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Planning for Congestion Pricing Policies in the Middle East: Public Acceptability and 
Revenue Distribution
Ammar Abulibdeh

Department of Humanities, College of Arts and Sciences, Qatar University, Doha, Qatar

ABSTRACT
This study considered two types of congestion pricing, high-occupancy toll (HOT) lanes and cordon pricing, 
and the factors influencing their public acceptability if they are to be implemented in Abu Dhabi city in the 
United Arab Emirates (UAE). A revealed preference (RP) and stated preference (SP) surveys  were conducted 
in the city to collect data. The public acceptability was analyzed based on respondents’ willingness to pay 
(WTP) a toll or cordon fee to circumvent congestion. Furthermore, the distribution of the generated revenue 
was analyzed as an additional indicator of public acceptability. The results indicated that trip conditions 
(travel speed, travel distance, and trip urgency); respondents’ age, income, employment status, and car 
ownership; and toll fees are significant factors in determining public acceptability of HOT lanes, while 
respondents’ average monthly income, age, employment status, car ownership, and saving in travel time 
are significant factors of determining public acceptability of cordon pricing.
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Introduction

Many transportation economists and traffic planners consider con-
gestion pricing an effective way to reduce road congestion and 
associated negative impacts of the transportation system, such as 
the environmental impact (Franz 2020; Abulibdeh 2017; Anas and 
Lindsey 2011; King, Manville, and Shoup 2007). The cities world-
wide, such as Singapore in Asia, and London, Stockholm, Valetta, 
Rome, and Milan in Europe, have applied cordon pricing, area-wide 
pricing, and other congestion-pricing policies, while cities in North 
America and Canada, such as Toronto, Los Angeles, Atlanta, 
Oakland, Miami, Denver, and San Diego, have applied HOT 
lanes. Their success has resulted in increasing the interest in intro-
ducing or evaluating congestion-pricing policies in a number of 
other cities (e.g., Gothenburg, Copenhagen, San Francisco, Jakarta, 
Budapest, and Sydney). However, the number of cities that have 
actually implemented congestion pricing is still limited – some of 
the critical reasons for their non-implementation are public rejec-
tion and concerns. Thus achieving public acceptance is considered 
by practitioners to be an essential precondition for successful 
implementation of such schemes (Hess and Börjesson 2019; 
Grisolía, López, and Ortúzar 2015; Sikow-Magny 2003). The lack 
of public support for congestion-pricing policies has been reported 
in cities like New York, Manchester, and Edinburgh (Schaller 2010; 
Ryley and Gjersoe 2006).

Various studies have been conducted on high-occupancy toll 
(HOT) lanes and cordon pricing, while concentrating on four main 
areas: drivers’ willingness to pay (WTP) and how it is influenced by 
drivers’ socioeconomic characteristics and trip conditions e.g., 
(Abulibdeh and Zaidan 2018; Finkleman, Casello, and Fu 2011); 
public acceptance of congestion pricing e.g., (Hess and Börjesson 
2019; Grisolía, López, and Ortúzar 2015; Schuitema, Steg, and 
Rothengatter 2010); the equity impact (Abulibdeh 2018; 
Abulibdeh, Andrey, and Melnik 2015; Abulibdeh 2013); and appro-
priate modeling and statistical measures to investigate WTP 
(Abulibdeh, Zaidan, and Alkaabi 2018).

There is also a growing research interest in public acceptability 
of congestion pricing (Hess and Börjesson 2019; Grisolía, López, 
and Ortúzar 2015; Hensher and Bliemer 2014; Chorus et al. 2011; 
Noordegraaf, Annema, and van Wee 2014; Odeck and Kjerkreit 
2010). Some studies have examined the factors that may contribute 
to low or high acceptance of congestion pricing. Others have 
focused on lessons learnt from the existing congestion-pricing 
schemes and identified the importance of the level of information 
given to users about the pricing policy, its prospective benefits, 
revenue generation, and revenue usage (Abulibdeh 2013). The 
practice of cordon pricing in Stockholm successfully demonstrates 
that acceptability of congestion-pricing scenarios tends to increase 
with familiarity and after drivers experience the benefits of the 
system (Eliasson and Jonsson 2011; Schuitema, Steg, and 
Rothengatter 2010). Other research has focussed on public accept-
ability of hypothetical charging scenarios using different methodol-
ogies, particularly stated-preference surveys and discrete choice 
modeling (Petrik, de Abreu E Silva, and Moura 2016; Li and 
Hensher 2012). Such studies have concluded that public acceptabil-
ity scenarios should be addressed prior to implementing congestion 
pricing. Recent reviews have identified the following four critical 
factors affecting public acceptability of congestion-pricing 
scenarios:

(1) Self-interest: Self-interest aspect includes the toll fees paid by 
drivers, the travel time saved, and spending of the revenue gener-
ated. Some travelers may view these schemes from a cost-benefit 
perspective, whereas those who use their cars to commute daily can 
be expected to be more opposed than those who use public trans-
portation (Gehlert et al. 2011; Kottenhoff and Brundell-Freig 2009; 
Cain 2005). The acceptability of congestion-pricing scenarios can 
be expected to be positively associated with each driver’s value of 
time, suggesting that if the value gained by time saved is higher than 
toll fees, then a rational and self-interested driver would support the 
policy. Other drivers will not support it unless they see the benefit 
they gain from the usage of the revenue generated (Li, 2020; Fan 
2017; Borjesson and Kristoffersson 2012; Verhoef and Small 2004). 
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The knowledge of the negative effects of using private automobiles 
can lead to higher public acceptability of congestion pricing (Steg, 
2003). For instance, the individuals who have a strong concern 
about environment can be expected to support congestion pricing. 
The expectation of personal benefits is reported to be one of the 
main explanatory factors for the acceptability of congestion pricing 
(Schade and Schlag 2003). For example, in a referendum on con-
gestion pricing in Edinburgh in 2005, the car drivers were signifi-
cantly more found to be prone to vote ”No” than non-drivers 
(Gaunt, Rye, and Allen 2007).

(2) Revenue generation: The lack of public acceptance of con-
gestion pricing is attributed by many researchers to the lack of 
confidence in the government’s use of the revenue generated 
(Eliasson and Jonsson 2011; Kim et al. 2013; Hensher and Li 
2013; Hensher 2013). Acceptability increases when people have 
clear information about the final use of the revenue generated as 
it indicates the potential benefits that can be derived from conges-
tion pricing (Abulibdeh 2013; Albalate and Bel 2009; Steg, 2003). 
Collective outcomes and benefits, including the development of 
public transport, environmental improvements, and equity and 
environmental justice, are reported to be vital for public accept-
ability than individual income (Rentziou et al. 2011; Schuitema, 
Steg, and van Kruining 2001; Kottenhoff and Brundell-Freig 2009). 
Different studies highlight the association between referendum 
voting intentions and congestion-pricing acceptability and under-
line the significance of providing information to public about the 
effectiveness and efficiency of the system and its potential impact on 
road congestion. Hence, the transportation authorities must appro-
priately and adequately market any proposed congestion-pricing 
scheme (Cools et al. 2011; Ardic, Annema, and Van Wee 2013).

(3) Equity among different socioeconomic groups: This issue is 
considered one of the most important obstacles to public accep-
tance (Abulibdeh, Andrey, and Melnik 2015; Levinson 2010). Some 
socioeconomic groups, particularly low-income drivers, may be 
disproportionately affected by congestion pricing.

(4) Particular features of the pricing scheme: These include the 
area covered, period of charging, and the amount of the toll paid 
(Kockelman and Kalmanje 2005). The complexity of a scheme may 
also decrease public acceptability since people may have difficulty in 
understanding the scheme (De Palma, Lindsey, and Proost 2007; 
Hensher 2013).

The aim of this study was to perform a quantitative assessment 
of drivers’ acceptance of two hypothetical congestion-charging 
scenarios, HOT lanes and cordon pricing, considering their imple-
mentation in Abu Dhabi city. The intention was not to compare the 
two scenarios as each one has different characteristics and condi-
tions. Public acceptability was assessed as a function of drivers’ 
WTP, travel time saved, and distribution of the generated revenue. 
WTP is a technical term derived from the concept of income 
equivalency (Hicksian measurement of welfare adjustments). In 
transport (discrete choice in general) the term has been adapted 
to describe marginal WIP to pay or measurement of substitution 
between money and other attributes. In this study, WTP was used 
to describe a stated price point. WTP was considered as a utility of 
the influence caused by drivers’ socioeconomic characteristics and 
trip conditions. Different trip conditions and drivers’ socioeco-
nomic characteristics identified in the literature were considered 
when examining the drivers’ WTP for decreasing their travel time. 
In terms of trip conditions, trip frequency, travel time, travel speed 
and distance, toll rate, desired arrival time, trip urgency, and trip 
purpose have been identified as key determinants of WTP (e.g., 
Abulibdeh, Zaidan, and Alkaabi 2018; Hawas, Hassan, and 
Abulibdeh 2016; Finkleman, Casello, and Fu 2011; Davis III, 
Sinha, and Mannering 2009; Ozbay, Yanmaz-Tuzel, and Holguin- 

Veras 2006; Senbil and Kitamura 2006; Burris and Stockton 2004); 
these determinants were considered in this study to evaluate WTP. 
An additional aim was to investigate the public acceptability of 
cordon pricing as a valuable utility to save time. HOT lanes have 
been implemented in many cities of North America, while cordon 
pricing has been implemented in some cities of Europe and in 
Singapore but not in the Middle East cities. The overall goal of 
the study was to improve the understanding of the factors influen-
cing the successful implementation of congestion-pricing policies 
that could increase their public acceptability.

