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Executive Summary  

Global demand for road space has increased exponentially over the years, while funding has reduced 

in relative terms and the condition of road networks has deteriorated accordingly. In many OIC 

countries, funding roads from taxation is insufficient not only for provision and maintenance of 

roads but also for paying for the external costs. Literature also suggests that there appeared to be a 

growing crisis in road funding, especially in developing economies. 

This Study elaborates road infrastructure pricing practices in OIC geography and best practices all 

over the World. Its ultimate aim is to establish a conceptual foundation for pricing practices 

regarding road infrastructure in OIC Member States. The Study is structured based on a framework 

of eight subject areas: 1) political factors, 2) institutional and organizational factors, 3) economic and 

financial factors, 4) technical and technological factors, 5) legislative factors, 6) procedural factors, 

7) data collection method, and 8) capacity building. 

Three case studies outside the OIC geography were chosen as best practices from which success 

factors and challenges can be learned. These are Singapore, the UK, and South Africa. Furthermore, 

three OIC countries (Indonesia, Tunisia, and Nigeria) were visited to allow in-depth analysis and 

face-to-face meetings with key stakeholders in road pricing. A questionnaire survey is also 

conducted by Fimotions in order to gather the views of OIC Member States on road pricing practices 

in their countries.  

The Study finds that road pricing is implemented in the OIC region in the forms of road tolling, 

vehicle taxes and fuel tax. At the time of writing, there is no OIC country that imposes congestion 

charging. Road tolling systems are implemented by OIC countries mainly to ease the burden of 

'ÏÖÅÒÎÍÅÎÔ ÔÈÒÏÕÇÈ ÒÏÁÄ ÕÓÅÒÓȭ participation. The paradigm used by OIC countries in implementing 

road pricing is mainly to provide new infrastructure and improve road performance, a paradigm 

followed by developed countries in the past. Many (developed) countries have been shifting their 

policy objective from providing infrastructure to managing demand, hence some of them have been 

implementing or intend to implement Electronic Road Pricing.  

The questionnaire survey results show that the funding from road users charging is insufficient to 

pay for road maintenance. Yet, very few OIC countries have an earmarking mandated by law that 

regulates a certain proportion of road charging revenues to be dedicated to road construction and 

maintenance, and to public transport development. 

In terms of technical and technological factors, many OIC countries with road tolling systems already 

apply electronic toll collection systems, due to efficiency reasons and to reduce moral hazard risks 

related to cash payments. However, very few countries if not none, integrate the electronic payment 

systems with transport  data collection system, which should make it possible to develop a smart 

database system that can be accessed by different institutions for various purposes, such as to 

support policy making process.  

High political support on road tolling systems in OIC countries is also shown in strong law and 

legislations that regulate toll roads development. While PPP is the most common mechanism applied 

in the OIC region to accelerate road infrastructure provision, a dedicated PPP law that provides an 

attractive legal environment for investors, is not always in place.  

Outreach activities carried out by OIC countries before the implementation of road pricing schemes, 

mainly aim at informing road users on the new plan, not to gather feedback from them, while these 

activities are essential to increase public acceptance.  
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Finally, the skills needed to plan, operate and manage road pricing and congestion charging are 

generally insufficient in OIC developing countries. Countries with successful road pricing schemes 

mostly have established transport planning academies or transport research agencies under their 

Ministries of Transport, and their performance is regularly reviewed and monitored. 

The Study is concluded with policy recommendations for OIC countries, which are summarized 

below: 

Framework area  Key policy recommendations  
1. Policy level ¶ A new transport-planning paradigm that puts more emphasis on improving 

accessibility rather than maximizing mobility needs to be promoted among OIC 
countries. 

¶ Transport policies need to provide more guidance on infrastructure pricing that is 
demand side orientated and based on the willingness to pay than on cost recovery. 

¶ The difference in policy objectives between road pricing and urban congestion 
charging must be underlined 

2. Institutional and 

organizational  

¶ A dedicated unit for the management of road pricing system is essential to ensure 
better coordination among government institutions. 

¶ Transport planning, including congestion charging, road pricing and related activites, 

should be devolved from central government to provincial, district or local 

government. 

¶ A strong leadership is key to address the challenge of the various levels of autonomy of 
government institutions that mainly cause contradictions between legislations. 

3. Economic and 

financial 

¶ Pricing must ensure that equity is not compromized by any road payments systems 
¶ Earmark to specific road funds and public transport development, regulated by laws, 

should be determined. 
¶ In the longer term, countries should aim to apply a universal road pricing system that 

replaces all other user charges and is based on willingness to pay linked to levels of 
service. 

4. Technical and 

technological 

¶ The ETC architecture system should integrate payment and data collection systems. 
¶ The interoperability between ETC and ERP systems should be considered early in the 

implementation phase. 
¶ The chosen technology should support an effective enforcement mechanism. 
¶ In the long term, the application of GNSS based systems should be aimed for. 

5. Legislative ¶ An enabling legal environment to promote PPP needs to be promoted, by developing 
PPP laws ÔÈÁÔ ÈÉÇÈÌÉÇÈÔ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ ÃÏÍÍÉÔÍÅÎÔÓ ÁÎÄ ÔÈÅ ÍÅÃÈÁÎÉÓÍÓ ÏÆ ÒÉÓË 
transfer. 

¶ Highways legislation should make it clear what the obligations are for both provider 
and the user of roads. 

¶ Rigid legislations on the channeling of fuel levies and toll income to be spent 
exclusively on roads, should be relaxed to be spent on all sorts of transportation 
interventions. 

6. Procedural ¶ Stakeholder engagement should be done continuously to gather public feedback to 
improve the road pricing system. 

¶ Public should be informed on the rationale of road pricing mechanisms and to where 
the revenues will be channeled. 

¶ Outreach activities should highlight the benefits of road pricing scheme and promote 
the impact of complimentary measures. 

7. Data collection ¶ A robust mechanism of transport data collection needs to be developed, which is 
integrated in a smart database system and can be accessed by different institutions to 
be used for various purposes. 

¶ Various survey instruments need to be developed to systematically collect data. 
¶ Data collection and performance monitoring should be done by an independent unit 

that has nothing to gain or loose from its recommendations. 
8. Capacity building ¶ A transportation research and development agency could be established under the 

Ministry of Transport in association with national universities that have majors in 
transport.  

¶ Governmental structures should be flexible to allow a combination between 
government employees and non-government technical staff to address the 
ÉÎÓÕÆÆÉÃÉÅÎÃÙ ÏÆ ÇÏÖÅÒÎÍÅÎÔȭÓ ÃÁÐÁÃÉÔÙ ÉÎ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÐÌÁÎÎÉÎÇȟ 
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1. Introduction  

1.1. The Context for the Research and Study  

An efficient and effective road transport system is vital for the socio-economic functioning of any 

society. To ensure that road infrastructure has kept pace with the needs of developing an economy, 

road (and by extension rail, water and air) networks have expanded consistently. By 2012, the global 

inventory of roads was 65 million kilometres of which 10 million kilometres were paved1. By 2050, 

an additional 50 million kilometres of new road is estimated to be needed (Laurance et al., 2014). 

Similarly, in 2010 the number of registered motorized vehicles exceeded 1 billion globally, which is 

150 vehicles in 1000 population, a figure which is expected to increase as economies grow, most 

notably in developing countries.  

Whilst global demand for road space has increased exponentially over the years, funding has 

reduced in relative terms and the condition of road networks has deteriorated accordingly. 

Governments have increasingly struggled to fund roads from taxation and have amongst others 

sought partnerships from the private sector to invest in, manage and maintain road space smarter 

and more effectively. As a result, governments continue to seek smarter and more effective ways to 

provide and maintain roads. As a general rule of thumb, governments in developing countries need 

to allocate about 2% of their GDP (Crist et al., 2013; Gwilliam et al., 2008) to road infrastructure if 

their road assets are to be preserved and developed. Few Governments are however able to achieve 

this mark, including the USA, as demonstrated by Shatz et al. (2011). 

The principle of cost recovery from transport users is widely accepted (Lo and Szeto, 2009; De 

Palma, 2011; Maibach, 2008). Road users are generally charged a combination of different fees such 

as tolls, taxes and levies for two basic reasons. The first and most widely applied reason for road 

user charges is to help generate revenue for the provision and maintenance of roads. The second 

reason is to limit or manage the use of road space where demand exceeds supply, as is typically the 

case in inner cities. Examples of so-called congestion charging are found in Stockholm (Eliasson, 

2009), London (Beevers and Carslaw, 2005) and Singapore (Santos, 2005). Congestion charging is 

also used in at least 20 other cities around the world and in the USA. Yet there are almost no 

examples of congestion charging in Africa and the Middle East.  

In both cases of charging, i.e. for cost recovery or for managing the demand-supply equilibrium, it 

can be argued that road users are not treated as customers by road suppliers (typically road 

authorities). One of the indicators to substantiate this is that there is no evidence of contracts 

between road suppliers and road users anywhere and consequently there are no explicit guarantees 

regarding performance (Gwilliam and Shalizi, 1999). It is largely because of this that road users in 

many countries have shown resistance to further tolls and charges and also because they are seen as 

overlapping with other fees paid such as fuel levies (Lave, 1994). Generally tolls are seen as taxes 

rather than a fee paid for a service rendered (Jones, 1995).  

The difficulty for governments to establish equitable methods for the internalization of external 

costs is even more profound than raising funds for road maintenance or for demand management. 

External costs may be defined as the difference between social costs and private costs (Newbery and 

Santos, 1999). For road accidents, Edlin and KaracÁȤ-ÁÎÄÉÃ (2006) suggests that car insurance 

                                                               
 

 

1 Various data exists including IRF World Bank and CIA to name a few. 
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premiums might include a component that at least partly, covers external costs. To charge for 

ÔÒÁÎÓÐÏÒÔÓȭ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȟ ÃÏÓÔ ÒÅÃÏÖÅÒÙ ÃÏÕld be based on the emissions of CO2 

(and other greenhouse gasses) related to a particular vehicle type (including fuel type) travelling at a 

given speed over a defined distance and applying the traded price of CO2. For congestion, external or 

social costs could be recovered based on the marginal total cost of adding an additional vehicle to a 

certain part of the network at a certain time of day (De Palma and Lindsey, 2007).  

Whilst governments generally do not internalise external transport costs, they certainly hold to 

account those culpable for major transport incidents. Plenty of examples exist including oil spills 

ɉ4ÈïÂÁÕÄ ÅÔ ÁÌȢȟ ςππυɊ, plane crashes (Kakalik et al., 1988), maritime (Schuda, 1991) and railways 

disasters (Forkenbrock, 2001). However, private road users appear, by and large, to be immune 

from such responsibility (Blincoe et al., 2002). Whilst political or social acceptability maybe a 

profound reason for this anomaly, the main reason could be attributed to lack of appropriate 

technology as well as political will. Arising from these issues, it became apparent many years ago 

that new ways of providing and managing road networks need to evolve. 

More recently Wachs (2006) noted that there appeared to be a growing crisis in road funding. The 

crisis is not only funding for provision and maintenance of roads but also for paying for the external 

costs as well. As indicated earlier it has been stated that on average 2% of GDP should be allocated to 

road provision and maintenance, whilst 2.5% of GDP represents the cost of road accidents, 1.5% of 

GDP is estimated to be the cost of CO2 emissions and 1% of GDP the cost of traffic congestion. This 

puts the total costs of road usage to around 7% of 2.  

Revenue generated from road users includes direct charges such as transit fees, tolls, fuel levies and 

parking fees, or indirect charges in terms of road license fees, insurance and VAT on vehicle 

acquisition (Calthrop et al., 2000). Taking into account all elements, direct and indirect, road user 

charges amount to less than 1.5% of GDP (Newbery and Santos, 1999; Gwilliam and Shalizi, 1999), 

which contrasts to the 7% of GDP spent on roads and their use.  

There is no doubt that further research into the funding of road infrastructure will provide a useful 

contributio n to the body of knowledge. 

1.2. Scope of Work 

The Standing Committee for Economic and Commercial Cooperation of the Organization of Islamic 

Cooperation (COMCEC) has clearly recognized the importance of the abovementioned issue and 

intended to explore its concept and applicability to the OIC Member States. For this purpose, the 

COMCEC Coordination Office-CCO (Presidency of Strategy and Budget of Presidency of Republic of 

Turkey - 03"Ɋ ÃÏÎÄÕÃÔÅÄ ÁÎ ÁÎÁÌÙÔÉÃÁÌ ÓÔÕÄÙ ÏÎ Ȱ0ÒÉÃÉÎÇ ÏÆ Road Infrastructure in the OIC Member 

3ÔÁÔÅÓȱ ×ÉÔÈ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÏÂÊÅÃÔÉÖÅÓȡ 

1. To identify the basic concepts and steps of the pricing of road infrastructure.  

2. To investigate the major and successful practices regarding the pricing of road infrastructure 

(outside the OIC geography).  

3. To describe the general situation related to the pricing of road infrastructure in the OIC Member 

Countries and to analyze six selected countries with respect to pricing practices in transport 

infrastructure as detailed case studies.  

                                                               
 

 

2 This excludes the vehicle operating costs. 



 
 

Pricing of Transport Infrastructure  
In the OIC Member States 

 

 

5 
  

4. To propose recommendations for improving pricing practices regarding road infrastructure 

among the OIC Member States.  

