acceptability factors,
as tabulated in Table 2, related literature sources have
pointed out that public acceptance towards the vice, con-
gestion pricing, is mainly dictated by four factors: equity,
privacy, uncertainty, and complexity.

3.2. Other Factors Influencing Congestion Pricing
Acceptability

3.2.1. Variable Pricing System. (e idea of congestion
charging was introduced in central London with hopes that
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it would act as a turning point in addressing various
challenges encountered when applying the congestion
charging policy. Olszewski and Xie [80] note that accu-
rately predicting the behavior of motorists in response to
direct charging schemes imposed on them is the main
hindrance when evaluating benefits derived from a road
pricing scheme. Also, when a pricing scheme involves the
use of a flat toll, demand elasticity can be employed in
making estimates of traffic impacts. However, this tech-
nique becomes ineffective in cases when addressing time-
variable pricing for motorists with several options to re-
schedule trips easily and make them when there is no
charge or a lower charge.

3.2.2. Impacts on Traffic. Introduction of congestion pricing
exerts several impacts to traffic. In a study conducted by
Transport for London, it was established that there were
some reductions in vehicles numbers as a response to the
establishment of a charging scheme and the average in
driven distance had a likelihood of increasing or reducing as
per the relative magnitude of the specific change. It was also
observed that the average kilometers covered by vehicles
being charged decreased.(is signified that reduced number
of vehicles in the town was not fully compensated for by
longer driving distances.

In addition, Litman [71] argued that the quality of public
transport is a major factor that can influence how the public
react to plans of introducing congestion pricing schemes.
For the case of the failed attempt of implementing the
scheme in New York City, there were concerns about the
quality of the public transport system. In some cases, public
transport can easily be related to factors like fairness,
problem awareness, and freedom [76].

3.2.3. Administrative Issues. (e project of London Con-
gestion Charging was well managed and operated as
intended; however, problems were still encountered in the
administration of the project, specifically its enforcement
process. An unacceptable number of penalty charge

numbers (PCNs) were erroneously issued, leading to in-
correct processing of appeals and representations.

Another challenge of properly implementing the pro-
gram of congestion pricing is license plate theft. (e PCNs
that are given to theft victims were affected in the United
Kingdom due to this problem [80]. In addition to this, there
are gadgets that are capable of fooling number plate reading
cameras, being circulated on the black market; the best
example is the liquid crystal display license plate; this gadget
is operated by a switch inside the car, sending a signal to the
false plate, and can attach a fake number to an existing
vehicle’s plate, thereby concealing the real license number of
the car [81]. However, these challenges have not spread out
to rampant levels to affect the functionality and level of
enforcement of the London Congestion Program [80].

3.2.4. High Installation Costs. High initial investment capital
is required in laying the system for congestion pricing,
despite its low operating costs. In most cases, this high cost
may deter cities in the (ird World from investing in such
projects, unless privatization is involved or they are donor
funded. (ere are rapid changes in technology, and this may
translate to frequent upgrading or replace the existing
structures within a short period, and that may require high
costs [82].

(e congestion pricing system is expensive and not fully
foolproof. (e mechanical error can occur on the system,
and vehicles erroneously changed, and this requires that
emergency teams must be on standby to ensure a quick
recovery. For this system to be accepted, the public must
therefore know and understand available avenues to be
followed when they feel to have erroneously been charged by
this system [82].

3.2.5. Public Attitudes. Public attitudes and perceptions
have a great influence on the respondent’s answer when
congestion pricing system has to be introduced. Generally,
many of the respondents tend to believe that the intro-
duction of the system has a positive effect on the

Table 2: Explanations and key references of the four main influencing factors of congestion pricing.

Factor Definition Literature cited (related)

Factor of fairness

Two elements make up the issue of equity in
congestion pricing: the tolling strategies and the

distribution of tolls among various sociodemographic
groups.

[56, 57, 67, 69–73]

Personal privacy

(e core opposition cause of congestion pricing is
privacy, since the client’s private information

recorded may be deemed an invasion of travellers’
privacy.

[5, 19, 49, 66, 71, 72, 74, 75]

Increasing of risk

(ough the electorates are well versed on matters
status quo, they are not certain or well versed with the
proposed congestion pricing regarding revenue

allocation and effectiveness.