Methodology and data collection

This section describes the methods, spatial unit of analysis, data 
sources, and variables used in the study. The steps illustrated in 
Figure 1 were followed to analyze and measure public acceptability 
of the two strategies.

Methods

To investigate the acceptability of HOT lanes and cordon pricing, 
the general approach adopted in this study was to analyze the WTP 
under different trip conditions and commuters’ socioeconomic 
factors, in addition to analyzing revenue distribution scenarios. 
The insight into the acceptability of congestion-pricing policies 
was obtained through discrete choice modeling (binary logistic 
regression, generalized linear-mixed model, and linear regression 
with repeated measures model), and the analysis of trip character-
istics and respondents’ socioeconomic characteristics. The aim of 
the models was to envisage and comprehend drivers’ willingness to 
use different congestion-pricing policies at all. Two groups of 
explanatory variables were used: (i) trip conditions including trip 
urgency, travel speed, and travel distance; and (ii) socioeconomic 
attributes of commuters such as household income, age, employ-
ment status, nationality, gender, and education.

Analyzing drivers’ WTP to escape the congestion based on trip 
conditions and their socioeconomic characteristics provided a way 
of investigating their acceptance of congestion-pricing policies. The 
hypothesis stated that any driver willing to pay the toll fee would be 
willing to accept the policy whereas any driver not willing to pay 
would not be willing to accept the policy. In other words, modeling 
drivers’ WTP to use HOT lanes is a useful tool for estimating the 
scheme’s acceptability as drivers who refuse to use HOT lanes at 
any non-zero price would represent those who oppose the under-
lying principle of HOT lanes.

The utility function is usually expressed by a linear model con-
sisting of a group of explanatory variables that are elements affect-
ing the dependent variable. In this study, the utility function of 
accepting congestion-pricing scenarios (m) based on trip condi-
tions and commuters’ socioeconomic characteristics is demon-
strated by equation 1 (McFadden, 1974). 

Um ¼ C þ A1:X1 þ A2:X2 þ A3:X3 . . . : þ Ai:Xi (1) 

where:
Um = Utility function of accepting HOT lanes or cordon pricing
C = Constant
Ai = Coefficients (weight of each attribute based on survey’s 

data)
Xi = Explanatory variables correlated with dependent variable
A binary logistic regression model is used to investigate the 

influence of trip conditions and commuters’ socioeconomic char-
acteristics on commuters’ acceptability of HOT lanes and cordon 
pricing, and this model is based on random utility theory 
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(McFadden, 1974; Lerman, 1984; Ben Akiva and Lerman, 1985; 
Abulibdeh and Zaidan 2018). The logit regression model is 
a significant component of discrete choice models due to their 
ability to characterize complex features of commuting decisions 
by integrating imperative trip characteristics and socioeconomic 
characteristics of commuters’ explanatory variables. A set of inde-
pendent factors is used in this model to envisage a categorical 
variable. This model speculates that a utility value influences the 
choice of a commuter to select an alternative that attains the max-
imum utility. Hence, the utility gained from a specific alternative 
determines the probability of choosing that alternative. In this 
study, as such, the probability of accepting HOT lanes and cordon 
pricing (i) is equal to the probability that the utility of this alter-
native (i) is greater than or equal to the utility associated with an 
alternative choice (j). Accordingly, commuters will choose to accept 
the scenario that yields the highest utility. Mathematically, the 
utility can be expressed as shown in equation 2: 

Uin ¼ f Xin; Sinð Þ (2) 

where:
Uin is the utility attained by commuter n due to accepting conges-
tion-pricing scenario (i). This formula shows that utility Uin is 
a function (f) of the attribute value of accepting congestion- 
pricing scenario (i) regarding commuter n, which is represented as 
Xin. Sin is the characteristic value of commuter n who has accepted 
congestion-pricing scenario (i). Since Uin cannot be measured with 
certainty and is considered to be random, it can be expressed as 
a sum of the observed (Vin) that relates to commuters’ acceptability 

of congestion-pricing scenarios and the unobserved or random (ɛin) 
components (equation 3). 

Uin ¼ Vin þ εin ¼ βnXin þ εin (3) 

where:
βn is a vector of the estimated parameters in terms of variable Xin. 
Therefore, the binary logistic regression model is expressed by 
formulas 4 and 5: 

U1n ¼ βnX1n þ ε1n (4) 

U2n ¼ βnX2n þ ε2n (5) 

Therefore, commuter (n) accepts congestion-pricing scenario (i) if 
the utility is greater than or equal to the not-accepting (j) utility, as 
shown in equation 6: 

Uin � Ujn (6) 

Therefore, the probability of HOT lanes or cordon pricing scenarios 
(i) is stated in equation 7: 

Pin ¼ Prob Uin > Ujn
� �

¼ Prob Vin þ εinð Þ > Vjn
��

þ εjnÞ�; i�j; where j ¼ 1; 2; . . . J
¼ Prob εjn < Vjn � Vin þ εin

� �� �
(7) 

To formulate a binary logistic regression model, the probability can 
be expressed as shown in equation 8: 

Figure 1. Proposed methodology for assessing the implementation of HOT lanes and/or cordon pricing in Abu Dhabi city.
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Pin ¼
exp βXinð Þ

exp βXinð Þ þ exp βXjn
� � ¼

1
1þ exp βXin � βXjn

� �

¼
1

1þ exp ΔUð Þ
(8) 

where:
Pin: the probability that commuter n selects to accept conges-

tion-pricing scenarios;
βXin: the utility function obtained when commuter n selects to 

accept congestion-pricing scenarios;
βXjn: the utility function obtained when commuter n selects not 

to accept congestion-pricing scenarios. 

ΔU ¼ βXin � βXjn ¼
X ai � bið Þ

Zi 

,
where:

Zi is the ith variable;
ai is the coefficient of the ith variable in βXn1;
bi is the coefficient of the ith variable in βXn2.

Spatial unit of analysis

The recent literature describes different ways of exploring and eval-
uating public acceptability of congestion-pricing scenarios. This 
study took a novel approach by focusing on drivers’ WTP as an 
indicator of their acceptance of suggested congestion-pricing policies 
(i.e., willingness to use HOT lanes or cordon pricing at any non-zero 
price). While different pricing systems can be used for HOT lanes 
and cordon pricing, the general system applied in this study was to 
charge all users of the proposed HOT lanes or all those (residents 
and nonresidents) crossing an imaginary charging zone boundary.

Variables studied

In investigating the acceptance of HOT lanes, the WTP based on 
trip conditions and travelers’ socioeconomic characteristics was 
considered the main variable. Trip conditions included urgency of 
the trip (urgent (U) vs not-urgent (NU)), travel speed (S) (high 
speed (70 km/h) vs low speed (30 km/h)) and travel distance (D) 
(long distance (30 km) vs short distance (15 km)). The explanatory 
variables used in this model to evaluate public acceptability were 
divided into trip conditions and drivers’ socioeconomic character-
istics. For socioeconomic characteristics, age (A), income (I), 
employment status (ES), gender (G), and vehicle ownership (VO) 
were considered as main explanatory variables, as shown in Table 1. 
Eight trip scenarios (I–VIII) of examining HOT lanes were derived 
using these three trip characteristics. These eight scenarios were 
applied on each of the four major highways in the city. 
Respondents’ socioeconomic characteristics included household 
nationality, income, age group, gender, vehicle ownership, and 
employment status. In investigating the acceptance of cordon pri-
cing, drivers’ WTP relative to their value of time was considered the 
main variable, suggesting that the analysis was based on the respon-
dents’ WTP a fixed amount of money to save travel time.

Data collection

The data for the study were obtained through stated preference (SP) 
and revealed preference (RP) paper-based surveys in Abu Dhabi 
using a face-to-face interview method. The questionnaire focused 
on attitudes, perceptions, and reported travel behaviors of the 
respondents and comprised three sections: (1) questions about the 

respondents’ WTP to use HOT lanes, including various RP and SP 
questions; (2) questions related to travelers’ preferences concerning 
the distribution of the generated revenues from the implementation 
of these two scenarios; and (3) questions to gather information 
about respondents’ socioeconomic characteristics.