The ultimate aim of the study is to establish a conceptual foundation for pricing practices regarding 

road infrastructure in OIC Member States. The study is also expected to draw attention to the 

importance of infrastructure pricing as well as to trigger surveys and a debate amongst key 

stakeholders around road pricing from the point of view of Islamic countries. 

1.3. Background to Work Undert aken 

A literature review, including desk research on transport infrastructure pricing in both OIC and non-

OIC regions has been undertaken that examined not only problems and challenges but also success 

factors with regard to road pricing practices worldwide. The literature review and the case studies 

are structured in eight framework areas as outlined in Table 1-1. 

Table 1-1: Road pricing a spects included in the eight  framework areas  
Framework area  Aspects of analysis 

1. Policy level factors ¶ Objectives to road pricing 
¶ Policy 
¶ Social Inclusion 
¶ Hypothecation 
¶ Perceptions of road user 
¶ Road user responses 

2. Institutional and 

organizational factors 

¶ Integration, decentralization subsidiarity and level of autonomy 
¶ Commercialization, accountability & separation of client - supplier 

roles 
¶ Private sector engagement 

3. Economic and financial 

factors 

¶ Taxation and tolls 
¶ Road Funding 
¶ Equity 
¶ Performance of road user charging pricing and tolls  
¶ Cost recovery 
¶ Determination of price levels 
¶ Allocation of revenues, sources and mechanisms of finance.  

4. Technical and 

technological factors  

¶ Charge collection systems and methods 
¶ Tolling systems and technology 
¶ Electronic law enforcement 

5. Legislative factors ¶ Legal requirements / experience from user charges, road pricing 
and congestion charging 

¶ Mandates, regulations, transactions, and obligations on road 
providers and rights of road users.   

¶ PPP mechanisms 
¶ Enforcement schemes 

6. Procedural factors ¶ Concession schemes 
¶ Design and planning of pricing system  
¶ Stakeholder approach, participation, and communication 

7. Data collection method ¶ Transport and traffic data collection methods 
¶ Surveys on Willingness to Pay  
¶ Traffic flow monitoring  

8. Capacity building ¶ Level of competence in transport economics, traffic modelling and 
specifically in road user charging studies 

¶ The skills needed to plan operate and manage road pricing and 
congestion charging.  

¶ The existence of proactive human resource planning 
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1.4. Questionnaire Survey  

In the framework of the Study, a questionnaire is developed for OIC member states in order to 

gather their views on road pricing practices in their countries. The questionnaire is sent in the 

period of December 2019 ɀ January 2020 to 57 OIC member states. The response rate was 39%, 

which allows to give a representative view. The responses had a good even spread over the Arab, 

Asian and African OIC groups, with respectively 36% (N=8), 44% (N=8) and 35% (N=6). All 

respondents completed the questionnaires in full.  

Looking specifically at the three geographies in OIC (within the limits of the small sample), some 

interesting similarities and differences can be observed. The questionnaire result, generated from 

responses from 22 OIC member states, is presented throughout the report. 
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2. Literature Review: Conceptual Framework for the pricing of Road  
Infrastructure  

2.1. Introduction  

2.1.1. The Aim of Literature Review  

The purposes of the literature review are as follows:  

1. To identify the main concepts and definitions regarding the pricing of road infrastructure; 

2. To provide a summary of the theoretical background of road user charges; 

3. To provide an outline of the latest trends and implementation of road user charging policies and 

practice; 

4. To start a discussion regarding the major barriers, challenges, and success factors among OIC 

countries. 

Context 

Transport infrastructure is a key element for economic development. It 

enables productive private investment, the creation of new activities (supply 

chains), and the reshaping of economic geography. The pricing of transport 

infrastructure can be done for a number of reasons, such as to source public 

finance, for allocation of road capacity, for the recovery of costs, to control 

demand for transportation services, to charge transport sector externalities, 

including greenhouse gas emissions, to stimulate modal shift, and/or to influence the usage of road 

and vehicles. There are various ways to generate the revenue from the use of road transport 

infrastructure, such as tolls, levies, vehicle tax, fuel tax, mileage tax, and vignettes.  

There is rich literature on policy instruments to reduce transport sector externalities, such as 

climate impacts. Low emission zones, for example, are widely spread over European, American and 

Asian urban areas, and are particularly well described in literature and deal with carbon taxes, 

sulphur taxes and NOx taxes, due to its relation to climate change. Implementation of congestion 

charging schemes, amongst others for the purpose of climate change, are however limited to a 

number of cities, such as Singapore, London, New York and Stockholm.  

Background 

Fuel taxes have been primarily aimed at raising government revenues. It is estimated that fuel taxes 

contribute to as much as 20% of total government revenues in some countries, such as, Niger, 

Nicaragua, South Korea and Ivory Coast (Timilsina, 2008). Fuel taxes are interpreted as policy 

instruments used to reduce transport sector externalities because the level would be higher without 

such taxes. 

Apart from the instruments applied, charging for the use of transport infrastructure implies many 

more aspects, such as the relationship with investment, operations and maintenance of the 

infrastructure, the entities involved in the pricing, and the effect of the pricing on the usersȭ 

response.  

Structure of the review 

This wide range of information, as found in literature and other sources, is presented in this chapter, 

and structured as follows: 

¶ Policy Level Factors 

Fuel taxes have 
been primarily 
aimed at raising 
government 
revenues  
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¶ Institutional and Organizational Factors 

¶ Economic and Financial Factors 

¶ Technical and Technological Factors 

¶ Legislative Factors 

¶ Procedural Factors 

¶ Data Collection Method, including Statistics and Survey 

¶ Capacity Building 

The first part of each section (i.e. 2.X.1) describes what the particular aspect entails. In the second 

part, the successful pricing practices regarding the transport infrastructure outside the OIC 

geography are presented. The third part describes the general situation of pricing practices 

regarding the transport infrastructure in OIC Member Countries. 

2.2. Policy Level  Factors 

2.2.1. Introduction  

Transport is a precondition for the proper functioning of any society. Over time successive 

investments in roads have led to the accumulation of a major asset-base. The use of roads induces 

additional wear and tear of the assets and thus related maintenance costs. Combined with the 

operations expenses these costs are more or less equivalent to the short-term marginal costs 

(Hasselgren, 2013). When adding costs external to the operation of the system, such as noise, 

accidents, pollution, congestion, ae included a short term social marginal cost construct is arrived at. 

This total cost base further increases when depreciation and investment costs for re-construction 

and new- construction of roads are considered as well. 

According to Jakob and Edenhofer (2014), the physical capital stock of infrastructure, a common 

good, tends to be undersupplied in the absence of policy. It hence is a central task of public policy to 

provide sufficient levels of infrastructure. Bom and Ligthart (2014) and Klenert (2016) point at 

infrastructure being largely underprovided in most countries, although public investment policies 

exist. 

Barro (1990) identified that there is a trade-off between the growth-enhancing effects of 

infrastructure and the detrimental effect of its financing which determines the optimal level of its 

provision. A balance needs to be found between, on the one hand, the growth effect infrastructure 

has, and on the other hand the adverse effects on growth of raising revenue for financing 

ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÁÎÄ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȭÓ ÄÅÃÒÅÁÓÉÎÇ ÒÅÔÕÒÎÓ ÔÏ ÓÃÁÌÅ ÈÁÖÅȢ 

There are two important concepts that determine the approach taken to charge for the use of road 

ÔÒÁÎÓÐÏÒÔ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȟ ÉȢÅȢ ȬÔÈÅ ÃÏÍÍÏÎ ÇÏÏÄȭ ÁÎÄ ȬÔÈÅ ÕÓÅÒ ÐÁÙÓȭ ÁÐproach. The common good is 

an important concept in political and economic philosophy, it determines how goods and services, 

especially in the public domain are allocated and paid for. A comprehensive definition of the 

common good is provided in the text box below.   
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Box 1: Definition of the Common Good  

)Î ÏÒÄÉÎÁÒÙ ÐÏÌÉÔÉÃÁÌ ÄÉÓÃÏÕÒÓÅȟ ÔÈÅ ȰÃÏÍÍÏÎ ÇÏÏÄȱ ÒÅÆÅÒÓ ÔÏ ÔÈÏÓÅ ÆÁÃÉÌÉÔÉÅÓɂwhether material, cultural 
or institutional ɂthat the members of a community provide to all members in order to fulfill a relational 
obligation they all have to care for certain interests that they have in common. Some canonical examples 
of the common good in a modern liberal democracy include: the road system, public parks, police 
protection and public safety, courts and the judicial system, public schools, museums and cultural 
institutions,  public transportation , civil liberties ( such as the freedom of speech and the freedom of 
association), the system of property, clean air and clean water, and national defence. The term itself may 
refer either to the interests that members have in common or to the facilities that serve common 
ÉÎÔÅÒÅÓÔÓȢ &ÏÒ ÅØÁÍÐÌÅȟ ÐÅÏÐÌÅ ÍÁÙ ÓÁÙȟ ȰÔÈÅ ÎÅ× ÐÕÂÌÉÃ ÌÉÂÒÁÒÙ ×ÉÌÌ ÓÅÒÖÅ ÔÈÅ ÃÏÍÍÏÎ ÇÏÏÄȱ ÏÒ ȰÔÈÅ 
public library is part of the cÏÍÍÏÎ ÇÏÏÄȱȢ 

Source: Stanford Encylopedia (2019) 

 

It can be seen from the definition that roads are considered to be a common good. The conventional 

wisdom is that roads are public services that should be funded directly through taxation as they are 

considered to be common good (Benson, 2003). The common good is also seen as providing benefits 

that are beyond the intrinsic value of those goods and services such as economic development, 

better living conditions, education and employment opportunities. The existence of external benefits 

has often provided the rationale of state support. However, the counter argument is that this should 

not be the basis for state intervention because almost all goods and services have both direct 

benefits to the consumer and indirect benefits to the rest of society so by extension, the state should 

be prepared to fund almost everything (Roth, 1996). There is no reason to suppose that the benefit 

to the community from a new or improved road is any greater than the benefit from an improved 

supply of electricity, water supply or other utility for which payment is made (Block, 1983). It is 

argued that there is a crisis in funding roads because there is no direct payment (other than in the 

case of toll roads)  and new thinking is necessary (Wachs, 2006).  

The user pays principle  is one where a pricing approach is based on the idea that the most efficient 

allocation of resources occurs when consumers pay the full cost of the goods or services that they 

consume. The implication is that indirect funding of roads through taxation is being replaced by 

levies tolls and other mechanisms to charge more directly for the utility being provided. However, 

the paradigm objective that the user pays for roads is related somehow to the quality of the mobility 

system has yet to emerge. Road pricing should be linked to level of service in traffic engineering, and 

prices should be managed to cross space, time and transport modes in such a way that provision of 

service is made with good quality in all components (Rioja, 2003). It may be deduced that being 

independent of quality of service delivery, a fundamental aspect of the transaction between a 

supplier of road space and its consumers is missing as is shown in various case studies. This applies 

equally in both OIC and non-OIC countres.  

Pricing of road infrastructure also provides an effective way to manage congestion. The alternative 

to pricing congestion is queuing. While levies that increase the cost of using cars, such as congestion 

charges, parking fees and fuel taxes can be regressive, they have been found to be progressive in 

some circumstances (OECD, 2018). The revenues from fuel taxes are expected to decline, as higher 

efficiency and electrification make vehicles using less fuel. Needing to make up the funding shortfall 

and to be able to manage the system better, governments could now explore the possibility to taxing 

road use rather than fuel use through means, such as electronic road pricing. According to OECD 

(2018), however the primary objective of road pricing should really be to cut congestion and manage 

the demand-supply equilibrium for the use of private vehicles rather than for raising revenue. Other 
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forms of taxation, that cost less to administer, are more adequate if revenue generation is the sole 

purpose. 

In addition, road pricing is helpful to achieve better utilization of urban space, which should have a 

similar effect to building new roads in increasing productivity and improving access to jobs. OECD 

(2018) adds that, coupled with investment in public transport, road pricing will drive more transit 

oriented urban development and contain sprawl. Better utilization of road space will ultimately 

make city living more attractive, and reduce commuting time as well as emissions of air and noise 

pollution from traffic.  

2.2.2. Policy Level  Factors Outside OIC Geography 

Rationale and obje ctives to road pricing  

According to the Transportation Research Board of the National Academies (2006), Governments 

must decide on the goals of authorities for a) setting road user fees, b) mechanisms for  controlling 

revenue, c) the basis for determining fees, d) how best to involve the private sector and e) resolution 

of privacy and fairness concerns - which will be a prerequisite. 

Pricing of transport infrastructure serves various objectives: 

ω as a source of public finance, to generate revenues; 

ω to attract private finance, as the revenues will serve the return on investment; 

ω internalization non-market priced effects, to charge transport sector externalities; 

ω to enforce the user pays principle; 

ω to create efficiency and allocate capacity, and to prevent overuse; 

ω to recover costs related to the infrastructure; 

ω to control demand for transportation services; 

ω to stimulate modal shift, and create fair competition between modes; 

ω to manage usage of the road 

Regarding the evolution and implementation of transport pricing policy, the European Commission 

is probably the most explicit and co-ordinated (Matthews, 2010). Outside of the EU, road pricing has 

also become a prominent theme within transport policy. The most notable developments having 

occurred in:  

ω Singapore, where there has been a system of road pricing since 1975;  

ω Norway where several urban road pricing schemes have been introduced since 1986;  

ω the USA where several road pricing schemes have been introduced as part of the Value 

Pricing Pilot Programme since 1991; and  

ω Switzerland where a heavy vehicle fee was introduced in 2001.  