[4–6, 22, 57, 63, 64, 73, 76, 77]

Difficulty of implementation
To settle an efficient and clear hypothetical charging
scheme that is conveniently understandable and
useful for road’s users and the public in general.

[61, 65–68, 75, 77–79]
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environment when vehicle emissions are reduced, hence
becoming more supportive of the introduction of these
changes. On the other hand, another section of respondents
does feel that the introduction of a congestion pricing
scheme in their city would negatively affect their mobility by
decreasing their trips to the city to undertake their daily
chores like shopping and entertainment. Such respondents
become less supportive of the project, hence hindering the
overall decision of introducing the project [76].

Apart from reducing traffic congestion—the main
purpose of introducing congestion pricing—some of the
other main benefits realized from such schemes that will
increase public acceptance include increased revenue and
transit ridership and improved public health and environ-
mental benefits and travel times and transit services due to
improved traffic conditions. Our quantitative empirical
analysis showed that people are more susceptible to
accepting congestion pricing schemes if they feel more
concerned about environmental and economic benefits.

3.2.6. Use of Project Champion. (ese are charismatic in-
dividuals whose main activity is spearheading planned
projects to ensure their acceptability. (ey ensure project
acceptability by stimulating the process and ultimate ac-
ceptance of projects by ensuring the process of introducing
the charging system put in place. Existing research findings
show that the motivation of all projects that had some kind
of a champion figure, whether an individual or a coalition,
can be linked to motivating that spread beyond imple-
mentation stage of the transport policy. In addition, poli-
ticians’ support is critical when introducing a tolling system,
whether a charismatic champion of the project is in existence
or not [82].

Zheng et al. [76] note that even though it is appealing,
conducting a successful survey on policymakers on the issue
of congestion pricing becomes very sensitive, except for the
case of Australia, which was also affected by lack of enough
evidence on the issue. It should, however, be noted that
policymakers’ support is always linked directly to general
publics’ support, mainly for two reasons. (e first reason is
that, in democratic countries, voting is done by the general
public, and, secondly, acquiring strong public support is the
initial step for one to secure support from politicians. (is
makes politicians sensitive when discussing any transport
policy for implementation when they know they lack public
backing. (us, it becomes a challenge when one has to
measure and accurately understand the public acceptance of
a congestion pricing scheme before its implementation.

(erefore, in many cases, the resistance of the public has
always been considered as an inhibitor to the process of
introducing congestion pricing schemes, save for the case of
Edinburgh, where the project was accepted after an exclusive
referendum in February 2005 [4].

3.2.7. Use of Mass Transit. A key element that enables the
success of congestion pricing is the use of mass transit, like
buses, as in the case of London Congestion Control. In this
case, many commuters switched to mass transit after being

priced out of driving their cars. (is greatly increased the
number of passengers and any changes like increment in
charges will have very minimal impacts on the number of
cars being driven on a particular road and no overall effects
on those riding bus.

In the United Kingdom, the London Congestion Control
is not the only contributing factor to an increase in mass
transit. Restructuring of bus fares in recent years contributed
to a real reduction in the average fare that one is charged on a
trip. (is leads to improved bus service reliability as there is
now reduced waiting time: a reduction of 30% on routes in
and around the charging zone.

3.2.8. Impacts of Congestion Pricing on the Multimodal Flow.
Experiences have shown that the improvement of public
transport was a factor of vital importance to any successful
congestion pricing scheme. Indeed, congestion pricing plans
have raised cars’ travel costs, reduced both traffic and travel
time, and increased public transport speed and frequency.
Hence, road pricing incited a large number of car users to
switch to different public transport modes. In London, the
major response of car users was to change destinations,
reduce trip frequency, change their departure time, park and
ride outside the area, or shift to another mode, that is, public
transport or bicycle trips that increased by more than 80%
across the charging zone. (e case was similar to those of
Milan and Stockholm, where the majority of users switched
to public transit: around 74% switched to public transport in
Stockholm or switched route to avoid the cordon, decreased
their trip frequencies, and even canceled their travel in some
reported cases [28], leading, in all the cases, to a very sig-
nificant increase of public transport use, bicycles, and
carpooling.