In RP questions, the respondents were asked about their current 
driving behaviors, such as trip frequency on main highways and 
bridges in Abu Dhabi and trip purpose. In SP questions, hypothe-
tical choice scenarios were tested by asking the respondents about 
their willingness to accept either of the two congestion-pricing 
scenarios (HOT lanes and cordon pricing) if implemented in the 
city. Thus, SP survey questions dealt with what respondents say 
rather what they actually do. The advantage of SP is that it allowed 
implementation of the congestion-pricing scenarios to be assessed 
in a more comprehensive manner by collecting data on respon-
dents’ reactions. The SP survey method has been used extensively in 
transportation planning research to forecast impacts on travel 
demand for transport policies based on respondents’ stated prefer-
ences in fictitious situations (e.g., Halse, Østli, and Killi 2020; 
Hasnine, Rashedi, and Habib 2020; Zaidan and Abulibdeh 2018; 
Tanriverdia, Shakibaeib, and Tezcan 2012; Patila et al. 2011; 
Hensher 1994). SP surveys are flexible and allow for the analysis 
of a range of various prospective indicators. Here, the SP data 
obtained from the survey were used to estimate a utility function, 
which was used in turn to forecast behavior change.

To assess commuter accessibility, the respondents were asked to 
define their WTP to escape congestion under different trip condi-
tions, as shown in Figure 2. The interviewers were trained to 
describe the meaning of the term ‘urgency’ to respondents as this 
term is subject to interpretation. Here, the term was defined as 
requiring fast action and having to be dealt with immediately before 
dealing with anything else. The sampling and distribution methods 
were chosen to reflect the purpose of the study and target popula-
tion. The survey was conducted in different locations in the city, 
considering the proximity to main highways and four bridges that 
connect the city with its surroundings, as shown in Figure 3. The 
locations where the survey was conducted are shown in Figure 3. In 
all, 6,054 commuters were interviewed and the questionnaire was 
completed during September 2015 – January 2016.

The design, sampling, and distribution method chosen for this 
study reflect the survey’s purpose and target population. The survey 
was designed to satisfy the requirements of assessing public accept-
ability of HOT lanes and cordon pricing if implemented in the city 
while considering different trip condition scenarios and the socio-
economic characteristics of the travelers. The survey consists of four 
parts. The first part was designed to gather information on the HOT 
lanes’ scenario. This part starts by asking respondents on their 
highway usage including their frequent trips and the purpose of 
these trips. This part includes a set of questions that hypothesize 
different trip conditions to determine travelers’ WTP. The second 
part of the survey asks questions related to the cordon pricing 
scenario such as how often travelers cross the main bridges and 
their purpose of trips in addition to question on travelers’ WTP to 
escape congestion. The third part consists of the questions addres-
sing scenarios to distribute the generated revenues of both conges-
tion-pricing schemes. Finally, the last part addresses the 
socioeconomic characteristics of the travelers.

To ensure the greater likelihood of a comprehensive response, 
the survey was randomly conducted at different locations in Abu 
Dhabi city. Furthermore, to ensure the population is well repre-
sented, different elements were considered when selecting the sur-
vey locations including proximity to four highways and bridges 
(where HOT lanes and the cordon zone are proposed) and in 
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consideration of a range of distances from the central business 
district area. A sample of survey locations is shown in Figure 3, 
where a buffer zone of 1 km around the highways and close to 
bridges was considered for conducting the survey.

Case study

Spatially, Abu Dhabi Island is attached to the mainland by four 
main bridges: Sheik Zayed Bridge, Sheikh Khalifa Bridge, 
Mussafah Bridge, and Al Maqta Bridge (Figure 3). Therefore, 
the charging zone for the cordon pricing policy included those 
four bridges, and any driver crossing one of those bridges 
traveling toward or away from the island was assumed to be 
charged. The city also has a well-developed multilane highway 
network, with the most important roads being the E10 (Abu 
Dhabi–Al Shahama); E12 (Abu Dhabi – Al Falah); E22 (Abu 
Dhabi – Al Ain); and Al Khaleej Al Arabi Street (Figure 3). The 
HOT lanes were assumed to be implemented on those four 
highways.

Acceptability analysis

Overall results

To ensure that respondents use the highways and bridges in the 
study area, they were asked ‘How often do you travel on Abu Dhabi 

highways?’ and ‘How often do you travel from/to Abu Dhabi Island 
crossing Mussafah Bridge, Maqta Bridge, Sheikh Zayed Bridge, or 
Sheikh Khalifa Bridge?’ Most respondents indicated that they used 
the highways or crossed the bridges on a daily basis (59% and 54%, 
respectively). The purpose of the travel varied among respondents. 
For about 50%, travelers, it was commuting to work from their 
homes, while 37% reported travel for leisure activities, such as 
shopping (11%), visiting friends/families (13%), or recreation pur-
poses (13%). Only 8% of the respondents reported commuting to 
school and 5% for business purposes as shown in Table 2.

Prior to planning and implementation of any congestion-pricing 
policy, government agencies should consider public acceptance and 
support for their policy. Therefore, we asked respondents the fol-
lowing question: ‘Have you ever been frustrated by congestion or 
slow-moving traffic on Abu Dhabi highway network?’ Most of the 
respondents (77%) replied in the affirmative. This high rate of 
frustration illustrates the severity of road congestion in Abu 
Dhabi city. We also asked the respondents ‘Would you support 
HOT lanes if implemented on Abu Dhabi’s highways?’ and the 
same question was asked relating to cordon pricing. The responses 
revealed strong support (65% of respondents) for the HOT lanes’ 
scenario and weak support (28% of respondents) for cordon pri-
cing. This continued to hold true when responses were broken 
down by nationality, age, gender, income, vehicle ownership, and 
employment status.

To assess more comprehensively the respondents’ willingness 
to support either policy, we cross-tabulated respondents’ willing-
ness to support HOT lanes and cordon pricing with their socio-
economic characteristics. The results indicated that respondents 
were more willing to support HOT lanes than cordon pricing 
regardless of their socioeconomic characteristics. On the other 
hand, the results showed that low-income and unemployed 
respondents were not willing to support either scenario, HOT 
lanes were strongly supported by UAE nationals and Arab resi-
dents, and HOT lanes were also highly supported by other nation-
alities, including Asians. Cordon pricing was strongly supported 
by UAE nationals, but it received a weak support from other 
nationalities.

The results showed that respondents of different ages were will-
ing to support HOT lanes over the cordon pricing scenario, and 
both males and females were willing to support HOT lanes more 
than cordon pricing. In terms of income, there was an inverse 
relationship between respondents’ income and their willingness to 
support HOT lanes and/or cordon pricing. The respondents with 
high average monthly income were more willing to support both 
scenarios compared with respondents from other income cate-
gories. Furthermore, the respondents with the lowest average 
monthly income were more willing to reject both scenarios. As 
the number of cars owned by an individual increased, their will-
ingness to support HOT lanes and/or cordon pricing decreased 
(Table 2). Finally, the respondents with full-time employment 
were more willing to support both scenarios.

Acceptability of the HOT lane scenario

The first step in measuring public WTP for using HOT lanes 
was to determine the percentage of the respondents willing to 
pay in each trip scenario and then calculate the respondents’ 
mean WTP for each of these scenarios. The results showed that 
91% of the respondents were willing to pay a mean value of 
AED 4.92 (USD 1.0 = 3.67 AED) to use HOT lanes under trip 
scenario V, where trip conditions were the worst (Table 3). 
There was an inverse relationship between WTP and trip 

Table 1. Attributes used in modeling acceptability of congestion-pricing scenarios 
along with their levels.

Attributes Attribute’s levels Description

Trip Urgency Urgent trip (U); Non-urgent 
trip (NU)

A situation that requires fast 
action and have to be dealt 
with immediately, before 
dealing with anything else

Speed Low speed (30 km/h); high 
speed (70 km/h).

The rate at which a vehicle is 
moving or operating on one of 
the four highways with the toll 
charges.

Distance (D) Short trip (15 km); long trip 
(30 km)

The length of the space that 
travelers have to use their cars 
on one of the four major 
highways with the toll charges.

Age (A) 18–24 years; 25–34 years; 
35–44 years; 45 or older

These age cohorts represents 
different segments of society 
typically shares certain 
experiences.

Monthly 
income

Low-income (LI), middle- 
income (MI); high-income 
(HI)

Three different income groups 
are defined to represent all 
income segments in the 
society. Low-income is less 
than AED 14,999/month; 
middle income between AED 
15,000–24,999; high-income 
higher than AED 25,000.