4ÈÅ %ÕÒÏÐÅÁÎ #ÏÍÍÉÓÓÉÏÎȭÓ ÇÒÅÅÎ ÐÁÐÅÒ ͼ4Ï×ÁÒÄÓ ÆÁÉÒ ÁÎÄ ÅÆÆÉÃÉÅÎÔ ÐÒÉÃÉÎÇ ÉÎ ÔÒÁÎÓÐÏÒÔͼ (EC, 1995) 

reflected a major shift in transport pricing policy development at the European level towards pricing 

reflecting external costs. Previous discussion of EC pricing policy emphasised maintenance and 

ÏÐÅÒÁÔÉÎÇ ÃÏÓÔÓȢ Ȱ)Î ÃÏÎÔÒÁÓÔ ÔÏ ÔÈÅ ÂÅÎÅÆÉÔÓȟ ÔÈÅ ÅØÔÅÒÎÁÌ ÁÎÄ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÃÏÓÔÓ ÏÆ ÔÒÁÎÓÐÏÒÔ ÁÒÅȟ 

without policy intervention, generally not borne by the transport users and hence not considered 

when they make a transport decision. By internalizing the external and infrastructure costs (i.e. 

making these costs part of the decision-making process) the efficiency of the transport system can be 

ÉÎÃÒÅÁÓÅÄȢȱ (EC, 2019) 

)Î ÔÈÅ ÓÔÒÁÔÅÇÙ ÄÏÃÕÍÅÎÔ Ȱ&ÁÉÒ 0ÁÙÍÅÎÔ ÆÏÒ )ÎÆÒÁÓÔÒÕÃÔÕÒÅ 5ÓÅȱ (EC, 1998), the European 

Commission stresses the need a) to relate prices more closely to the underlying marginal social costs 
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associated with infrastructure use, b) extending these costs to include external costs, c) to depart 

from prices that are purely based on the direct costs of infrastructure use when cost coverage 

requirements need to be met, d) to ensure transparency, and e) to facilitate fair competition 

between modes, within modes, and across user types. In the document the Commission recognizes 

the contribution of transport services to the enhancement of industrial efficiency and European 

competitiveness. 

)Î Ȱ! 3ÕÓÔÁÉÎÁÂÌÅ &ÕÔÕÒÅ ÆÏÒ 4ÒÁÎÓÐÏÒÔȱ (EC, 2009), the commission identifies climate change, the 

future price of oil and current and ongoing congestion as three of the most urgent problems facing 

ÔÈÅ ÓÅÃÔÏÒȟ ÁÎÄ ÓÅÔÓ ÏÕÔ ÔÈÅ ËÅÙ ÐÒÉÏÒÉÔÉÅÓ ÁÓ ÂÅÉÎÇ ȰÂÅÔÔÅÒ ÉÎÔÅÇÒÁÔÉÏÎ ÏÆ ÔÈÅ ÄÉÆÆÅÒÅÎÔ ÍÏÄÅÓ ÏÆ 

transport as a way to improve the overall efficiency of the system and the acceleration of the 

development and deployment of innovative technologies ɂ within an approach that always keeps 

ÔÈÅ ÔÒÁÎÓÐÏÒÔ ÕÓÅÒÓ ÁÎÄ ×ÏÒËÅÒÓȟ ×ÉÔÈ ÔÈÅÉÒ ÎÅÅÄÓ ÁÎÄ ÒÉÇÈÔÓȟ ÁÔ ÔÈÅ ÃÅÎÔÒÅ ÏÆ ÐÏÌÉÃÙÍÁËÉÎÇȱȢ 

In the 1920s, Arthur Pigou laid the research foundation for congestion pricing. It was introduced in 

practice only in the mid-seventies by Singapore. Desired impacts of congestion charges are reduced 

vehicle mileages and vehicle emissions, to some extent. Whether congestion charge improves 

welfare, depends on various factors such as revenue neutrality of the tax, population groups that are 

being charged for using networks, the mode of transportation used for commuting, and the ways in 

which revenues collected are ultimately allocated (Klenert, 2016). Besides the congestion charge, 

vehicle taxes have proven to be successful in containing private vehicles in cities such as Singapore 

and Hong Kong. 

Road pricing is controversial because of equity reasons. For example, drivers with a high value of 

time, gain more from reduced journey time than those with lower values of time (OECD, 2018). 

Drivers with a low value of time have less capacity to pay for time savings due to issues of 

affordability. As a consequence, those on low incomes may be obliged to change departure times, 

switch to a less convenient mode or pay a charge that exceeds the value of their time-savings. It is 

also controversial because the revenues raised are typically larger than the direct benefits to drivers; 

the biggest benefits fall to the community more widely, including people using public transport. 

Therefore, according to (OECD 2018b), it is important to better understand the interplay between 

public transport and road pricing and stress the importance of understanding the social and 

distributional impacts of demand management policies. 

Box 2: Rationale behind concessions as a way of pricing infrastructure, the case of Chile 

 

 

 

 

Forced by deteriorated and antiquated infrastructure, the government of Chile in the early 1990s 

made a policy decision to seek private capital to support needed investments (Lorentzen, 2000). 

A program was launched, under which concessionaires would finance highways and other 

infrastructure in the private capital markets, without raising taxes or increasing public-sector 

debt. An additional advantage was that concessionaires wanted to tap into a new pool of private-

sector talent to manage the construction, maintenance, and operation of their projects. This led to 

an increase in efficiency of construction and operations of the infrastructure. It enabled a 

sustained growth based on the expansion of exports. (Fisher and Babbar, 1996) 
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Box 3: Rationale behind congestion charging , the cases of London and Stockholm 

Pricing instruments  

Various types of road pricing are distinguished by Rouhani (2014) and are listed below: 

ω road tolls,  

ω congestion pricing and  

ω other types of road pricing, including  

o cordon or area tolls, (e.g., Trondheim toll ring), 

o high occupancy toll (HOT) lanes (e.g. Interstate 15 in San Diego),  

o distance-based charges such as mileage fees (e.g. tolls on trucks in Germany), 

o road space rationing (e.g., ration peak period vehicle-trips or vehicle-miles using a revenue-

neutral credit-based system, etc., e.g. car free Sundays in parts of Paris, or license plate 

rationing during working days in Mexico City). 

ADB (2018) classifies tolls into four main categories: 

1. Distance-based: users pay in proportion of the distance traveled on a particular road. The 

distance is calculated based on in which gate the vehicle has entered and in which gate it has 

left.  This system is referred to as closed tolls. 

2. Point-based: payment is made for a single use of a particular section. This system is common for 

bridges, tunnels, and an open tolling system. 

3. Time-based: it allows users to drive along some roads for a period of time irrespective of the 

ÌÅÖÅÌ ÏÆ ÕÓÅȢ )Ô ÉÓ ÁÌÓÏ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ ȰÖÉÇÎÅÔÔÅÓȟȱ ÄÅÒÉÖÅÄ ÆÒÏÍ Á ÓÔÉÃËÅÒ ÏÒ ÖÉÇÎÅÔÔÅ ÁÆÆÉØÅÄ ÏÎ ÔÈÅ 

front windscreen. Whether this system should be considered properly as tolls or as a type of tax 

is subject to discussion.  

4. Perimeter-based: fees charged to vehicles that wish to circulate inside a defined perimeter, 

normally city centre. It is also referred to as congestion charges. They can be time-based, i.e., an 

entry permit that allows the vehicle to circulate inside the area as many times as desired during 

a period of time (such as the London Congestion Charge) or cordon-based, i.e., that every time a 

vehicle enters the perimeter, a charge is levied (such as for Oslo, Norway; Singapore; or 

Stockholm, Sweden).   (Mahendra, Grant, and Swisher 2012)  

In 2002 the average traffic speed in the London inner city was lower than 12 km per hour. The 

economic impact was estimated between USD $3 million and $6 million every week in terms of 

ÔÉÍÅ ÌÏÓÔ ÄÕÅ ÔÏ ÃÏÎÇÅÓÔÉÏÎȢ 4ÈÅ ÇÏÁÌÓ ÏÆ ,ÏÎÄÏÎȭÓ ÃÏÎÇÅÓÔÉÏÎ charging scheme include reducing 

gridlock, improving public transport service, improving journey time reliability for car trips, and 

making the distribution of goods and services more efficient (Provonsha et al., 2018). More is 

written on this in the case studies chapter. 

)Î ςππσȟ 3ÔÏÃËÈÏÌÍȭÓ #ÉÔÙ #ÏÕÎÃÉÌ ÁÄÏÐÔÅÄ Á ÐÒÏÐÏÓÁÌ ÔÏ ÃÏÎÄÕÃÔ ÃÏÎÇÅÓÔÉÏÎ ÃÈÁÒÇÅ ÔÒÉÁÌÓ ÄÕÅ ÔÏ 

growing traffic congestion that was choking the bridges and roadways into the inner city. In 2004, 

the Swedish Parliament passed a congestion pricing pilot program, despite the pilot being a 

politically divisive issue in Stockholm with low public support. The trials consisted of three 

elements, being the expansion of public transport, the construction of additional park-and-ride 

facilities, and the introduction of a congestion charge. The pilot became a success, with higher 

levels of public support. The initial investment in the system, including the trial and first year 

operations, was USD $236 million). It is a fully automatic fee payment system through automatic 

number plate recognition by cameras. (Provonsha et al., 2018) 
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Road tolls also include bridge tolls, Eurovignette, weight-distance taxes. It is important to realise that 

the border between infrastructure and rolling stock is blurry. Both through driver behaviour and 

technological innovations there are multiple interactions between vehicles and their 

drivers/operators and the requirements related to infrastructure3. Fiscal instruments applied to the 

use of road transport should also be seen as types of road pricing, although more of an indirect type. 

SEPA (2000) and Timilsina and Dulal (2008) list these types of indirect road pricing: 

ω Vehicle purchase taxes (ownership, licensing, registration fee and others), 

ω Circulation taxes (annual registration tax), 

ω Scrappage incentives, 

ω Fuel duties (any excise tax on fuel), 

ω Emission and/or pollution tax or charge (e.g. carbon tax, sulphur tax), 

ω Subsidies (e.g., subsidies for clean fuels, efficient vehicles, and public transportation).  

The selection of these instruments depends on the objective (e.g. reduction of congestion, reduction 

of emissions, private finance, government revenues), the urgency to solve of problem, the flexibility 

to achieve the goals, and the cost and complexity of the policy instruments. Developing cities, with 

no serious congestion or emission problems, requiring additional government revenue sources, 

might consider fuel taxes. Mega-cities that are congested with predominantly private vehicles may 

prefer to apply (space and time dependent) congestion charges. Subsidies for public transportation, 

a common and conventional phenomenon in all countries, reduce the demand for infrastructure, the 

congestion and the emissions and provide wider access to transportation (Timilsina and Dulal, 

2008). Subsidies promoting clean fuels (ethanol producers in the United States or consumers in 

Brazil for example) or clean vehicles (leading to reduced income tax in The Netherlands) reduce the 

external costs related to the infrastructure. Subsidies for cleaner vehicles (e.g., electric vehicles, 

hybrid vehicles, CNG buses) are becoming popular in many countries, such as China, India, the 

United States and Japan.  

Recently public investment in infrastructure received much attention as an attractive option to 

promoting efficiency and growth, as well as reducing inequality in wealth (Klenert, 2016). Evidence 

from literature suggests that investment in infrastructure might decrease inequality while in parallel 

enhancing growth (CaldÅÒĕÎ ÁÎÄ 3ÅÒÖïÎȟ ςπρτɊ. This links also to pricing, as pricing and provision of 

infrastructure are intertangled. 

Hypothecation  

Few years ago, three research projects in New Zealand considered the changing world and how the 

transport systems, including funding, can be future proofed, while adapting to known and uncertain 

economic, environmental and social changes (New Zealand Ministry of Transport, 2014). Future 

funding aims at land transport funding, regarding how much should be invested in the land 

transport system and how to raise the financial means.  

The objective of the study was to replace the current system of road user charges with electronic 

road pricing (ERP) which could be used to charge for distance travelled, type and location of road, 

                                                               
 

 

3 Examples are the impact of on-board navigation, of GPS tracking, interaction between road facilities and on-board 
units, and in rail transport the ERTMS technology shifting from road infrastructure to on-board units. 
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type or weight of vehicle and time-of-day. Currently revenues from road users come from charges 

such fuel excise duty (FED) and registration fees. 

The New Zealand Ministry of Transport (2014) identified  four general principles for use of revenue 

hypothecated from road users (see Figure 2-1). These are: 

ω most of the revenue should be spent on roads: operating and maintaining them, and capital 

investment (rebuilding and/or upgrading existing roads and building new ones) 

ω the revenue should cover related services whose costs are caused by road use, such as the road 

enforcement aspect of police costs, safety programs, and overhead costs of New Zealand 

Transport Authority   

ω the revenues should contribute to services that result in lower road congestion than would 

otherwise occur, to the benefit of road users (public transport and bike lanes) 

ω the revenues should not be used for activities unrelated to road use. 