3.2.9. Public and Political Acceptance. Political and social
acceptance when planning a tolling system is a key function
in the practicability of building a road-pricing program [82].
In a study in 2005 about the referendum conducted in
Edinburgh, where the road pricing scheme was rejected, Ison
and Rye [47] found that 80% of participants felt that urban
road pricing is publicly unacceptable. Also, several studies
have been undertaken to create the link between social
aspects and acceptability of road pricing policies in both the
UK and Norway [83]. From these studies, it is evident that
the success of a pricing system relies on perceived benefits
and the justification that is granted to the overall program in
a particular area. It is important to consider the views of the
general public and incorporate them as much as possible in
the scheme designing phase to ensure the success during
future operations of the plan. (erefore, government offi-
cials and operators have to value the public acceptability as a
must for the success of the project.

Goodwin et al. [84] emphasize the importance of
including views of various groups in a congestion pricing
scheme early in project designing stage. Furthermore,
they elaborated on the significance of considering the
interests of different groups rather than basing a decision
on the overall state of public opinion. (is is because
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some empirical literature indicates that the public still
lacks the best knowledge of using pricing policies in
finding lasting solutions to traffic congestion over other
policies.

3.3. Discussion. In many cases, the single most barrier to the
implementation of congestion pricing schemes is the lack of
public acceptability during implementation [62]. (is paper
therefore has summarized several factors contributing to the
lack of public acceptability when governments want to in-
troduce congestion pricing on particular roads. Reducing
traffic congestions and improving available alternatives have
abstract possibilities; chances of charging are more tangible
of solving this problem.

Before the introduction of any management policy, its
masterminds must have a clear set of goals to be achieved,
and this also applies to congestion pricing. Whatever the
goals that are set, they should be explicit, whether it aims at
reducing traffic congestion, generating revenues, improving
the air quality, or a combination of these goals. To increase
goals acceptability by the public, it is important that they are
quantified to some extent, and this can be done in coop-
eration between traffic experts and policymakers who are
conversant with fixing consistent goals to ensure their
targets, which is more difficult than most policymakers
realize. (ese objectives should all be pertinent and con-
sistent with the overall objective. It should be noted that
choosing ill-formulated goals and targets when planning for
a congestion pricing program is likely to cause problems
when designing it, at the very least causing confused dis-
cussions. (is is therefore likely to affect overall project
acceptability [30].

It should be noted that, despite these financial and
technical challenges, low public acceptance of proposed
congestion pricing schemes is the most significant of all.
According to Schaller [39], it is quite essential to involve the
public in the final shape of a proposed scheme. In New York
City, congestion pricing gained support from the general
public and some elected officials because of top-level lead-
ership coupled with an education campaign and strong
assistance from the civic community.

Congestion pricing trial projects are important to ensure
that the general public has access to all important infor-
mation concerning the project to be implemented to ensure
that it gains the needed support. (is shows that lack of
publicized information concerning congestion pricing ef-
fectiveness is the major contributor to their rejection, and
relevant stakeholders should be included in trials in their
planning stage.

Other experiences, like Stockholm [24] and Norway
[42, 85], also showed that the public opinion has significantly
changed, despite the primary negative public attitude,
seemingly because users realized that the revenues are being
spent on transport projects from which they would benefit,
such as improving public transport services and building
park-and-ride facilities, as well as other new infrastructure.
(erefore, people became more positive as they have ex-
perienced the real effects of congestion pricing schemes on

the traffic; however, it is slightly more difficult to convince
the public of the environmental effects [29].

In addition, the complexity of the congestion pricing
scheme has a huge impact on the success of a pricing
program. In fact, the failure experiences in GreatManchester
and Edinburgh and the success in Stockholm and Milan
highlighted the importance of beginning with a simple
proposed scheme that is well understood for the residents
and the public. Indeed, the more the complex a project
seems, the lower the chances of public acceptance are, and
people are more likely to support a project that clearly
addresses the issues of uncertainty. Some of the main factors
to be considered include ensuring that the design of the
scheme chosen should be simple and avoid any unnecessary
complexity that can be involved. Complex schemes tend to
be misunderstood by motorists and residents who might
tend to believe that these changes are likely to be larger and
be applied on a frequent basis. Moreover, there are chances
of a strong wave of opposition from narrow economic self-
interest motorists who work against the scheme to weaken it.
Lastly, there should be a balance in consultation against
awareness raising as these two factors act antagonistically.
(at is, a simple scheme with a specific program that is easily
understood by everyone easily leads to its acceptance when
proposed.