Employment 
status

Part-time employee (PES); 
Full-time employee (FES); 
Unemployed (NES)

Three groups were identified that 
usually follow the classification 
of the employment force.

Gender Male (M); Female (F) This parameter is important as it 
gives the chance to compare 
between gender and hence 
trying to achieve equality 
between them.

Car 
ownership

Owns 1 car (VO1); Owns 2 
cars (VO2); Owns 3 cars or 
more (VO3)

Car ownership is an important 
indicator of WTP as those who 
own cars are more affected by 
both congestion-pricing 
scenarios than those who use 
public transportation.
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conditions, with WTP starting to decrease when trip conditions 
started improving. In trip scenario I, for example, about 88% of 
the respondents were willing to pay AED 2.99 per km. Table 2 
and Figure 4 show the significance of trip conditions for WTP 
as four of the top five stated values of WTP were high-urgency 
trips.

The use of HOT lanes reduced the travel time. This travel time 
saving was derived from survey responses and not directly using 
travel time saving to measure the respondents’ WTP. Table 4 shows 
respondents’ WTP as a function of time saving based on different 
trip scenarios. It is clear that trip conditions significantly influenced 
respondents’ WTP to save travel time.

Figure 2. An example of WTP question included in the survey.

Figure 3. Major highways, cordon zone covering the four main bridges and survey locations in Abu Dhabi city.
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Effect of socioeconomic characteristics on WTP for HOT lanes

The correlation between WTP and respondents’ socioeconomic 
characteristics, including respondents’ age, gender, average 
monthly income, vehicle ownership, nationality, and employment 
status, was determined. Based on their average monthly income, 
respondents were divided into three main groups: (i) low income 
when the average monthly income was less than AED 14,999; (ii) 
middle income when the average monthly income was in the range 
of AED 15,000–24,999; and (iii) high income when the average 

monthly income was equal to or higher than AED 25,000. 
Respondents’ WTP varied depending on their monthly income 
and trip conditions. The percentage of respondents who were not 
willing to pay for any of the scenarios in Table 2 to escape conges-
tion varied based on their income. Most respondents reported an 
average monthly income of less than AED 14,999. The results 
showed that WTP increased with the increasing income, which 
was expected. A one-way ANOVA test revealed that mean WTP 
differed significantly among the income groups at the 95% confi-
dence interval (CI) for all trip designations (Table 5).

One-way ANOVA model was used to search for any statistically 
significant differences between respondents’ mean WTP based on 
gender, nationality, employment status, age, and vehicle for scenar-
ios III and IV. It was found that mean WTP was lower for males 
than for females except for scenarios III and IV, for which the mean 
WTP for females was slightly lower. One-way ANOVA tests 
demonstrated that mean WTP differed among nationality groups 
(95% CI) for all trip designations. Mean WTP was the highest for 
American/Europeans and Arabs, followed by UAE nationals, 
regardless of trip conditions, while it was the lowest for Asians/ 
Africans. The employment status was another indicator of respon-
dents’ WTP. One-way ANOVA tests revealed significant differences 
(95% CI) in mean WTP among different employment groups for all 
trip designations, with higher values for full-time employees 

Table 2. Descriptive statistics on respondents’ commuting behavior and their socioeconomic characteristics.

HOT lanes

Mode of transportation used most 
often

Total 6023 Support of HOT lanes if implemented on Abu 
Dhabi’s Highways

Total 5963
Car as a driver 85% No 5%
Car as passenger 9% Maybe 25%
Public transportation 6% Yes 65%

Frequency of travel on Abu Dhabi’s 
highways

Total 6031 I do not know 5%
Daily 59% Highway that respondent uses the most Total 6018
At least once a week 22% Sheikh Zayed Bin Sultan 

Street (E10)
30%

At least once a month 17% Abu Dhabi – Al Ain road 
(E22)

32%

At least once every 
6 months

2% Sheikh Khalifa Highway (E12) 20%

Purpose of the trip Total 5989 Al Khaleej Al Arabi Street 18%
To/from work 50% Respondent frustration by congestion in Abu Dhabi Total
Shopping 11% Yes 77%
Recreation activities 13% No 23%
Visiting friends/family 13%
Business 5%
To/from school 8%

Cordon pricing
Frequency of travel from/to Abu Dhabi Island crossing Mussafah 

bridge, Maqta bridge, Sheikh Zayed bridge, Sheikh Khalifa 
bridge

Total 6009
Daily 54%
At least once a week 27%
At least once a month 13%
At least once every 6 months 6%
I never travel on Abu Dhabi’s bridges 0%

Socio-economic characteristics of respondents
Age Total 5976Average monthly income Total 5934

18–24 23% Low income 30%
25–34 47% Middle income 31%
35–44 24% High income 39%
45 years and older 6% Car ownership Total 6044

Gender Total 5988 None 5%
Male 64% Own 1 car 14%
Female 39% Own 2 cars 49%

Employment status Total 6037 Own 3 cars or more 32%
Full-time worker 65%
Part-time worker 27%
Not employed 8%

Table 3. Respondents’ mean willingness to pay (WTP) for different trip scenarios (I– 
VIII) differing in urgency, speed, and distance.

Trip 
Scenario

Trip 
Urgency

Trip 
Speed 
(km/h)

Trip 
Distance 

(km)

Mean 
WTP 

(AED)

% of respon-
dents willing to 

pay Ranking

I High 30 15 2.99 88% 2
II Low 30 15 1.34 79% 7
III High 70 15 1.72 84% 5
IV Low 70 15 0.56 60% 8
V High 30 30 4.92 91% 1
VI Low 30 30 2.60 86% 4
VII High 70 30 2.70 84% 3
VIII Low 70 30 1.27 77% 6
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compared to part-time employees or the unemployed. The age was 
another socioeconomic factor influencing the respondents’ WTP. 
One-way ANOVA tests demonstrated that mean WTP differed 
significantly (95% CI) among different age groups for all trip des-
ignations. The respondents in the age group 25–35 years were more 
willing to pay than respondents of other age groups for most trip 
designations, followed by respondents aged 45 and older. The 
vehicle ownership was found to be a significant factor influencing 
WTP to use HOT lanes and escape road congestion. One-way 
ANOVA tests demonstrated that mean WTP differed significantly 
(95% CI) among vehicle ownership groups for all trip designations, 
with mean WTP being higher for respondents who owned three or 
more vehicles compared to other groups.

Effect of driving route on WTP for HOT lanes

Next, we examined whether the highways most used by respon-
dents (frequency of travel and trip purpose) influenced their mean 
WTP. We found no significant differences in respondents’ WTP, 
which implies that they encountered road congestion at similar 

rates on all four major highways in the city. Furthermore, the 
respondents who commuted daily on these highways were willing 
to pay more to escape congestion than those who did not commute 
on a daily basis, with the highest WTP reported for trip scenario 
V. The results also indicated that respondents who traveled on 
highways less often were more willing to pay. Finally, the results 
showed that those commuting to/from work and traveling to visit 
friends/families had higher WTP to escape congestion, particularly 
in the worst trip scenarios.

The application of a linear regression model with repeated 
measures showed that trip urgency was a significant factor influen-
cing the respondents’ WTP, increasing WTP by 1.62 to 1.67 points 
more than in non-urgent conditions (Table 6). The travel speed was 
another factor that significantly influenced respondents’ WTP, with 
higher travel speed having a positive effect on WTP and lower travel 
speed a negative effect (Table 6). Trip distance was the third sig-
nificant factor influencing respondents’ WTP as commuting long 
distances increased WTP.

The model results also revealed the impact of different socioeco-
nomic characteristics on respondents’ WTP. In terms of age, the 
respondents in age groups 25–34 years and 35–44 years were less 
willing to pay (by 1.07 and 1.6 points, respectively) than respondents 
aged 45 years or older. Another significant factor was the average 
household income, with WTP increasing with the increasing house-
hold income. The respondents with higher household income had 
higher WTP than middle and lower-income groups (by 0.35 and 0.59 
points, respectively). This reflected the effect of the employment status, 
where full-time and part-time employees had higher WTP (by 0.55 
and 0.19 points, respectively) than unemployed respondents. 
Surprisingly, the model results showed that males had a lower WTP 
than females (by 0.011 points). Regarding vehicle ownership, the 
model results showed an inverse relationship between the number of 

Figure 4. Importance of trip conditions on respondents’ willingness to pay (WTP) to avoid road congestion.

Table 4. Respondents’ willingness to pay (WTP) for travel time saving based on trip conditions.