According to New Zealand Ministry of Transport (2014), these principles do not cover revenues 

from other sources that are also used for roads. The two main ones are local authority rates, for local 

access by road and footpath, and additional road and bike trail projects funded directly by 

government. 

Figure 2-1: Key question of future funding  

 

Source: New Zealand Ministry of Transport (2014) 

Transport Justice 

More recently a new paradigm for transport planning based on the principles of social justice has 

been proposed by Martens (2017). He claims that the financing of all transport infrastructure and 

services should be based, as much as practically possible, on user charges whereby these charges are 

based on marginal cost pricing, dependent on time and location of the use of infrastructure. The 

charges will cover essential operational and maintenance costs of the infrastructure as well as the 
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initial capital investment. In addition, a fair taxation scheme is introduced to allow for deviations 

from marginal costs pricing whenever persons have insufficient mobility and accessibility due to 

high costs of transport (for them). Furthermore, this tax is used to invest in parts of the transport 

system (not just roads), which are sub-standard in terms of the level of mobility, and accessibility 

they provide. Any expansions to the system that are not warranted from the principle of justice 

should then be self-financing based on user charges. This is a radical new way of thinking in 

transport that is dealing with the disparities in mobility and accessibility and aims to provide 

virtually every person with adequate transportation and thus of mitigating the social disparities that 

have been created over the past decades.  

2.2.3. Policy Level  Factors in OIC Countries 

A challenge in many OIC member countries is the availability, the quality and the safety of the 

available transport infrastructure. Road pricing is a way to make ends meet, and this view is shared 

by policy makers in the majority of OIC countries (Figure 2-2), who also believe that it is fair to 

charge for using roads (Figure 2-3). However, OIC countries are neutral or disagree to the idea that 

the road users should pay for all the costs (Figure 2-4). 

Figure 2-2: Road pricing has strong political support in OIC countries  

 
Source: Fimotions, survey result 

Figure 2-3: Most OIC countries  believe that it is fair to charge for using roads  

 
Source: Fimotions, survey result 

Figure 2-4: OIC Member States are not in favor of road user paying for all the costs  

 
Source: Fimotions, survey result 

The political support during the planning and implementation of the road pricing has been strong

Answer Percent % of answer

1 - Strongly disagree 5%

2 10%

3 33%

4 24%

5 - Strongly agree 29%

0% 20% 40% 60% 80% 100%

It is fair to charge for using roads

Answer Percent % of answer

1 - Strongly disagree 9%

2 9%

3 41%

4 27%

5 - Strongly agree 14%

0% 20% 40% 60% 80% 100%

It is correct that the road user should pay for all the costs

Answer Percent % of answer

1 - Strongly disagree 18%

2 18%

3 36%

4 23%

5 - Strongly agree 5%

0% 20% 40% 60% 80% 100%
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In the OIC region, road pricing is applied in the forms of road tolling, vehicle taxes, fuel tax , and the 

combination thereof (Figure 2-5). 

Figure 2-5: OIC Member States show a strong preference for toll roads, vehicle taxes , and the 
combination  

 
Source: Fimotions, survey result 

Availability of road infrastructure and road safety are an important impediment to the development 

process. To mitigate the risk of traffic accidents, Ahmed et. al. (2017) identifies a set of measures, 

such as traffic education in schools, provision of information on the risks, creation of corridors for 

ground pedestrians, setting up of institutional attention for road safety, data analysis, illegal 

ÏÐÅÒÁÔÉÏÎÓ ÔÏ ÏÂÔÁÉÎ ÄÒÉÖÅÒȭÓ ÌÉÃÅÎÃÅÓȢ "ÕÔ ÈÅ ÁÌÓÏ ÐÏÉÎÔÓ ÁÔ ÉÎÆÒÁÓÔÒÕÃÔÕÒÁÌ ÍÅÁÓÕÒÅÓȟ ÂÅÉÎÇȡ 

ω The expansion of road networks inside and outside the cities. 

ω Road repairs and processing of tags and optical signals according to international standards 

and specifications; 

These safety measures all need funding, which, at least in part, could be obtained through road 

pricing measures. Especially toll roads do provide availability of infrastructure and safety, more than 

the non-tolled roads. 

&ÁÉÌÕÒÅ ÏÆ ÇÏÖÅÒÎÍÅÎÔÓȭ ÅÆÆÏÒÔÓ ÉÓ ÁÎÏÔÈÅÒ ÒÅÁÓÏÎ ÔÏ ÅÎÔÅÒ ÉÎÔÏ ÒÏÁÄ ÐÒÉÃÉÎÇ ÓÃÈÅÍÅÓȢ Fisher and 

Babbar (1996) analyzed the Malaysia North-South Express Highway. This is the first private toll road 

of Malaysia and was brought under a concession structure to complete a failed public project. 

Thirdly, as more and more developed OIC countries, such as the UAE and Indonesia, are struggling to 

combat increasing traffic congestion in their main cities (Dubai and Jakarta respectively), congestion 

charging becomes a serious alternative, especially after the 3-in-1 car-pooling system in Jakarta was 

disbanded and the space rationing system based on license plates became too difficult to administer. 

The common thing between these two countries is that the targeted cities have a relatively good 

public transport system, thus providing an alternative to congestion charging. 

2.3. Institutional and Organizational Factors  

2.3.1. Introduction  

A vital part of providing a solid basis for road pricing to OIC members is to make changes to road 

subsector management in general and in the ways that it is funded in particular. Notwithstanding 

the general reforms that are needed the main drivers of such changes can be listed as: 

¶ The need for a more integrated approach, 

¶ Decentralization and promoting subsidiarity, 

¶ Furthering commercialization, 

¶ Improving value to road users,  

In your country, what types of pricing of transport infrastructure are applied (multiple answers are possible):

Open Answer Percent % of answer

Toll road 10%

Toll road + Toll bridges 10%

Toll road + Vehicle taxes 38%

Toll road + Toll bridges + Vehicle taxes 10%

Toll road + Toll bridges + Vehicle taxes+tax on gasoline 5%

Vehicle taxes 19%

Vehicle taxes + truck user charges 5%

Fuel Tax 5%

0% 20% 40% 60% 80% 100%
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¶ Being more accountable to road users and road interest groups, 

¶ Greater economic efficiency, 

¶ Change of management,  

¶ Separation of policymaking and implementation, 

¶ Pressure on the national budget,  

¶ Leveraging private sector for funding and financing infrastructure, 

Conventional Roads Subsector Management Structure  

A number of institutions and organizations have varying roles in the formation of road pricing and 

congestion charging policy, legislation, planning, implementation monitoring and evaluation and 

regulation. The hierarchy of institutions and organisations is illustrated in Table 2-1. Brief 

explanations of the roles of each of the entities are given below: 

Ministries of Transport ς often combined with communications or with works - sets transport 

policies, write legislation, regulate the sector, prepare strategic plans and monitor their 

implementation. Ministries also are responsible for sector management, including allocation of 

funding to transport infrastructure and determining the balance between capital, maintenance and 

operational expenditure. Subsector management, such as road, rail, air and water, prepare their own 

plans and report to the lead ministry on performance. They also have controlling interests in 

transport network management agencies that are mandated to develop and maintain road 

infrastructure for example. Ministries of Transport are responsible for traffic laws, safety, licencing 

and in some countries transit permits. The determination of road user fees such as tolls and 

dedicated fuel levies also fall under Ministries of Transport.  

Ministries of Finance and/or Economic Planning are generally mandated to formulate 

sound economic policies, maximize revenue mobilization, and ensure efficient allocation and 

accountability for public resources so as to achieve the most rapid and sustainable economic 

growth and development. For many developing countries, this Ministry is responsible for the 

preparation of long term visions (such as a Vision 2050) as well as shorter term National 

Development Plans (of typically 5 to 10 years). Such planning may also set out proposals as to how 

the sectors are to be funded, such as through public private development partner or from user 

charges. Developed countries seem not to prepare such vision statements or have national 

development plans. Most planning is carried out by subsectors.    

Local Government is primarily responsible for planning and the provision of services, education, 

health systems and environmental protection. They are also normally responsible for local planning 

and economic development, but the level of planning authority that local government has varies. In 

developed countries there is more subsidiarity and more delegated powers to local government, for 

less developed countries, control is typically more centralized.  Local government may for example 

be responsible for the implementation of passenger transport projects including mass transit, bus 

and taxis. They may also be responsible for travel demand management and traff ic management 

including car restraint measures, parking and congestion management, including charging.  

Land Use and Transport Planning Authority is normally responsible for preparing integrated land 

use spatial and strategic long-term planning at the national level. In addition, regional metropolitan 

transport authorities are also set up for large conurbations under the control of several local 

councils to develop and implement integrated transport solutions for all transport modes.   

Road Authorities and Agencies are autonomous or semi-autonomous organizations responsible for 

the development, maintenance and operation of national or state level highways/ road networks. 
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District and rural roads are normally under the jurisdiction of local government. Roads Authorities 

have delegated powers from the Ministry of Transport to enter into agreements with third parties to 

develop toll roads under concession agreements. Road Authorities may also be responsible for 

determining the budget and priorities for roads expenditure, some under the direction of the 

Ministry of Transport. Most road authorities in OIC and non OIC countries belong to the regional 

associations of road authorities and the World Road Association.4  

Road Funding Agencies are set up in many cases to ensure that fund management and allocation are 

independent from development maintenance and operations. This is typical of funds that have been 

derived from specially hypothecated fuel levies. Normally this is motivated by the need to control 

abuses and ensure effective control of spending.  

Road Tolling Companies and Associations are usually private companies that have agreed long term 

contracts with Road Authorities to provide, develop, maintain and operate mostly routes but also 

sections of road networks. They will all charge tolls at toll plazas and some may receive payment 

from the authority based on estimates of traffic volumes (applying the concept of shadow tolling). To 

ensure increasing professional standards there is also an international association to which many 

tolling companies belong5. 

Table 2-1: Institutional Hierarchy of Road Institutions  
Role Institution and Organization  

Policy and Legislation 
Ministry of Transport  

Ministry of Finance and Economic Planning 

Planning 
Local Government 

Land Use and Transport Planning Authority 

Funding and Execution 
Road Authorities and Agencies and Associations 

Road Funding Agencies 

Implementation Road Tolling Companies and Associations 

Consumers Road Users and Associations 

Oversight Toll Road and Road Pricing Regulator 

Source: Fimotions 

Road Users and Associations represent the road customer who was and still is very much 

neglected in the road reform process. There are many forms of associations: Taxi Bus and Trucking 

Industry Associations and Road Users (Figure 2-6). Representatives of these organizations 

invariably are invited to sit on Boards of Road Agencies and Road Funds. 

In addition, they typically organize road side assistance, and are involved in promoting road safety, 

placement of traffic signs and signage (as the AA in the UK, and ANWB in The Netherlands) and they 

play a major role in advocacy, engaging with public, the industry and government regarding issues of 

road infrastructure, including road pricing.  

 
 
 
 

                                                               
 

 

4 https://www. piarc.org/en/   
5 https://www.ibtta.org/  

https://www.piarc.org/en/
https://www.ibtta.org/
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Figure 2-6: Road Users Association Nigeria 

 
Source: https://roadusersassociation.com.ng/ 

Toll Regulator - Toll road and road pricing regulators are typically independent economic regulators 

tasked to set fair, enforceable prices for road users, rather than the Road Authority itself as the 

authority could have a conflict of interest to maximize income for the road provider rather than 

value to the road user. This is why in China for example there is an entity to ensure that toll setting is 

fair. This is also the case in Indonesia that has a Toll Road Authority since 2005. There are few 

references to a separate toll regulator, but this could be worth considering.     

The extent to which all of the foregoing are involved will vary between countries and even location 

and this part of the research aims to examine this. Naturally, the purpose of the exercise is to learn 

from others, benchmark, revise and to make recommendations for institutional change in OIC 

countries that will encourage progress to be made in implementing road pricing/congestions 

charging. 

2.3.2. Institutional and Organizational Factors outside  OIC Geography 

The UK has congestion charging schemes in London and attempted to do so in Edinburgh. In London 

the scheme is run by Transport for London (TfL), which is part of the Greater London City Council. 

The entry to the London Congestion Charge (LCC) is about $15 per vehicle per day6. The charges are 

used to subsidize busses and trains in London as well as to maintain the city roads. Attempts have 

been made to have similar charges in Manchester and Edinburgh, but the residents of both cities 

reject the proposals with an overwhelming 78 and 74% against respectively. The results of public 

referenda in December 2008 in these cities are shown in Table 2-2 and Figure 2-7.  