4. Limitations of Congestion Pricing

Just like any other innovation, the system is free from
various inherent limitations that, when considered, the idea
of the installation may be halted. Among them is when a
business that attracted its customers to cross the cordon
boundaries starts incurring losses due to the implementation
of this project, they may decide to relocate their business to
areas outside the cordon. (e new business may also be
located outside the cordon boundaries in a better and al-
ternative environment that is easily accessible by public
transport so as not to pay extra road charges.

In many cases, congestion pricing charges tend to work
against car owners with low income as these charges are
regressive. (is tends to discourage many individuals from
supporting the implementation of projects aimed at intro-
ducing congestion pricing system. To address these issues,
plans should be in a place that ensures compensation of
vehicle owners with low income directly, mostly by chan-
neling some funds to public transport systems in place.

In order to control the traffic and ensure strict en-
forcement of road laws and regulations, a system of regular
and strict law enforcement by traffic police officers is re-
quired. (is resulted from long queues and waiting ex-
perienced on expressway shoulders before motorists can
enter a gantry. In these situations, by-pass roads will ex-
perience heavy congestions translating into long opera-
tional hours on the road and thus discouraging plans of
installing the system. To address this, heavily used roads
should be covered comprehensively by the congestion
pricing system [86].

Besides lost business of firms in the charging area, where
people would decrease their trips for shopping or other

8 Journal of Advanced Transportation



advertisement activities, other limitations were cited, such as
equity problems, where road pricing is regressive and may
take a higher percentage of the income in tax from the poor.
As for the London case, other illegal activities appeared after
the scheme introduction, such as using false plate numbers
or trying to avoid taxes by creating false minicab companies.

5. Recommendations

Hensher and Li [67] proposed a three-step approach for
promoting acceptance of congestion pricing.(ese include
considering aspects of privacy, complexity, and equity
through vigorous public education in the attempt of
raising the confidence of the public. In doing this, the
government should ensure the personal information se-
curity of all involved stakeholders. To achieve these, a
forecasting model can be developed in predicting changes
likely to occur due to project implementation and results
shared with the public. Trials are the best tools in
knowledge provision when addressing the uncertainty
issue of when to implement congestion pricing as opinions
and attitudes of the public can be considered when making
the final plan.

Secondly, before any referendum is conducted, a trial for
congestion pricing should be conducted. Its results are
important in guiding the public in making a better un-
derstanding of the project to be implemented. Trials are
important in addressing issues like uncertainty concerning
the effectiveness of congestion pricing.

(irdly, the government has the mandate of maintaining
the practice that was showcased at the designing and trial
phases to build the social trust of the public. To eliminate
public apprehension over revenue allocation, it is important
that the policymakers keep their promise, for example, the
use of collected revenues in improving the public transport
system.

It is therefore important to note that a well-designed
congestion pricing plan has the capability of demonstrating
its effectiveness by achieving public support and any gov-
ernment should be guided by these two provincials; some of
the generated revenues from the congestion pricing scheme
are used to improve the public transport system, and any
information about the actual benefits of congestion pricing is
made public.

6. Conclusions

(is paper reviews eight cases where congestion pricing
schemes were implemented or rejected, as well as the
major and minor influencing factors that affect the overall
acceptability of congestion pricing by road users. (e
public and political acceptance of urban road pricing is
discussed and a valuable guideline for policymakers and
decision-makers to increase the acceptability of congestion
pricing is provided. A hint of challenges to be expected and
considered when planning to introduce a congestion
pricing program as a means to address traffic congestion
are also provided. (is paper attempts to bridge the
existing gap between congestion pricing theory and

application by increasing the public and political
acceptability.
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