If not HOT lane

Urgency km

If HOT lane

WTP per minute (AED)Travel time (min) WTP (AED) TT SAVING

30 2.99 H 15 9 21 0.14
30 1.34 L 15 9 21 0.64
12.85 1.72 H 15 9 3.85 0.45
12.85 0.56 L 15 9 3.85 0.15
60 4.92 H 30 18 42 0.12
60 2.60 L 30 18 42 0.06
25.71 2.70 H 30 18 7.71 0.35
25.71 1.27 L 30 18 7.71 0.16

Table 5. Effect of household income on willingness to pay (WTP) to reduce travel 
time using HOT lanes.

Trip and Household characteristics Trip  
scenario

One-way ANOVA
F Sig.

Household income Trip Scenario I 220.01 .000*
Trip Scenario II 613.67 .000*
Trip Scenario III 141.32 .000*
Trip Scenario IV 180.51 .000*
Trip Scenario V 31.50 .000*
Trip Scenario VI 226.62 .000*
Tri Scenario VII 59.39 .000*
Trip Scenario VIII 197.20 .000*

* Significant differences at the 0.05 level examined.
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cars owned and WTP, indicating that respondents who owned one car 
had a higher WTP than those who owned two or more cars. From this 
correlation, we can conclude that respondents were willing to pay the 
amount of toll if the trip was urgent and included the features like low- 
speed and long-distance journey or the driver possessed the features 
such as increasing age, income, vehicle ownership, employment 
(either full-time or part-time). This indicates the factors that increase 
WTP also increase public acceptability of the HOT lanes’ scenario. 
Therefore, the calibrated model for the sample data was as follows:

WTP = 3.09–1.65NU – 0.016S + 0.0077D – 0.108A2 – 0.16A3 – 
0.59LI – 0.354MI + 0.197PES + 0.55FES + 0.12 VO1 + 0.11VO2

bThis parameter is set to zero because it is redundant.

Model analysis of the HOT lane scheme

A generalized linear-mixed model (binary logistic regression 
model) was created and calibrated to examine the impact of trip 
conditions and respondents’ socioeconomic characteristics on their 
acceptance of HOT lanes. In this model, a set of predictor variables 
was utilized to predict a categorical variable. In addition, the prob-
ability of selecting to accept HOT lanes/cordon pricing was set to 
equal the probability that the utility of this choice is equal to or 
greater than the utility associated with an alternative choice. 
Therefore, the driver will choose the acceptability choice that yields 
the maximum utility.

This model was used to determine the extent to which price was 
a factor in the choice to use HOT lanes and consequently in the 
acceptability of this system, so that all other factors could be 
monetized (e.g., the value of time could be inferred from a choice 
model that included price as an input variable). The model was 
based on the assumptions of rational choice behavior. Under this 
model, it was assumed that respondents would accept any price up 
to their threshold price and reject any price above that. By applying 
the latter assumption, it was easy to restructure the data in a format 
that could be used to produce a choice model with price as 
a variable. This was done by splitting each response into a set of 
derivative responses crafted around different hypothetical price 
points (e.g., AED 0.50, AED 1.00, AED 1.50, and AED 2.00), 
inheriting all other variable values from the original response 
(e.g., trip urgency, age, income, and gender), and deriving the 
proper choice for each price point (i.e., all price points below the 
respondents’ stated limit result in a choice to use the HOT lane and 

all price points above the limit result in a decision not to use the 
HOT lane). There is much greater value for practitioners in being 
able to predict the proportion of drivers who will use HOT lanes at 
a given price and how sensitive that proportion is to price and other 
factors. In this case, the model was valuable as a tool for estimating 
HOT lane acceptance, with those who refused to use the lanes at any 
non-zero price representing those opposing the underlying princi-
ple of HOT lanes.

The binary logistics regression model was designed for two 
options, which included accepting the HOT lanes scenario and 
not accepting it, to determine the drivers who would accept HOT 
lanes. To compare the choices and determine factors that might 
affect the acceptability choice, the dependent variable in the model 
was set to ‘0’ for accepting HOT lanes and to ‘1’ for not accepting 
this scenario. All trip conditions and socioeconomic characteristics 
included in the model were found to be statistically significant at 
P < 0.05 except for owning two cars, which was significant at 
P < 0.10. In general, the calibrated model for the sample data was:

Acceptability of HOT lanes = 4.656–0.065D – 0.023S + 1.339 U – 
−5.531NWTP – 5.069WTP1 – 4.173 WTP2 – 3.747 WTP3 – 2.650 
WTP4 – 1.289 WTP5 + 0.165FES – 0.301A1 – 0.339A2 + 0.003A3 – 
0.016LI + 0.763MI + 0.180VO2.

Regarding trip conditions, the trip distance was found to be 
significant (P < 0.05) and had a negative value (Table 6). This 
implies that as trip distance decreased, along ith low travel speed, 
the probability of accepting HOT lanes decreased as the value of 
time decreased in this case. Urgency was more critical with regard 
to acceptability; trip urgency was observed to be significant 
(P < 0.05), and it had a positive value, with an odds ratio of 3.816. 
This implies that high trip urgency associated with low travel speed 
increased the acceptability of HOT lanes. An increase in trip 
urgency of 1.339 units could be expected to increase the preference 
for accepting using HOT lanes by 3.816 units. In terms of WTP to 
use HOT lanes, its association with low speed was significant 
(P < 0.05) and had a negative value (Table 6). The amount of toll 
fees that respondents’ willing to pay increased as trip conditions 
worsened. For example, a decrease in trip conditions by 1.289 units 
could be expected to increase the preference to pay AED 5 (USD 
1.36) or more by 0.227 units. The model results also showed an 
estimate of 0.015 and an odds ratio of 1.015 for men, meaning that 
male drivers are more likely to accept HOT lanes than female 
drivers; although the difference was not significant. Personal 

Table 6. WTP based on different trip scenarios (I–VIII) as a function of trip conditions and respondents’ socioeconomic characteristics (R2 = 0.296).

Parameter Estimate Std. Error df t Sig.

Intercept 3.09 .06 8232.599 53.55 .000
Non-urgent trip (NU) −1.65 .01 5965.770 −120.38 .000
Urgent trip (U) 0b 0 . . .
Speed (S) −.016 .00 5962.840 −43.69 .000
Distance (D) .008 .00 5967.284 28.72 .000
Age 18–24 years (A1) .026 .04 5948.194 .64 .525
Age 25–34 years (A2) −.11 .04 5949.191 −2.81 .005
Age 35–44 years (A3) −.16 .04 5949.314 −4.10 .000
Age 45 or older (A4) 0b 0 . . .
Low income (LI) −.59 .03 5947.671 −23.01 .000
Middle income (MI) −.35 .02 5949.718 −16.00 .000
High income (HI) 0b 0 . . .
Part-time employee (PES) .20 .04 5964.651 5.23 .000
Full-time employee (FES) .55 .04 5962.321 13.87 .000
Unemployed (NES) 0b 0 . . .
Male (M) −.01 .02 5948.447 −.57 .572
Female (F) 0b 0 . . .
Owns 1 car (VO1) .12 .03 5953.335 4.33 .000
Owns 2 cars (VO2) .11 .02 5951.775 5.73 .000
Owns 3 cars or more (VO3) 0b 0 . . .
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average monthly income was found to be a significant factor in 
public acceptability, which decreased with decreasing income. Low- 
income drivers are thus less likely to use HOT lanes and pay toll 
fees. This is logical as drivers with high income have higher WTP to 
escape congestion and consequently are more willing to accept 
a congestion-pricing scenario. The age coefficient was positive for 
35–44 years’ age group, which had the highest odds ratio (1.003), 
meaning the drivers in this group are more willing to accept HOT 
lanes than younger drivers. Similar findings were made for employ-
ment status, with drivers in full-time and part-time employment 
(odds ratio 1.179) being more willing to accept HOT lanes than 
unemployed drivers. Finally, the model results indicated that dri-
vers who own three cars or more (odds ratio 1.197) are more willing 
to accept HOT lanes than drivers who own one or two cars 
(Table 7).

Acceptability of the cordon pricing scenario

The acceptability of cordon pricing was examined separately as 
a function of respondents’ WTP to cross the cordon zone as 
a function of travel time reduction and respondents’ socioeco-
nomic characteristics. The range of value that respondents set on 
travel time saving enables cordon pricing to function, indicating 
that if all drivers set the same value on time-saving then cordon 
pricing would not be an effective policy, as drivers would either 
pay fees and drive as usual or nobody would pay fees. In general, 
the respondents’ WTP was found to be influenced by the degree of 
travel time saved and their socioeconomic characteristics. 
A generalized linear-mixed model was used to assess cordon 
pricing acceptability, and one-way ANOVA was used to assess 
the significance of these trip characteristics and the driver income 
factor.