Table 2-2: Votes in response to the Manch ester Congestion Charge Referendum  
Region Turnout  (%)  YES NO YES (%) NO (%) 

Bolton 48.8 20,529 79,910 21 79 

Bury 57.4 16,563 64,001 21 79 

Rochdale 50.8 17,333 68,884 20 80 

Oldham 54.4 17,571 68,884 20 80 

Wigan 45.3 27,810 78,565 26 74 

Salford 57.0 14,603 79,326 16 84 

Manchester 46.1 43,593 113,064 28 72 

Tameside 60.7 16,323 83,105 17 83 

Trafford 63.6 20,445 83,568 20 80 

Stockport 59.0 24,090 103,706 19 81 

Source: Manchester Evening News C-Charge Results 

                                                               
 

 

6 https://tfl.gov.uk/modes/driving/congestion -charge 

https://roadusersassociation.com.ng/
https://tfl.gov.uk/modes/driving/congestion-charge
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Figure 2-7: Edinburgh Congestion Charging Referendum 200 8 
NO vote YES vote 

133,678 45,965 

Against: In favour: 

133,678 45,965 

(74.4%)  (25.6%)  

Turnout  Total votes cast  

61.7% 179,643 

Source: Manchester Evening News C-Charge Results 

So the only example of UK congestion charging remains in London. Learning from the UK experience, 

questions have been asked retrospectively whether the changes that have been made over the last 

30 years or so have actually achieved what they set out to do. Such as better transport planning, a 

more balanced modal share, improved accessibility and lower transport costs. Ultimately as 

transport is only a means to an end, an enabler of other sectors, efficiency must be its highest goal. 

The results of research by Marsden and May (2006) suggest that, Ȱalthough the different 

institutional models share a broadly common set of objectives, there are differences in devolved 

responsibilities and in the extent to which various policy options are within the control of the bodies 

charged with transport policy deliveryȱ. Marsden and May (2006) conclude that Ȱthe existence of 

several tiers of government, coupled with the many interactions required between these public 

sector bodies and the predominantly private sector public transport operators, appears to create 

extra transactional barriers and impedes the implementation of the most effective measures for 

cutting congestionȱ. More analysis of the LCC congestion charge is covered in the UK Case Study 

(section 3.2).  

In Norway and Sweden, who both have congestion charging schemes in place, a review of the 

institutional reaction to the strengths, weaknesses, opportunities and threats of cordon tolling 

revealed that four factors were of importance, i) the experience of having a congestion problem; ii) 

that someone takes leadership in the process; iii) high level of trust among the actors, and iv) the 

establishing of incentives (Oddgeir and Leiren, 2006). Experience with congestion charging is that 

most of the stakeholders in Table 2-1 are involved collectively in working groups and committees 

that are set up to investigate and if necessary develop congestion charging in a big city. Oslo has a 

combined congestion charge and low emission zone. The cost of the road toll is dependent on the 

Euro standard and fuel type, as well as time and distance. It operates between 06:00 - 18:00, Monday 

to Friday. Rush hour is from 06:30 - 09:00 and 15:00 - 17:007. 

The demand for local agreement leads to a situation where every key actor necessary for such a 

broad agreement has a veto-position in the decision-making process. This is also an important 

explanation for the lack of interest and support for road pricing/congestion charging schemes in 

Norway. Hence, the institutional strategy in Sweden was that of managing political conflict rather 

than consensus-building, a strategy that proved successful because the same coalition held a 

majority at both national and city level. In other words: altering these conditions are among the 

lessons to be learnt for Norwegians or others who want to follow in the foot-steps of Stockholm 

when it comes to introduction of congestion charging. Sweden was one of the first countries to have 

                                                               
 

 

7 https://urbanaccessregulations.eu/countries-mainmenu-147/norway -mainmenu-197/oslo -charging-scheme 

https://urbanaccessregulations.eu/countries-mainmenu-147/norway-mainmenu-197/oslo-charging-scheme
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congestion charging initially in the city of Stockholm and then followed by Goteborg8. Both schemes 

were set up by Transport Styrelsen (Ministry of Transport). The institutional strategy in Stockholm 

was of understanding that of political conflict needed to be overcome, rather than consensus-

building. The strategy proved successful. The lesson learned from Sweden is to be pragmatic and 

involve both pragmatists and antagonists when planning congestion charging (Oddgeir and Leiren, 

2006).  

Most EU Member States (see Table 2-3) have limited access urban traffic control and low emission 

control initiatives of various forms. The practice is supported by the EU as a part of its programme to 

have smarter and cleaner cities.    

Table 2-3: EU Countries with Urban Access Controls, Pricing and Restrictions  

 

Source: https://urbanaccessregulations.eu/countries-mainmenu-147 

A good example is Amsterdam, which has introduced Low Emission Zones (LEZ) and Limited Access 

Zones (LAZ) based on rationing by vehicle type and access permissions. These are both evidence of a 

management and operations strategy, which is shown in Figure 2-8.  

Figure 2-8: Amsterdam LEZ and LAZ Framework, Road Signs and Access Regulations 

 
Source: Urban Access Regulations9 

                                                               
 

 

8 https://transportstyrelsen.se/en/road/Congestion -taxes-in-Stockholm-and-Goteborg/ 
9 https://urbanaccessregulations.eu/countries-mainmenu-147/netherl ands-mainmenu-88/amsterdam  
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Pricing of Transport Infrastructure  
In the OIC Member States 
 

 

22 
 

While all countries practice some form of general road user charging, there are only a few cities with 

urban congestion charging. For example, New York City (NYC) is the first and only city in the USA to 

introduce a Congestion Pricing Surcharge in February 2019. The fee is about $2.50 per entry. The 

scheme is operated by NYC. San-Francisco should be the next US city to have congestion charging. 

The proposed congestion pricing charge is part of a mobility and pricing study being carried out by 

the San Francisco County Transportation Authority (SFCTA) and supported by the U.S. Department 

of Transportation. The objectives are to reduce congestion at and near central locations and to 

reduce its associated environmental impacts, including cutting greenhouse gas emissions. The funds 

raised through the charge would be used for public transit improvement projects, and for pedestrian 

and bike infrastructure and enhancements.  

Singapore was the first city in the world to introduce congestion charging in 1975. Its scheme has 

evolved and is discussed in detail in another case study (see section 3.1). The schemes are managed 

by Land Transport Authority10.  

The institutional strategy has evolved successfully by involving the public from the outset. It was 

always totally clear the area-pricing regime was to reduce congestion and fund public transport 

improvements. This contrasts with South Africa whose general fuel levy and toll pricing legislation 

prohibits the funding being used for other than road maintenance (see section 3.3).  The charging in 

Singapore has always been packaged in such a way that all stakeholders get something from it. This 

means that the people in Singapore reacted favourably to the pricing and accompanying package of 

improvements. Early scepticism was addressed effectively via information and on-ground 

experience. It seems the public has come to accept and respect bold policy initiatives like pricing and 

have largely trusted the authorities as purveyors of effective public services11. 

Seoul, South Korea, has had a congestion charge since 1990 as an essential component of its 

transport demand management (TDM) policy.  Legislation was passed that enabled local 

government to decide the timing and details of a congestion charge. The objectives of the charge 

were to facilitate traffic flow, improve air quality, or promote the efficient use of the transportation 

infrastructu re. The legislation determined that a Regional City Transportation Policy Deliberation 

Committee should set up and develop the system. The City of Seoul developed two type of TDM 

programs: i) mandatory programs regulated by law; and ii) voluntary programs that encourage 

residents and/or businesses to become involved12.   

Regarding general road subsector management every country has a slightly different approach. Most 

institutional divergency comes from the issue of autonomy of funding ɀ in other words ensuring a 

high level of independence in the management and allocation of road funding. The main aspects of 

institutional reforms that can contribute to improve this situation include:  

¶ improved institutional structures,  

¶ separation of the client and supplier functions,  

¶ separation of client and supplier organizations,  

¶ privatization of the supplier organizations,  

                                                               
 

 

10 https://www.lta.gov.sg/content/ltagov/en.html   
11 https://ops.fhwa.dot.gov/publications /fhwahop08047/02summ.htm  
12 https://www.seoulsolution.kr/en/content/seoul%E2%80%99s -transportation -demand-management-policy-
general 

https://en.wikipedia.org/wiki/Congestion_pricing
https://en.wikipedia.org/wiki/San_Francisco_County_Transportation_Authority
https://en.wikipedia.org/wiki/U.S._Department_of_Transportation
https://en.wikipedia.org/wiki/U.S._Department_of_Transportation
https://en.wikipedia.org/wiki/Greenhouse_gas_emissions
https://www.lta.gov.sg/content/ltagov/en.html
https://ops.fhwa.dot.gov/publications/fhwahop08047/02summ.htm
https://www.seoulsolution.kr/en/content/seoul%E2%80%99s-transportation-demand-management-policy-general
https://www.seoulsolution.kr/en/content/seoul%E2%80%99s-transportation-demand-management-policy-general
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¶ establishment of an executive agency or a commercialized (client) organization,  

¶ user participation through oversight boards,  

¶ improving management information systems,  

¶ seeking additional sources of financing.  

While there are differences between institutional arrangements of managing road networks in 

different countries they do have certain concepts in common:  

¶ furthering commercialization 

¶ the involvement of the private sector through PPP  

¶ placing more emphasis on users taking into account their needs (World Bank, 2010). 

2.3.3. Institutional and Organizational Factors in OIC Countries  

While OIC members have road user charging and tolling, they do not yet have bespoke urban 

congestion charging schemes. Indications from the questionnaire survey showed that 52% have a 

dedicated unit for managing road user charges tolls and pricing (Figure 2-9) and 21% agree that 

such units should be under government rather than be autonomous (Figure 2-10). /ÍÁÎȭÓ -ÉÎÉÓÔÒÙ 

of Transport and Communications is studying the feasibility of introducing toll collection systems on 

certain highways aimed at attracting private investment in the development of a smart road system 

in the Sultanate. The move is broadly in ÌÉÎÅ ×ÉÔÈ ÔÈÅ /ÍÁÎÉ ÇÏÖÅÒÎÍÅÎÔȭÓ ÓÔÒÁÔÅÇÉÃ ÇÏÁÌ ÔÏ 

ÓÔÒÅÎÇÔÈÅÎ ÒÏÁÄ ÃÏÍÍÕÎÉÃÁÔÉÏÎÓ ÔÈÅÒÅÂÙ ÅÎÈÁÎÃÉÎÇ ÔÈÅ 3ÕÌÔÁÎÁÔÅȭÓ ÇÌÏÂÁÌ ÒÁÎËÉÎÇÓ ÁÓ Á ÌÏÇÉÓÔÉÃÓ-

friendly destination. Enabling toll collection is seen as key to attracting private investment in the 

road construction sector under a Public-Private-Partnership (PPP) model ɂ an approach that the 

Implementation Support & Follow-up Unit (ISFU) is looking to implement under Tanfeedh (The 

National Programme for Enhancing Economic Diversification). Jakarta (Indonesia) has been 

planning the development of ERP and formed a special ERP Management Unit (see section 3.4.2), 

although it is still yet to be implemented. 

Figure 2-9: Existence of dedicated road pricing management unit in OIC countries  

 
Source: Fimotions, survey result 

Figure 2-10: OIC countries agreeing that road pricing management unit should be autonomous  

 
Source: Fimotions, survey result 

Is there a dedicated unit for the management of the road pricing system?
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Kuala Lumpur, Malaysia, in addition is studying the introduction of a congestion charge, but its 

introduction is conditional upon having a good public transport system13. Similarly in Dubai, 

although traffic congestion cost $790 million in 2013, as can be seen in Figure2-11. There are no 

activities as yet to introduce a congestion charge because the priority is first to build a good public 

transport system14. Research carried in Istanbul, Turkey, showed that the introduction of a 

congestion charge would increase public transport and reduce traffic congestion - the change in 

demand was estimated using stated preference (SP) analysis (Ozengel and Henry, 2017). Such SP 

technique is described in more detail in section 2.8 and is advocated for congestion charging studies. 

Despite good research, Turkey has yet to move forward with congestion charging.    

Figure 2-11: Dubai Sharjah Traffic Congestion  

 
Source: Khaleej Times 

In terms of general road administration within the OIC region, the level of autonomy varies from 

country to country, but normally the Ministry has oversight and approves the appointment of the 

Board of Directors. Their organizations are similar ɀ an example is given of the Nigerian - Federal 

Roads Maintenance Authority (FERMA), which consists of:    

¶ Office of the Managing Director 

¶ Operations 

¶ Planning & Engineering Services 

¶ Road Maintenance Management Services (RMMS) 

¶ Administration & Human Resources Development 

¶ Finance & Account 

¶ Board Secretariat/ Legal 

Road Management Agency Performance Review  

A comprehensive review of the performance of 46 road authorities of OIC and non-OIC members 

was carried out in 2014/15, much of the lessons of them are very current. The principle 

recommendations were: i) Establishing appropriate institutional structures and relationships with 

stakeholders, ii) Separating the client and supplier functions, iii) Separating the client and supplier 

organizations, iv) Privatizing the supplier organizations, v) Establishing an executive agency or a 

                                                               
 

 

13 https://www.thestar.com.my/metro/metro -news/2018/10/17/kl -to-impose-congestion-charges-on-motorists-
only-after-improving-public-transport  
14 https://www.arabianbusiness.com/traffic -congestion-cost-dubai-790m-in-year-rta-581463.html 

https://ferma.gov.ng/about-us-ferma/administration-human-resources/office-of-the-managing-director/
https://ferma.gov.ng/about-us-ferma/administration-human-resources/operations-departments/
https://ferma.gov.ng/about-us-ferma/planning-engineering-services-department/
https://ferma.gov.ng/about-us-ferma/road-maintenance-management-service-rmms/
https://ferma.gov.ng/about-us-ferma/administration-human-resources/
https://ferma.gov.ng/about-us-ferma/administration-human-resources/finance-account/
https://ferma.gov.ng/about-us-ferma/administration-human-resources/board-secretariat-legal-services-department/
https://www.thestar.com.my/metro/metro-news/2018/10/17/kl-to-impose-congestion-charges-on-motorists-only-after-improving-public-transport
https://www.thestar.com.my/metro/metro-news/2018/10/17/kl-to-impose-congestion-charges-on-motorists-only-after-improving-public-transport
https://www.arabianbusiness.com/traffic-congestion-cost-dubai-790m-in-year-rta-581463.html
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commercialized (client) organization, vi) Ensuring user participation through oversight boards, vii) 

Improving management information systems, and viii) Seeking additional, sustainable sources of 

financing (Pinard, 2015). 

Table 2-4: Road Authorities Performance Review  
Countries with Road Funds  Countries with Road Authorities  

1. Benin 10. Gabon 19. Namibia  1. Burkina Faso 10. Mozambique  19. Zambia 

2. Burundi 11. Ghana 20. Niger 2. Congo Republic 11. Namibia   

3. Cameroon 12. Guinea 21. Rwanda σȢ #ÏÔÅ Äȭ)ÖÏÉÒÅ 12. Rwanda  

4. Congo Republic 13. Kenya 22. RCA 4. Ethiopia  13. Senegal  

5. Chad 14. Lesotho 23.Tanzania  5. Ghana 14. Sierra Leone  

6. Cape Verde 15. Madagascar 24. Togo 6. Kenya 15. South Africa  

7. #ÏÔÅ Äȭ)ÖÏÉÒÅ 16. Malawi  25. Zambia 7. Madagascar 16. Sudan  

8. Djibouti  17. Mali  26. Zanzibar 8. Malawi  17. Tanzania  

9. Ethiopia  18. Mozambique  27. Zimbabwe 9. Mali  18. Uganda  

Bold Letter: Country with both a Road Fund and a Road Authority 
Source: Pinard (2015) 

2.4. Economic and Financial  Factors 

2.4.1. Introduction  

The pricing of transport infrastructure is as old as mankind: highways in the old Mesopotamia, trade 

routes through Arabia and India, mountain passages by the Germanic tribes, are few examples of 

tolled infrastructure. A more recent example is the river Rhine where the increasing number of toll 

chains and blockades almost completely obstructed shipping, until the Mannheim treaty (1831) 

opened the way for the inland shipping, leading to prosperity in Western Europe. Italy had the first 

European motorway in 1924. More countries followed. A highway network was developed via 

concessions, without burdening national state budgets.  

Road networks provide a vital connectivity and are an extremely valuable asset, which need to be 

maintained.  Figure 2-12 reflects the spending on road infrastructure for a set of European and non-

European states. 

The efficiency of the current practices to fund projects is key for its sustainability, and for the 

realization of projects in order to contribute to national and international goals (safety, transport 

efficiency, competitiveness, and economic growth). Traditional funding sources have been mainly 

relying on taxes and real tolls. The User Pays Principle whereby users pay per use is gaining position 

and perceived to be fairer than taxes charged to all citizens. But there is a common good to the 

provision of road infrastructure, which is beyond the direct benefits that are perceived by the 

individual in the price that is paid as has been discussed previously.  
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Figure 2-12: Infrastructure costs  ÐÅÒ ËÉÌÏÍÅÔÒÅ ÒÏÁÄ ÎÅÔ×ÏÒË ÌÅÎÇÔÈȟ ɉØ ρȟπππ ΌȾËÍȟ 003 ÁÄÊÕÓÔÅÄɊ 

 
Source: Fimotions based on CE Delft and Schroten (2019) 

Inadequate infrastructure is a constraint on economic growth world-wide, which is a problem for 

governments (CEDR, 2017):  

- most countries simply are not spending enough to provide the infrastructure needed to support 

the economy;  

- poor planning and coordination, weak analysis underpinning project selection, competing 

political objectives, and other considerations, sometimes mean that limited resources are often 

spent on the wrong projects;  

- infrastructure assets are often poorly maintained, thereby increasing life cycle costs and 

reducing benefits. 

- The construction of infrastructure requires high investment and a commitment to maintenance 

Economic theory says that marginal social cost pricing results in an efficient allocation of transport 

resources. However, there are alternative approaches of internalization appropriate in the context of 

policy making:  

¶ Marginal social cost pricing results in an efficient amount and allocation of transport.  

¶ Average cost pricing: charging vehicles at their average costs, ensuring that total external 

and/or infrastructure costs are covered; 

¶ Baumol pricing: setting taxes/charges at a level at which a certain objective (e.g. congestion 

level) is met.  

¶ Ramsey pricing:  charging levels in a way that total revenues are maximised. 
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Figure 2-13: The Pigou-Knight Analysis  

 
Source: Walters (1961) as referred to by Timilsina and Dulal (2008) 

Timilsina and Dulal (2008) provides us with an ÅØÁÍÐÌÅ ÏÆ ÃÏÎÇÅÓÔÉÏÎ ÐÒÉÃÉÎÇȢ Ȱ4ÈÅ ÔÈÅÏÒÙ ÏÆ 

congestion pricing states that the charges imposed should equal the difference between the social 

marginal cost and the private cost for the flow, which will prevail only after imposing the charges 

(Jansson, 1969). Congestion charges are meant to internalize their external costs (Teubel, 1998). 

Pigou (1920) and Knight (1924) established a foundation to describe misallocation of resources 

resulting from free access to public roadways (see Figure 2-13). As illustrated in the figure the 

average time taken for a motorist to travel a particular road segment increases with an increase in 

traffic flow. With the increased congestion, average speed decreases and average travel time 

increases for the driver. Thus, an increased travel time causes the average (AC) and the marginal 

travel costs (MC) ÔÏ ÉÎÃÒÅÁÓÅȢȱ  

Pricing equals valuation. The road user will compare the price asked with the value the service 

represents, hence the user equilibrium. Elasticity of demand, the way demand reacts upon changes 

in pricing, depends on the identity of the actual userɂ the transportation company or the driverɂ

ÁÎÄ ÏÎ ÔÈÅ ÕÓÅÒȭÓ ×ÉÌÌÉÎÇÎÅÓÓ ÔÏ ÐÁÙ (WTP). Marginal social costs pricing would internalize the 

external costs and drive the user equilibrium to the social equilibrium point (by charging the 

difference between AC and MC). Due to elasticity of demand the demand will reduce when charging 

the difference, hence the dual effect of pricing.  

The issue of the alternative non-tolled road to that being tolled, is complex and goes with major 

complications for the acceptability and coherence of toll road schemes. Sometimes, the compromize 

to grant an alternative free road appears as a compensatory measure to offset opposition to toll 

roads that do not take into consideration all the implications and side effects. The theoretical 

ÆÕÎÃÔÉÏÎÓ ÏÆ ÔÈÅ ÁÌÔÅÒÎÁÔÉÖÅ ÆÒÅÅ ÒÏÁÄȢ 4ÈÅ ÒÁÔÉÏÎÁÌÅ ÆÏÒ Á ȬÆÒÅÅ ÒÏÁÄȭ ÓÔÅÍÓ ÆÒÏÍ ÔÈÒÅÅ ÔÙÐÅÓ Ïf 

functions it is expected to perform (ADB, 2018). These three functions usually appear intermingled 

but are different in nature: 

1. a competition-related function: an alternative non-tolled road is expected to limit the monopoly 

position of the toll road operator in a given corridor. 

2. a social function: a free alternative road is seen as a safeguard to ensure mobility to those 

unwilling or unable to pay tolls. 

3. a mobility function: when the toll road has limited access gates, another non-tolled road has to be 

in service to provide local access and short-haul mobility. 
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Considerations stemming from the functions expected to perform the alternative non-tolled road 

and from what may happen in practice, are (ADB, 2018):  

ω The mere existence of an alternative may be the result of the approach used to build the new 

road rather than the application of any principle. 

ω Granting a free alternative may be conceptually incompatÉÂÌÅ ×ÉÔÈ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ȰÕÓÅÒ 

pays principleȟȱ ÅÓÐÅÃÉÁÌÌÙ ×ÈÅÎ ÔÏÌÌ ÒÅÖÅÎÕÅ ÉÓ ÄÅÄÉÃÁÔÅÄ ÔÏ ÏÔÈÅÒ ÐÕÂÌÉÃ ÏÂÊÅÃÔÉÖÅÓ ɉÅȢÇȢȟ ÒÏÁÄ 

maintenance, public transport, etc.). In this case, the mere existence of a free alternative is 

ÁÇÁÉÎÓÔ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ Ï×Î ÐÒÉÎÃÉÐÌÅÓ ÁÎÄ ÉÎÔÅÒÅÓÔÓȢ 

ω Sometimes, traffic along a corridor may not be heavy enough to sustain a tolled highway and a 

parallel free road. Insistence on granting a free road risks making the expected high capacity 

new one unattractive to private investment. Providing both options with public money may be a 

waste of resources.  

ω When the toll road operator is a government entity or a public corporation, the competition 

considerations do not apply. 

ω Concerns about the effects of tolls on the poor or on local residents may be dealt with by other 

means such as waivers, discounts, etc.  

2.4.2. Economic and Financial Factors Outside OIC Geography 

Funding and Financing of Road Infrastructure 

There is certain confusion between Funding and Financing. According to World Road Association 

(PIARC, 2004)ȟ Ȱ&ÕÎÄÉÎÇ ÒÅÆÅÒÓ ÔÏ ÈÏ× ÔÈÅ ÒÏÁÄ ÉÓ ÆÉÎÁÌÌÙ ÐÁÉÄ ÆÏÒȟ ×ÈÉÌÅ ÆÉÎÁÎÃÉÎÇ ÒÅÆÅÒÓ ÔÏ ÈÏ× to 

ÒÁÉÓÅ ÆÕÎÄÓ ÔÏ ÐÁÙ ÆÏÒ ÁÎ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȢ 4ÈÕÓȟ ÆÕÎÄÉÎÇ ÁÎÓ×ÅÒÓ ÔÏ ÔÈÅ ÑÕÅÓÔÉÏÎ Ȱ×ÈÅÒÅ ÔÈÅ ÍÏÎÅÙ ÆÏÒ 

ÔÈÅ ÃÏÎÃÅÓÓÉÏÎ ÕÌÔÉÍÁÔÅÌÙ ÃÏÍÅÓ ÆÒÏÍȱ ÁÎÄ ÆÉÎÁÎÃÉÎÇ ÁÎÓ×ÅÒÓ ÔÏ Ȱ×ÈÅÒÅ ÉÎÖÅÓÔÍÅÎÔ ɉÏÒ ÏÔÈÅÒ ÃÁÓÈ 

ÎÅÃÅÓÓÉÔÉÅÓɊ ÃÏÍÅÓ ÆÒÏÍȱȢ &ÕÎÄÉÎÇ ÃÁÎ ÂÅ Á ÐÒÅÒÅÑÕÉÓÉÔÅ for making a project financeable or 

bankable. 

CEDR (2017) identifies seven different funding mechanisms currently available for road 

construction and maintenance:  

¶ All Purpose Taxes, 

¶ Special Purpose Road User Taxes and Fines, 

¶ Road User Charges, 

¶ Development cost charges (value capture), 

¶ Grant Funding, 

¶ Private Donations, 

¶ Hybrid funding mechanisms. 
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Table 2-5: Roads Funding Catalogue 

Category Funding Mechanism  Characteristics  

All Purpose 
Taxes 

General taxes 

Charges applied to salaries, goods and services purchase, 
companies incomes, etc. 
'ÅÎÅÒÁÌÌÙ ÅÁÒÍÁÒËÅÄ ÔÏ ÆÅÅÄ 'ÏÖÅÒÎÍÅÎÔȭÓ 'ÅÎÅÒÁÌ "ÕÄÇÅÔȟ 
but in some countries earmarked to specific road funds. 

Special 
Purpose Road 
User Taxes and 

Fines 

Vehicle taxes 

Payments per vehicle on a one-off and on an annual basis. 
Variable payment depending on vehicle characteristics. 
These fees can be charged in the purchase and/or in the 
periodic vehicle examination or licensing of the vehicle for 
road use 

Fuel taxes 
Payments applied to the oil and diesel products that are 
consumed by the vehicle. 

Green taxes 
The charge depends on the distance driven and/or the 
pollutant emissions features of the vehicle. 

Fines Charges applied to penalize law violations 

Road User 
Charges 

Distance based 
charges 

Payments are applied strictly to the distance travelled 
varying with the vehicles features 

Time based charges 
(vignettes) 

Payments based on the amount of time that the 
infrastructure is available rather than the distance. 

Tolls 
Payments made by user to the concessionaire who 
operates a road built or maintained using public-private 
finance initiative 

Road pricing 
Charges applied to user within a certain area, so demand 
can be regulated with these pricing schemes. 

International transit 
fees 

Transit charges can be imposed taking into account the 
transit distance, quantity of goods and other aspects 

Development 
cost charges 

(value capture) 

Commercial areas 
access contribution 

Payments imposed to new commercial areas where the 
infrastructure has been developed. 