As in HOT lanes’ analysis, the assumptions were based on 
rational choice behavior. Thus, it was assumed that drivers would 
accept any price up to their threshold price and reject any price 
above that. The data produced a choice model with price as 
a variable. Each response was split into a set of derivative responses 
crafted around different hypothetical price points, based on respon-
dents’ WTP, inheriting all other variable values from original 
responses, and indicating the proper choice for each price point 
(i.e., all price points below the respondents’ stated limit resulted in 
a choice to use the cordon pricing scenario, and all price points 
above the limit resulted in a decision not to use the cordon pricing).

The generalized linear-mixed model was estimated and cali-
brated to examine the impact of travel time saving and drivers’ 
socioeconomic characteristics on their acceptance of this policy 
based on gender. The explanatory variables used in the model 
were travel time saved, household income, age, trip purpose, vehicle 
ownership, and employment status. The dependent variable in the 
model was set to ‘0’ for accepting the cordon pricing scenario and to 
‘1’ for not accepting it. The reference category in the model was 
gender (male). All drivers’ socioeconomic characteristics included 
in the model were found to be statistically significant at P < 0.05 
except for visiting families/friends/recreation trips, which was not 
significant (P > 0.05). The general calibrated model for the sample 
data was:

Acceptability of cordon pricing = 2.816–1.915S5 – 1.461S10 – 
0.709S15 + 0.703LI + 0.885MI + 0.513A1 + 1.674A2 + 0.863A3 – 
2.036FES – 2.258PES + 1.078VO1 + 1.175VO2 + 0.500TPW + 0.593 
TPB + 0.437TPF + 1.802 NWTP +0.794WTP1 – 1.465WTP2 – 
0.476WTP4

The results showed that females are less willing to accept cordon 
pricing scenario to save time compared with males (Table 7). The 
explanatory variable ‘save 5, 10, and 15 minutes of travel time,’ was 
observed to be significant (P < 0.05) and had a negative value. This 
indicates that female drivers have lower WTP to save time benefit-
ing from the cordon pricing system, and hence they are less willing 
to accept this congestion-pricing scenario than male drivers. This 
also implies that males rate their time more highly than females. 
However, the results also showed that as travel time saved increases, 
females are more willing to accept the cordon pricing scenario 
(Table 8).

Personal monthly income was found to be a significant factor 
for acceptability and had a positive impact on public acceptabil-
ity of cordon pricing. The model results revealed that low- and 
middle-income females are more willing to accept this scenario 
(odds ratio 2.020 and 2.423, respectively) than the corresponding 
groups of males. The age coefficient was negative for 8–24 years 
age group and positive for other age groups. Females in the 
18–24 age group were found to be less likely to accept cordon 
pricing (odds ratio 0.599) than males in the same age group. On 
the other hand, females in other age groups are more likely to 
accept cordon pricing than males. The generic variable, employ-
ment status, was observed to be significant (P < 0.05) and had 
a negative sign. This implies that full-time (odds ratio 0.131) and 
part-time (odds ratio of 0.105) employed female drivers are less 
likely to accept cordon pricing than full-time and part-time 
employed males. In terms of car ownership, the results show 
that regardless of the number of cars owned, females are more 
willing to accept cordon pricing than males. Similar results apply 
for trip purpose, as regardless of the trip purpose, females are 
still more willing to accept cordon pricing than males (e.g., odds 
ratio of 1.649 for female drivers traveling to/from work).

Finally, the explanatory variable, WTP, was observed to be 
significant (P < 0.05) for not paying the toll fees, or paying 1, 
2, and 4 AED as toll fees to escape congestion. However, WTP 

Table 7. Parameter estimates of the logistics regression model on willingness to 
pay (WTP) for HOT lanes.

Parameter Estimate
Std. 
Error t Sig.

Exp(coeff-icient) 
(odds ratio)

Intercept 4.656 0.109 42.54 .000 105.211
Distance (D) −0.065 0.002 −40.233 .000 0.937
Urgent trip (U) 1.339 0.027 49.200 .000 3.816
Not-urgent 0a

Not WTP (AED 0) (NWTP) −5.531 0.096 −57.375 .000 0.004
WTP (AED 1*) (WTP1) −5.069 0.098 −51.820 .000 0.006
WTP (AED 2) (WTP2) −4.173 0.092 −45.531 .000 0.015
WTP (AED 3) (WTP3) −3.747 0.092 −40.764 .000 0.024
WTP (AED 4) (WTP4) −2.650 0.092 −28.949 .000 0.071
WTP (AED 5) (WTP5) −1.289 0.098 −13.093 .000 0.276
WTP (AED 6 or more) 

(WTP6)
0a

Male (M) 0.015 0.025 0.585 .558 1.015
Female (F) 0a

Full-time and part-time 
employees (FES)

0.165 0.024 6.903 .000 1.179

Not employed (NES) 0a

18–24 years old (A1) −0.301 0.053 −5.723 .000 0.740
25–34 years old (A2) −0.339 0.050 −6.804 .000 0.712
35–44 years old (A3) 0.003 0.51 0.054 .000 1.003
45 years and older (A4) 0a

Low income (LI) −0.016 0.027 −0.604 .000 0.984
Middle income (MI) 0.763 0.041 18.607 .000 2.145
High income (HI) 0a

Owns 1 car (VO1) −0.008 0.025 −0.338 .236 0.992
Owns 2 car (VO2) 0.180 0.034 5.295 .000 1.197
Owns 3 cars or more (VO3) 0a

Probability distribution: Binomial 
Link function: Logit 
athis coefficient is set to zero because it is redundant. 
*USD1 = 3.67AED
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AED 1 had a positive sign for female drivers, indicating that 
they are more willing to accept cordon pricing at the thresh-
old. The odds ratio of not paying the toll fees for female 
drivers was 6.061, which implies that female drivers are more 
in favor of not paying toll fees than male drivers (Table 8). On 
the other hand, the odd ratio of paying 1 AED tool fee was 
2.211 for female drivers compared with male drivers. In addi-
tion, the model results indicated that female drivers are less 
willing to pay 2 AED and 4 AED as toll fees for cordon pricing 
than male drivers. In conclusion, the model results indicated 
how much (i.e., AED amount) people would pay to avoid 
various levels of congestion for different trip types or, alter-
natively, how cost enters into the decision to cross the cordon 
zone or not, given various other trip/driver characteristics). 
This model is valuable as a tool for estimating cordon pricing 
acceptance, as those who refused to cross the cordon zone at 
any non-zero price represent who oppose the underlying prin-
ciple of cordon pricing.

Impact of household income on public acceptability of cordon 
pricing

In examining public acceptability of cordon pricing, a one-way 
ANOVA test was conducted to determine whether household 
income influenced drivers in their WTP to reduce their travel 
time by 5, 10, 15, and 20 minutes. The results indicated significant 
differences (P < 0.05) between different income groups (Table 9). 

Household income had a significant influence on mean WTP to 
reduce travel time by the indicated amount. High-income drivers 
appear to be more willing to pay to reduce their travel time by 15 
and 20 minutes than low- and middle-income groups (Table 10). In 
terms of saving 5 minutes, the multinomial logit model outcomes 
revealed significant differences (P < 0.05) between the high- and 
middle-income groups in paying AED 2–3 to save 5 minutes of total 
travel time. The model results also revealed significant differences 
between the willingness of different income groups to pay to save 
10, 15, and 20 minutes of their travel time. High-income drivers are 
more willing to pay than other income groups to save travel time. 
Low-income drivers are willing to pay some amount to save travel 
time but less than other income groups for every travel time 
reduction tested. This is an interesting observation that reflects 
the value of time for each income group. Income and amount of 
toll that drivers are willing to pay to avoid congestion was separated 
into discrete categories and each represented by a zero or one 
indicator variable.

Revenue distribution

The survey investigated five different scenarios for the distribution 
of the revenue generated by the proposed cordon pricing scheme in 
Abu Dhabi. These included (1) improvement in road infrastructure; 
(2) improvement in public transport; (3) reduction in public trans-
port fare; (4) support to the municipal budget in general; and (5) 
improvement in cycling and walking conditions. Respondents’ pre-
ferences for these revenue distribution scenarios are shown in Table 
11. The revenue scenarios can be divided into three groups in terms 
of respondents’ perception of the benefits to them: First, the rev-
enue can be used for direct traffic-related purposes (scenarios 1, 2, 
and 3). This distribution of revenue was accepted by the vast 
majority of respondents. Scenarios 4 and 5, where the revenue 
generated would be used to support the municipal budget or 
improve cycling and walking conditions, were supported by 
a majority of the respondents.

Distribution of the revenue based as suggested would affect 
different income groups in different ways. Thus, there would be 
significant differences between different income groups in their 
preferences for using the revenue to improve road infrastructure. 
Drivers from higher-income neighborhoods could be expected to 
support this scenario most as they need better road infrastructure, 
would pay charges, and continue to drive as before. However, the 
majority of individuals in all income groups supported scenario 1 
and, surprisingly, respondents from low-income neighborhoods 
supported it the most (94%, compared with 70% and 92% of 
respondents from middle- and high-income neighborhoods, 
respectively). The results also showed that drivers from low- 
income neighborhoods supported investing revenue to improve 
cycling and walking (scenario 5) more than other income groups.

Respondents’ expectations about how the local authorities might 
use the revenue also varied, but majority of the respondents wanted 
the revenue to be distributed in a conventional manner. About 85% 

Table 8. Parameter estimates of the logistics regression model on willingness to 
pay (WTP) for cordon pricing; Reference (Males) (R2 = 0.265).

Parameter Estimate
Std. 
Error t Sig.

Exp(Coefficient) 
(odds ratio)

Intercept 2.816 0.443 6.360 .000 16.710
Save 5 minutes of travel time 

(S5)
−1.915 0.328 −5.834 .000 0.147

Save 10 minutes of travel 
time (S10)

−1.461 0.338 −4.319 .000 0.232

Save 15 minutes of travel 
time (S15)

−0.709 0.333 −2.129 .033 0.492

Save 20 minutes of travel 
time (S20)

0a

Low income (LI) 0.703 0.127 5.555 .000 2.020
Middle income (MI) 0.885 0.098 9.056 .000 2.423
High income (HI) 0a

18–24 years old (A1) −0.513 0.163 −3.140 .002 0.599
25–34 years old (A2) 1.674 0.150 11.161 .000 5.336
35–44 years old (A3) 0.863 0.153 5.654 .000 2.370
45 years and older (A4) 0a

Full-time employee (FES) −2.036 0.225 −9.039 .000 0.131
Part-time employee (PES) −2.258 0.235 −9.592 .000 0.105
Not employed (NES) 0a

Owns 1 car (VO1) 1.078 0.273 3.943 .000 2.939
Owns 2 cars (VO2) 1.175 0.121 9.710 .000 3.238
Owns 3 cars or more (VO3) 0a

Commuting to/from work 
(TPW)

0.500 0.150 3.330 .001 1.649

Business purposes (TPB) 0.593 0.206 2.883 .004 1.810
Visiting friends/family, 

recreation, shopping (TPF)
0.437 0.163 2.688 .007 1.549

Commuting to/from school 0a

Not WTP (AED 0) (NWTP) 1.802 0.275 6.543 .000 6.061
WTP (AED 1) (WTP1) 0.794 0.310 2.561 .010 2.211
WTP (AED 2) (WTP2) −1.465 0.177 −8.277 .000 0.231
WTP (AED 3) (WTP3) 0.037 0.175 0.213 .832 1.038
WTP (AED 4) (WTP4) −0.476 0.171 −2.780 .005 0.621
WTP (AED 5) or more (WTP5) 0a

Probability distribution: Binomial 
Link function: Logit 
aThis coefficient is set to zero because it is redundant.

Table 9. Effect of household income on drivers’ willingness to pay (WTP) to reduce 
travel time.

Trip and Household characteristics Reduced time

One-way ANOVA

F Sig.

Household income 5 minutes 319.892 .000*
10 minutes 197.679 .000*
15 minutes 251.762 .000*
20 minutes 148.757 .000*

*Statistically significant differences at P < 0.05 examined.
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of the respondents wanted the revenue to go to improving road 
infrastructure, and about 61% believed that the authorities would 
do so. Around 88% of the respondents supported using the revenue 
to improve public transport, but only 55% believed that the autho-
rities would do so. Interestingly, around 58% of the respondents 
opposed using the money to support the municipal budget (sce-
nario 4), but more than 50% believed that the authorities would use 
the money for that purpose. This belief may be attributed to the lack 
of trust by respondents in the authorities and/or to a belief that the 
authorities lack other resources to support their budget. The data 
revealed that respondents from middle-income neighborhoods 
opposed scenario 4 the most. The most positive expectations 
expressed were concerning the improvement in public transporta-
tion and road infrastructure. On the other hand, there were nega-
tive expectations regarding support to the municipal budget and 
improvement in cycling and walking conditions. The respondents 
wanted to see a reduction in public transport fares; however, they 
believed that authorities would not use the revenue generated for 
that purpose. There was some evidence that respondents supported 
the objectives of the revenue distribution and also believed that 
revenue would be used by the relevant authorities for those objec-
tives. In addition, there was an association between the income 
group and the perception of how local authorities would distribute 
the revenue – with drivers from low-income neighborhoods being 
most likely to believe that local authorities would use the revenue to 

improve road infrastructure, public transport, and cycling and 
walking conditions.

In terms of using the revenue to reduce public transport fares, no 
empirical study found in the literature has suggested or examined this 
scenario. We found no significant differences between any of the 
different income groups in their response to this scenario; although 
respondents from low-income neighborhoods tended to favor it the 
most.

The multinomial logit model revealed significant differences 
between income groups (low, middle, and high) in terms of the revenue 
distribution methods. The scenario ranking for the low-income group 
was: reduce public transport fares, support the municipal budget in 
general, improve cycling and walking conditions, improve road infra-
structure, reduce public transport fees, and improve public transport 
(i.e., 3, 4, 5, 1, 2). For the middle-income group, the ranking was 
improve cycling and walking conditions, reduce public transport 
fares, improve road infrastructure, support the municipal budget in 
general, and improve public transport (i.e., 5, 3, 1, 4, 2).

Findings of this study compared to studies on other 
regions in the world

This study used a generalized linear-mixed model (binary logistic 
regression model) to investigate the effect of socio-demographic 
characteristics and trip conditions on acceptability of an assumed 

Table 10. Multinomial logit analysis of drivers’ willingness to pay (WTP) to save 5, 10, 15, and 20 minutes of travel time (Reference high income (AED ≥24,999) (R2 = 0.409)).

Willingness to pay to save time

Low income (average monthly income <AED 
14,999)

Middle income (average monthly income of AED 
15,000–24,999)

β Std. Error Wald Sig. Exp(β) β Std. Error Wald Sig. Exp(β)

Intercept Amount (AED) −.257 .363 .501 .479 −.125 .403 .097 .756
Willingness to pay to save 5 minutes 0.0 −.424 .359 1.391 .238 .655 .571 .409 1.956 .162 1.771

1–3 .288 .360 .640 .424 1.333 −.424 .408 1.077 .299 .655
3–5 .465 .364 1.626 .202 1.591 −1.222 .423 8.362 .004 .295

Willingness to pay to save 10 minutes 0.0 2.206 .281 61.839 .000 9.082 .451 .328 1.895 .169 1.571
1–3 −.125 .294 .181 .671 .883 −.975 .358 7.424 .006 .377
3–5 −.049 .123 .162 .687 .952 −.787 .144 29.804 .000 455

Willingness to pay to save 15 minutes 0.0 −2.139 .199 115.537 .000 .118 −3.399 .215 249.218 .000 .033
1–3 −1.523 .177 74.198 .000 .218 −3.008 .193 243.578 .000 .049
3–5 −.459 .134 11.664 .001 .632 −1.105 .144 58.519 .000 .331

Willingness to pay to save 20 minutes 0.0 3.255 .254 163.866 .000 25.912 3.357 .304 122.024 .000 28.709
1–3 1.988 .160 154.563 .000 7.300 2.745 .195 197.341 .000 15.569
3–5 1.118 .136 67.241 .000 3.060 1.177 .184 41.012 .000 3.246

Table 11. Multinomial logit analysis of respondents’ perceptions of different ways of spending the revenue generated by congestion-charging schemes (R2 = 0.374).

Revenue distribution scenario

Low Income Middle Income

β Std. Error Wald Sig. Exp(β) β Std. Error Wald Sig. Exp(β)

Intercept .823 .366 5.075 .024 −.313 .431 .527 .168
1) Improve road infrastructure (e.g., new roads) No −1.508 .863 3.055 .080 .221 .022 .613 .001 .971 1.022

Neutral .728 .926 .618 .432 2.071 1.234 .908 1.846 .174 3.435
Yes 0 0

2) Improve public transport No 4.605 1.733 7.058 .008 99.936 2.658 1.428 3.463 .063 14.271
Neutral −.123 .957 .017 .898 .884 −.949 .890 1.138 .286 .387

Yes 0 0
3) Reduce public transport fares No −2.575 1.206 4.558 .033 .076 −1.163 .778 2.234 .135 .312

Neutral .273 .625 .190 .663 1.313 .488 .604 .652 .419 1.629
Yes 0 0

4) Support the municipal budget in general No −.483 .477 1.027 .311 .617 .167 .507 .109 .742 1.182
Neutral −1.427 .648 4.848 .028 .240 −.701 .660 1.129 .288 .496

Yes 0 0
5) Improve cycling and walking conditions No −.731 .711 1.058 .304 .481 −.048 .662 .005 .943 .954

Neutral −1.552 .724 4.600 .032 .212 .338 .509 .440 .507 1.402
Yes 0 0
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Table 12. Acceptability studies across different regions in the world.