Urban development 
contribution  

Payments imposed to municipalities or new residents 
where the infrastructure has been developed 

Grant Funding 
Non-repayable funds disbursed by one party. Aims to 
strengthen economic and social cohesion by correcting 
imbalances between different countries or its regions 

Private Donations 

Individuals, organizations or businesses can help 
maintaining roads, having the option to participate as 
volunteers or hire a maintenance service provider to 
perform the work on their behalf. 

Hybrid Funding Mechanisms 
For instance, subsidized toll roads, partially granted 
funding, etc 

Source: CEDR (2017) 

In Table 2-5 the funding mechanism and the characteristics of each of the seven mechanisms is 

shown. Nevertheless, not every formula suits every situation. It is very important to adequately 

select which formula to be used in each situation, ensuring that legal framework allows its usage, 

and that this decision will be the most efficient one in terms of public budget and effectiveness for 

investing. According to Rouhani (2014), road pricing can be done at various scales:  

¶ Point: Charging users when passing a point such as a tunnel or a bridge  

¶ Facility: Pricing a roadway section, e.g., per km base ɀentrance and exit  

¶ Corridor: Pricing all roadways in a corridor 

¶ Cordon: Charging users when traveling on all roads in an area such as CBDȱ 

In practice, there are large differences in the approaches followed in the various countries that apply 

internalization in the pricing of infrastructure (see Figure 2-14). In the Eurovignette Directive 
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(amended in 2006 and in 2011), the European Commission provides the basis for the EU charging 

policy for heavy goods vehicles. This Directive enables Member States to charge the full 

infrastructure costs and, since its 2011 revision, also some external costs (air pollution and noise). In 

addition, charges can be differentiated in order to reduce road congestion and to provide incentives 

to use cleaner vehicles.  

Figure 2-14: Road infrastructure charges for light Private Vehicles (left) and for Heavy Goods 
Vehicles (right)  

 
Source: CEDR (2017) 

In 2017, the European Commission presented a proposal to amend the Eurovignette Directive again, 

among other things, by extending its scope to buses/coaches and light vehicles, including cars, and 

by enabling the modulation of charging according to CO2 emissions (EC, 2017). 

Full/ Partial Cost Recovery/ Revenue-expenditure balance  

There is a sound economic basis for charging the users of the road system only for the short term 

social marginal costs. If also the depreciation of the current systems, as well as investment costs for 

re-construction and new-construction of roads and railroads are considered, the cost basis becomes 

considerably much wider. There are many countries where the total revenues from road users far 

outweigh the national expenses on road infrastructure. Farrell (1999) estimated the road user 

revenues in Western Europe to be double the total expenditures. For the United Kingdom, this was 

almost three times. OECD (2018) presents comparable outcomes: in the UK, fuel and vehicle excise 

duty produced revenues roughly three times expenditure on the roads (Figure 2-15). 
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Figure 2-15: Public road expenditure and taxation in Great Britain, inflation adjusted at 2015/16 
prices  

 
Source: RAC Foundation, using data obtained from the UK Department for Transport to 2016/17, as referred to in OECD 
(2018) 

Although this picture is not universal, curr ent taxes and charges related to road use vary greatly 

across countries, both in absolute terms and in relation to expenditure on the roads. In some 

countries, fuel excise and vehicle duties are generally insufficient to fund the investments required 

to meet demand. In others, the revenues exceed expenditure. The extent to which revenues from 

these taxes and charges are earmarked to spending on road or transport infrastructure also varies 

greatly. In the US, the Federal Highway Trust Fund was financed entirely with dedicated funds from 

Federal fuel taxes until 2008, when transfers from General Funds began to be required to ensure the 

Fund remained solvent. Since then the gap has widened with fuel taxes frozen in nominal terms and 

fleet average fuel economy improving. In 2016, general funds contributed twice the amount of the 

dedicated fund. 

The reason why taxing care use are used in some countries to contribute to general government 

revenues well in excess of road expenditure, is that demand is relatively inelastic. Taxing car use is 

less distorting than taxing more elastic consumption of goods and services as it has less impact on 

the allocation of resources in the economy (OECD, 2018). 

The Transportation Research Board of the National Academies (2006) further explains the USA 

situation, where revenues derived from highway users were fully dedicated to paying for highway 

construction and operation. These revenues covered all such costs other than those for local streets. 

With trust funds the connection between user fee, revenue and spending was enforced. The 

taxpayers perceived the arrangement as fair. However, in the evolution of transportation finance 

arrangements, this original conception had been compromised, because adherence to the user-pays 

finance principle weakened as a result of: 

¶ devolution of responsibilities to local governments;  

¶ diversion of highway user revenue to non-highway purposes;  

¶ resort to expedient sources of revenue in the face of pressing needs;  

¶ and growing demands for transit improvements, which are unable to cover a major portion of 

their costs with fees. 

In part as a result of these changes in the structure of the program but also on account of broader 

trends, the public and legislators no longer supported fuel tax rates and fees necessary to sustain the 
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programs, and the merit of the user-pays principle was no longer recognized, to the extent that the 

user fee finance system historically has had a positive effect on program performance, divergence 

from the principle has been harmful. 

Sweden made a large shift from full cost coverage to marginal cost pricing (Hasselgren, 2013): 

¶ The full cost coverage period 1945-1978 

¶ The mixed pricing policies period 1979-1988  

¶ The social marginal cost period 1989- 

The transition is reflected in Figure 2-16 ɉÌÅÆÔɊȢ #ÏÁÓÅȭÓ ÍÏÄÅÌ ɉρωφπɊ ÃÏÍÂÉÎÅÓ ÆÕÌÌ ÃÏÓÔ ÃÏÖÅÒÁÇÅ ×ÉÔÈ 

ear-marking. The Pigovian welfare model (1920) combines marginal cost coverage with the treatment of 

revenues from taxes and fees as general tax income. Figure 2-16 (left) shows this focus-change has also 

been combined with a move from a principle of ear-ÍÁÒËÉÎÇ ÏÆ ÔÈÅ 3×ÅÄÉÓÈ ÇÏÖÅÒÎÍÅÎÔȭÓ ÒÅÖÅÎÕÅÓ ÆÒÏÍ 

(primarily) road transport to be used for road-maintenance and investments, to a model where all 

government revenues are treated as general tax revenues to be used at the discretion of the Parliament 

and government in yearly budget decisions. 

Hasselgren (2013) observes that in the 1990s the Swedish government moved from a market-economy 

stance expressed e.g. by the 1944 Transport Committee, to a market-failure stance as the dominant view 

on the functioning of the transport infrastructure system. The Swedish government shows signs of a more 

open view toward alternative financing, such as congestion charging, road tolls for specific sections of the 

road system and raised rail-road fees, often framed in terms of short term social marginal costs. In the 

financing these measures have brought a higher degree of ear-marking. The move made by the Swedish 

government cab be seen as a revival of the Coasean view on transport infrastructure financing with a 

stronger organizational focus. 

Figure 2-16: Different views on cost coverage and financing for transport infrastructure  

 
Source: Hasselgren (2013) 
Note: Left: Coase and Pigou ɀ different views on cost coverage and financing; Right: Shifting cost coverage view and 

financing policies for transport infrastructure 

The determination of tolls levels by willingness to pay  

An important concept often used in non-OIC Countries to set prices or price ranges for toll roads and 

congestion charges involves estimating the willingness to pay by road users. Even though the basis 

for having road pricing is cost recovery ɀ and this may full or partial as has been explained, 

interestingly the willingness to pay derived prices have no regard at all to road provider costs as 

they have been determined totally by consumer preferences.  

The willi ngness to pay (WTP) is the amount an individual is willing  to pay (sacrifice) to procure 

goods or services that avoid a lesser state (Hanemann, 1991). An important qualification to this 
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statement is that the additional value may be not be monetary, but it could also be time, 

convenience, comfort or well-being in general. For the sake of definition, price is used, 

understanding that time is also of relevance. Thus the price of any goods or service paid for a 

transaction ÉÓ Á ÐÏÉÎÔ ÂÅÔ×ÅÅÎ Á ÂÕÙÅÒͻÓ Ȭwillingness to payȭ ÁÎÄ Á ÓÅÌÌÅÒͻÓ Ȭwillingness to acceptȭ 

(WTA) payment (Shogren et al., 1994).   

Understanding WTP and WTA are important elements of behavioural economics  (Horowitz and 

McConnell, 2003). In the case of roads, history of commercial transactions being made are few and 

generally neither the buyer nor the seller is aware of the correct price to be charged or the value to 

be derived, this makes establishing WTP more problematic but at the same time more expedient. In 

the examination of 100 toll roads, there was a wide discrepancy between actual and traffic 

forecasted due to extensive optimism bias (Bain, 2009) which is noteworthy.   

WTP estimation is particularly relevant to public services where the normal market relationship 

between supplier and consumer does not exist. The WTP for roads has not been researched 

extensively, which is another indication of the lack of commercialization in the sub-sector. One might 

say that there has been a lack of willingness, by suppliers of roads, to study willingness to pay for 

them. However, some research has been carried out. The WTP for improvements in travel for 

measures that reduce traffic congestion in San Diego USA showed that whilst there was a 

relationship between WTP and savings in travel time, the savings in travel time exceeded the 

willingness to pay for them by a consistent factor. (Brownstone et al., 2003). Such a conclusion may 

resonate for the WTP for road quality in that the economic benefits of smoother roads and lower 

vehicle operating costs may well exceed that of the WTP for that benefit. Where price is less than 

economic benefit, a case can be made for subsidy. WTP research has been used to value road safety 

improvements (2ÉÚÚÉ ÁÎÄ /ÒÔĭÚÁÒȟ ςππφ) and compared to methods that valued risk reductions, 

noting that the WTP for road safety improvements reduced with the cost and scale of those 

improvements.  Furthermore, the extent to which road users were prepared to pay for upgrading 

gravel roads has also been modelled by VanWechel (2006) who found that users were more willing 

to pay for carrying heavier loads than faster journey times. The WTP for improved transport 

reliability has also been determined (Li et al., 2010) as has the WTP for improved traveller 

information (Molin and Timmermans, 2006). The argument may be that once built, roads must be 

properly maintained, so why bother to ascertain the WTP for roads in suboptimal condition? Whilst 

true in principle, between 20% and 50% of roads are not in acceptable condition ɀ depending on the 

region; yet users are expected to pay as if they were in good condition. More profoundly, road users 

are not paying for the use of roads, as other services are paid for, and the WTP for roads in general 

has yet to be rigorously ascertained and that based on road quality not at all.    

At this point it is imperative to introduce and to discuss the concept of utility. The underlying theory 

of choice modelling is based on behavioural economics and psychology. It postulates that a rational 

individual will attempt to maximize his or her util ity , or minimize his or her regret, of choosing one 

ÏÐÔÉÏÎ ÏÖÅÒ ÁÎÏÔÈÅÒ ÐÒÏÖÉÄÅÄ ÉÔ ÈÅÌÐÓ ÔÏ ÒÅÁÃÈ ÔÈÁÔ ÉÎÄÉÖÉÄÕÁÌȭÓ ÇÏÁÌȢ 7ÈÉÌÅ ÉÔ ÉÓ ÎÏÔ ÐÏÓÓÉÂÌÅ ÔÏ 

exactly predict choice for an individual, as there are a multitude of reasons for an individual to act 

according to wide range of hidden motives resulting in heterogeneityȟ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÍÁËÅ ȰÕÔÉÌÉÔÙ 

ÍÁØÉÍÉÚÉÎÇȱ ÊÕÄÇÍÅÎÔÓ ÁÂÏÕÔ Á ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÐÏÐÕÌÁÔÉÏÎȢ 4ÈÉÓ ÁÐÐÒÏÁÃÈ ÅÎÁÂÌÅÓ ÒÅÓÏÌÕÔÉÏÎ 

of all random and hidden reasons why a particular choice was made, as they tend to statistically 

approximate. The utility model that is commonly applied is thus called a random utility model, such 

that the utility derived by an individual ὲ for a product or service Ὦ that is described by attributes 

xn,j,k equals the addition of the utility of the measured variable or deterministic component ὺ and the 

un-observed and stochastic component  ‐;  so the general utility equation is written:  
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όȟ ὺȟ+ ‐ȟ with ὺȟ Ὢ‍ȟὼȟ , and: 

ὺȟ ‍ȟ ὼȟȟ  ȣ ‍ȟ ὼȟȟ 

The decision maker n now has a vector of tastes (preferences) ‍, with ‍ȟ associated with ὼȟȟ. 

Often modellers fix the preferences ‍ for the decision makers, making it ‍Ȣ  The random utility 

term ‐  is generally assumed to be distributed independently and identically across alternatives 

and respondents. The underlying theory in choice modelling was derived by Nobel Laureate 

(McFadden, 1986). One of its core models is the multinomial logit model where the random utility 

term has dropped out given the above assumption. The logit model reads: 

ὖ Ὥ
ÅØÐ ‘ὠȟ

ВÅØÐ ‘ὠȟ
 

where ‘ is a scale parameter, with higher value meaning lower variance of ‐ȟȢ The WTP can now be 

estimated ÂÙ ÔÈÅ ÒÁÔÉÏ ÏÆ ÔÈÅ ÁÔÔÒÉÂÕÔÅȭÓ ÃÏÅÆÆÉÃÉÅÎÔ ÔÏ ÔÈÅ ÐÒÉÃÅ ÃÏÅÆÆÉÃÉÅÎÔ, e.g. ‍  or ‍  for travel 

time saving or greenhouse gas mitigation respectively divided by the cost coefficient (e.g. ‍  for 

toll).  