Study Place Data used Data Source Methodology Results

Li, Hensher, and Ho (2020), 
Xianglong et al. (2016).

China (Beijing, 
Nanjing).

Socioeconomic and 
demographic attributes; 
attitudinal variables, 
traveler’s workday travel 
characteristics.

Stated 
preference 
survey.

Multinomial logit (MNL) 
model and a cluster 
analysis, hierarchical 
structural model, 
structural equation model.

These studies have different 
results. In terms of 
socioeconomic 
characteristics, students, 
high- and low-income 
travelers, public transit 
users are more likely to 
accept congestion pricing, 
while retired/unemployed; 
car commuters are more 
willing to oppose this 
policy. Furthermore, car 
users’ acceptability is 
strongly related to 
perceived fairness and 
freedom. Personal norm 
and perceived behavior 
are proved to be 
additional direct 
predictors of acceptability.

Zefreh et al. (2020), 
Milenkovic et al. (2019), 
Hess and Börjesson 2019), 
Nilsson et al. (2016), 
Grisolía, López, and 
Ortúzar (2015), Dieplinger 
and Fürst (2014), 
Schuitema, Steg, and 
Rothengatter (2010).

Europe (Budapest, 
Stockholm, Belgrade, 
Vienna, Athens, 
Como, Dresden, 
Oslo, Las Palmas de 
Gran Canaria, 
Gothenburg, Lyon, 
Helsinki).

Socio- economic, 
demographic, number of 
trips with various modes, 
patterns of the travel in 
relation to the city zone, 
perception of traffic 
problems in the city zone, 
preferences toward 
revenue allocation .

Online and 
mailed stated 
choice  
questionnaire.

Macroscopic traffic model 
(simulation). Statistical 
analysis, t-tests, partial 
correlations coefficients, 
regression analysis, 
Statistical analysis, logistic 
regression and structural 
equation modeling (SEM).

Acceptability increased when 
travelers believed that the 
charges had more positive 
than negative 
consequences. In addition, 
some studies found 
a statistically significant 
relations hip between 
socio-economic 
characteristics of users, 
such as average income, 
age, employment status, 
average mileage, and their 
willingness to accept the 
introduction of congestion 
pricing. Furthermore, 
transport mode for 
traveling in the city zone, 
distance to city zone, and 
nonresident of the city 
zone are significant users’ 
habits in acceptability of 
congestion pricing. In 
terms of revenue 
generation, variable toll 
systems showed to 
generate higher revenues 
compared to cordon 
pricing.

Abulibdeh, Andrey, and 
Melnik (2015), Janson and 
Levinson (2014), Cirillo 
et al. (2014), Finkleman, 
Casello, and Fu (2011), 
Schaller (2010)

North America 
(Toronto, Minnesota, 
Maryland, New York)

Socioeconomic, travel 
conditions,

Stated 
preference 
surveys

Statistical analysis High-income travelers, full- 
time employees, 
professionals, those who 
live in one- and two- 
person households, and 
those who are aged 65 
and older would be 
disproportionately 
affected. Furthermore, 
increasing acceptability of 
HOT will require changing 
how motorists view the 
effect of pricing on them 
personally.

(Continued)
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congestion-pricing scenarios in Abu Dhabi, UAE. We found some 
differences and similarities in comparison with previous research 
conducted in different cities around the world depending on the 
variables used in these studies. This study showed that trip condi-
tions (travel speed, travel distance, and trip urgency); respondents’ 
age, income, employment status, and car ownership; and toll fees 
are significant factors in public acceptability of HOT lanes, while 
respondents’ average monthly income, age, employment status, car 
ownership, and saving in travel time are significant indicators of 
public acceptability of cordon pricing. The findings in this research 
support the findings of other studies. The studies conducted in 
other regions in the world (see Table 12) found that the socio-
economic characteristics are significant determinants of the accept-
ability of congestion-pricing scenarios. Furthermore, the toll fees, 
adequate public transportation system, and the expected benefits of 
congestion-pricing system are also significant in increasing public 
acceptability of congestion pricing.

Limitations of the current research

This study analyzed the public acceptability based on respondents’ 
WTP a toll or cordon fee to circumvent congestion. However, we 
are aware that there may be some who are willing to accept these 
policies but are not willing to pay fees. For example, if the revenue 
obtained is used for public transport improvement or for general 
environmental concerns, an individual might accept it in principle 
(but not pay). Nevertheless, the aim of this study was to measure 
public acceptability based on WTP and the distribution of the 
generated revenues, which is a novel approach in this regard. The 
future research may consider other factors or use other measure-
ment approaches. Another limitation of the study is that the rela-
tionship between variables is moderate for cordon pricing 
(R2 = 0.265) and hence additional investigations are required.

Conclusions and recommendations

This study investigated public acceptability of two forms of conges-
tion pricings HOT lanes and cordon pricing, if implemented in Abu 
Dhabi city. First, we examined public acceptability of these two 
scenarios as a WTP function to escape congestion. The model 
developed in this study proved valuable as a tool for estimating 
HOT lanes and cordon pricing acceptability, as respondents who 
stated that they would refuse to use their vehicles in HOT lanes or 
cross the cordon pricing zone at any non-zero price were believed 
to represent those who disapprove of the underlying principle of 
HOT lanes and cordon pricing. The model assumed rational choice 
behavior and that the respondents would accept any price up to 
their threshold price and reject any price above that. Different 
factors were found to affect public acceptability of the two conges-
tion-pricing scenarios. For HOT lanes, trip conditions were found 
to be significant in increasing or decreasing public acceptability. 
Low-travel speed, long travel distance, and urgent trips were factors 
that increased the public acceptability of implementing HOT lanes 
on Abu Dhabi roads, while only travel time saved increased the 
public acceptability of cordon pricing. Overall, these results reveal 
higher WTP for time savings enabled by congestion-pricing 
schemes.

Revenue redistribution is significant to assess the acceptabil-
ity of HOT lanes and cordon pricing. The distribution of the 
generated revenue among individuals in different groups, who 
are unequal in other aspects, is one of the pillars of accepting 
these congestion-pricing scenarios. HOT lanes and cordon pri-
cing, in general, can achieve more desirable distributional out-
comes when the generated revenues are distributed to those 
who pay the charges. The use of the revenue plays an important 
role in considering the fairness among drivers who pay the toll 
and make them feel that they are treated fairly among them-
selves. Accordingly, utilizing the generated revenue effectively is 

Table 12. (Continued).

Study Place Data used Data Source Methodology Results

Liu and Zheng (2013), Zheng 
et al. (2014)

Australia (Brisbane, 
Melbourne)

Equity, trust in government, 
problem awareness, 
perceived effectiveness, 
Socio demographic

Stated 
preference 
sace-to-face 
survey,

Regression Analyses, ordered 
logit model

Female, public transit users, 
high-income travelers, 
commuters from outside 
the congestion pricing 
zone are more willing to 
accept congestion pricing 
than males, drivers, and 
those who live inside the 
congestion pricing zone. 
In addition, the price, 
primary transport mode, 
financial benefits as well 
as the traveler’s 
perception of the 
congestion pricing 
benefits have a significant 
effect on acceptability. 
Other factors include the 
role pricing scheme in 
protecting the 
environment by reducing 
vehicle emissions, and the 
extent to which the charge 
would reduce the 
frequency of traveling to 
the city for shopping or 
entertainment.
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a significant step toward achieving equity among different 
socioeconomic travelers. Revenue allocation among travelers in 
equal or unequal shares could play an important role in solving 
the above-mentioned inequity issues. It can help diminish the 
negative impacts on different socioeconomic groups. In addi-
tion, people must see benefits for themselves corresponding to 
the additional cost of trip because of the charges. Therefore, it 
is vital to examine revenue redistribution among travelers and 
how equitable that distribution is.

Knowing the conditions that encourage or discourage public 
acceptability may aid in designing and implementing more effective 
congestion-pricing scenarios. HOT lanes and cordon pricing con-
sist not only of WTP and pricing components but investing the 
generated revenues in a variety of alternatives that achieve fairness 
between commuters and encourage them to use alternative travel 
modes of transportation.

In the future research, the studies should focus on three 
main things. First, other congestion-pricing policies should be 
explored (such as city center toll ring, variable toll systems, 
time-, distance-, and/or place-based pricing). The aim is to 
determine which congestion pricing is more suitable for this 
city. Second, studies should take different explanatory variables 
(attitudes about environment, equity, and taxes) to understand 
acceptability in a more comprehensive form. Finally, the future 
studies could model the effect of introducing a metro in the 
study on the acceptability of congestion pricing. Increasing 
public transport mode choice may encourage more car drivers 
to use the public transportation system.
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