Discrete choice experiments are conducted to get the data for estimating these models. This 

technique is supported by the European Union (Commission, 2010) that sought to determine a 

standard approach for WTP that could be applied in the EU as a part of its competition policy. The 

reason why it is pertinent to competition policy that EU member states avoid employing different 

methods to measure WTP for services supplied as they will produce different results. Having 

different prices for supplying similar services might be potentially anti-competitive, hence the need 

to recommend a standard approach to measuring WTP.   

The application of stated preference surveys and WTP calculations for deriving tolls and congestion 

charges is advocated in this report for OIC countries because it takes into account the preferences of 

road users and is a more politically acceptable basis for introducing road pricing. It is important 

however to ensure that there is a quid pro quo, that road prices are not seen as a proxy tax but as a 

price paid for a service provided. It has the distinct advantage of explaining that the new toll charged 

is the equivalent to the added value actually perceived by road users over non-tolled roads and not 

an abstraction based on time savings.  

Price differentiation  

As mentioned earlier, price differentiation is a way to structure the road user tariff. The 2006 EU 

Directive provides for variations according to a number of factors such as: 

ω the distance travelled; 

ω infrastructure type and location, as expenditure on maintenance on a trunk road varies from 

that on a motorway, and infrastructure type and location also influence accident rates and the 

cost of noise and air pollution;  

ω the vehicle type which includes characteristics such as axle weight and suspension type which 

influence infrastructure repairs and maintenance. Engine type, energy source and emission 

standards influence air pollution levels and vehicle size as larger vehicles make a bigger 

contribution to congestion; 

ω the time of day, which also affects congestion levels as it varies from peak and off-peak times. 

Furthermore, the 2006 Directive allows membÅÒ ÓÔÁÔÅÓ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ÉÎÃÒÅÁÓÅ ÔÏÌÌÓ ×ÉÔÈ Á ȬÍÁÒË-ÕÐȭ 

(they can charge up to 15% more or 25% on cross border routes) on roads in particularly sensitive 
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mountainous areas. The income from the mark-ups must then be used to optimize the transport 

system, which can include paying for infrastructure on alternative modes such as rail. 

OECD (2018) advocates to differentiate road pricing by location and time. According to OECD, 

pricing road use with differentiated kilometre charges to manage congestion and demand, is much 

more efficient than using proxies such as fuel tax alone. The size of distributive effects will depend 

on travel patterns by income group and the spatial location of jobs and residential zones. The blunter 

the pricing scheme the more adverse impacts result because users are not priced strictly according 

to use. Fine differentiation of pricing by time of use allows travellers to select their preferred 

departure time to match their willingness to pay. This enables most users to adjust travel patterns 

rather than be priced off the road, minimizing distributional impacts. 

2.4.3. Economic and Financial Factors in OIC Countries  

In OIC Member states the pricing of road infrastructure, in most cases is not based on external costs. 

External costs are those costs that are not priced via the market, such as congestion, air pollution, 

noise pollution, road unsafety and anthropogenic climate change. As shown by the survey results in 

Figure 2-17, in 68% of OIC Member States, the pricing mechanisms do not take the environmental 

effects into account. 

Figure 2-17: OIC Member States on internalizing environmental effects  

 
Source: Fimotions, survey results. 

In the cases when environmental effects are included in the road pricing, only seldom these specific 

revenues are sufficient to offset the costs of accidents, congestion, and pollution (Figure 2-18). 

Figure 2-18: Road pricing revenues to offset ecosts  

 
Source: Fimotions, survey results. 

In 75% of OIC Member States, road pricing is cost-based determined (Figure 2-19). In this case, cost 

based must be interpreted as the cost of operating and maintaining the road. In some cases, 

depreciation might include in the definition. Certainly, external costs are not included in this 

definition. Some of the OIC Member States apply the willingness to pay approach in order to 

determine pricing levels. 

  

Do the pricing mechanisms take the environmental effects into account?

Answer Percent % of answer

Yes 32%

No 68%

0% 20% 40% 60% 80% 100%

If yes, income from road pricing is able to offsetcosts of accidents congestion and pollution

Answer Percent % of answer

1 - Strongly disagree 27%

2 20%

3 20%

4 20%

5 - Strongly agree 13%
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Figure 2-19ȡ /)# -ÅÍÂÅÒ 3ÔÁÔÅÓ ÏÎ Ȱ(Ï× ÉÓ ÒÏÁÄ ÐÒÉÃÉÎÇ ÅÓÔÉÍÁÔÅÄȩȱ 

 
Source: Fimotions, survey results. 

Earlier the issue of full versus partial cost recovery is mentioned. OIC Member States are balanced 

about whether the funding from road users charging is sufficient to pay for maintenance, or not, as 

shown by the survey results in Figure 2-20. 

Figure 2-20: Sufficiency of road users charging in OIC Member States to cover maintenance  costs 

 
Source: Fimotions, survey results. 

OIC Member States are divided about whether the costs and benefits of roads toll are equitably 

distributed  (Figure 2-21). This distribution can be interpreted in geographical wise (regions within 

the country) or socio-economic (where the rich live, where the industry is, where the poor live). 

Figure 2-21ȡ /)# -ÅÍÂÅÒ 3ÔÁÔÅÓ ÏÎ Ȱ4ÈÅ ÃÏÓÔÓ ÁÎÄ ÂÅÎÅÆÉÔÓ ÏÆ ÒÏÁÄÓ ÔÏÌÌ ÁÒÅ ÅÑÕÉÔÁÂÌÙ ÄÉÓÔÒÉÂÕÔÅÄȱ 

 
Source: Fimotions, survey results 

68% of surveyed countries stated that there are specific taxes related to the use of transport 

infrastructure  (Figure 2-22) and that these taxes are differentiated between private and commercial 

use vehicles (Figure 2-23), aÎÄ ÄÅÔÅÒÍÉÎÅÄ ÂÁÓÅÄÏÎ ÖÅÈÉÃÌÅÓȭ ÔÅÃÈÎÉÃÁÌ ÓÐÅÃÉÆÉÃÁÔÉÏÎÓ ɉFigure 2-24). 

Figure 2-22: Existence of dedicated tax for transport infrastructure use in OIC countries  

 
Source: Fimotions, survey results. 

 
 

How is road pricing estimated?

Open Answer Percent % of answer

a Cost-based 75%

b Willingness to pay 10%
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Figure 2-23: Differentiation of taxes for private and commercial use vehicles  

 
Source: Fimotions, survey results. 

Figure 2-24: 4ÁØ ÂÁÓÅÄ ÏÎ ×ÅÉÇÈÔȟ ÅÎÇÉÎÅ ÐÏ×ÅÒ ÁÎÄ ÖÅÈÉÃÌÅÓȭ ÎÕÍÂÅÒ ÏÆ ÁØÌÅÓ 

 
Source: Fimotions, survey results 

The highest share of the taxes revenues in the OIC geography is channeled to the general public 

budgetȟ ÆÒÏÍ ×ÈÉÃÈ ÇÏÖÅÒÎÍÅÎÔȭÓ ÅØÐÅÎÓÅÓ ÁÒÅ ÐÁÉÄȢ /ÎÌÙ υϷ ÏÆ ÔÈÅ /)# ÓÕÒÖÅÙÅÄ ÃÏÕÎÔÒÉÅÓ ÈÁÖÅ 

road maintenance fund (Figure 2-25). 

Figure 2-25: Allocation of revenues of road pricing  

 
Source: Fimotions, survey results 

Finally, the majority of OIC Member States (75%) that have toll roads do provide free alternative 

roads (Figure 2-26). 

Figure 2-26ȡ /)# -ÅÍÂÅÒ 3ÔÁÔÅÓ ÏÎ Ȱ)Ó ÔÈÅÒÅ Á ÆÒÅÅ ÁÌÔÅÒÎÁÔÉÖÅ ÒÏÁÄ ÔÏ ÔÈÅ ÔÏÌÌÅÄ ÒÏÁÄȩȱ 

 
Source: Fimotions, survey results. 

  

Related to gasoline, road infrastructure use and other taxes, do these taxes differ for private and commercial use vehicles?
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2.5. Technical and Technological  Factors 

2.5.1. Tolling Categories  

There are two basic toll collection systems: toll plazas and electronic tolls (ADB, 2018). Toll plazas  

consist of a series of toll gates, where each gate only opens once the driver pays the toll by cash, bank 

cards, vouchers, or others. Collection can be done by employees, automatic machines, or a 

combination of both. Electronic tolls  allow toll payment without requiring vehicles to stop and, with 

the more sophisticated systems, not even slow down. Vehicles are required to carry an authorized 

on-board unit (OBU), electronic tag or transponder, which is commonly attached to their windshield. 

Compared to toll plazas, this system needs no toll gates, which minimizes construction works, makes 

it very suitable to be implemented in high-density road networks. Some countries have a hybrid 

system where conventional toll plazas coexist with electronic tolling systems. In these cases, toll 

plazas have some direct lanes where vehicles carrying an authorized OBU do not need to fully stop to 

pay the toll. 

ADB (2018) outlined two most common technology approaches to such electronic tolling: tag-and-

beacon systems and satellite-based systems.  

¶ Tag-and-beacon systems are 

the most tested and widespread 

systems. It is basically an 

Automated Vehicle 

Identification (AVI) system. 

Most current AVI systems rely 

on Radio-Frequency 

Identification  (RFID), where a 

vehicle equipped with an OBU 

communicates with a 

transponder on an overhead or 

roadside gantry via Dedicated 

Short Range Communications 

(DSRC) to register its passage through the charge point. Unequipped users will typically have 

their number plate recorded by a camera and identified via Automatic Number Plate Recognition 

(ANPR) systems. These systems only detect vehicles as they pass across beacons on gantries or 

roadside poles, not distance. Thus, the actual distance traveled can only be measured if applied in 

closed tolls highways.  

¶ Satellite -based systems that rely on a global navigation satellite system (GNSS), require vehicles 

to be equipped with a GPS receiver onboard. This technology may achieve true distance-traveled 

charging and consider factors such as place (i.e., different toll rates in different road segments) 

and time (i.e. toll rates set at different levels during peak and off-peak hours).  

The advantages and disadvantages of these technologies are outlined in Table 2-6. 

  

Figure 2-27: ANPR technology 

 

 
Source: http://www.traffic -tech.com/security_systems.php 

 

http://www.traffic-tech.com/security_systems.php
http://www.traffic-tech.com/security_systems.php
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Table 2-6: Comparative analysis of technologies in ETC  system 
Type Advantages Disadvantages 

ANPR 1. Real time monitoring and surveillance 
2. Can be used as traffic law enforcement 
3. The system acts as a deterrent to traffic 

rules violators, thereby reducing these 
cases 

4. Capable of license plate read rates of 
98% in good conditions 

1. Privacy concern, relating to how is the data 
related to people's movements handled? 

2. Not every ANPR system can record high 
resolution pictures 

3. Lapses are observed in general manned 
surveillance 

4. System architecture, which includes installation 
and maintenance, is very expensive 

5. Expensive fixed infrastructure 
6. The system can be ineffective in bad weather 

conditions or any hindrances 
7. In bad weather conditions, manual checking is 

required, which increases processing costs 
8. Promotes 'rat running' behaviour in motorists, 

whereby, motorists opt for minor streets to avoid 
toll charges 

9. Data processing algorithms are computationally 
intensive 

10. Higher complexity involved in image 
processing 

DSRC 1. Can be used for both vehicle to vehicle 
and vehicle to infrastructure 
communication 

2. Low operational costs 
3. More suited for lesser road network 

density and higher traffic volume 
scenarios 

4. Inexpensive OBU units for vehicles 
5. Most widely used system in road 

pricing 
6. Distance based charging system can be 

formulated wit h combination of toll 
points 

7. Relatively easy to expand depending on 
the road network 

1. High traffic density could lead to high 
interference in the communications channels and 
could lead to lower reliability  

2. With higher traffic speeds, the reaction time for 
the transponder has to be improved to detect 
vehicles 

3. High investment costs and expensive fixed 
infrastructure  

4. Needs ANPR system for enforcement backup 
5. Performance of the DSCR system primary 

depends upon the quality of the OBUs 
6. With increase in road network density, it requires 

higher number of toll points, making it less cost 
efficient on a dense road network 

7. Promotes 'rat running' behaviour in motorists, 
where by, motorists opt for minor streets to avoid 
toll charges 

RFID 1. Inexpensive RFID tags for vehicles 
2. Higher speeds (85 kph) for vehicle  

passage is possible 
3. Ultra high frequency range from the 

RFID readers can detect the RFID tag in 
vehicles consistently 

4. Easy card payments with radio 
frequency identification technology 

1. Additional data security system is required for 
the RFID tags 

2. At higher vehicular speeds (>90kph), the reading 
of the RFID tag is inconsistent 

3. Low and high frequency range from the RFID 
reader, requires the RFID tag to be in close 
contact 
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GNSS 1. Does not require on-road infrastructure 
2. More suited for higher road network 

density with lesser traffic scenarios 
3. Time, distance and place type of toll 

charging system can be implemented 
4. Provides wider range of travel patterns, 

which could be used in transport 
demand management 

5. With increasing accuracy of GPS 
systems, GNSS is expected to deliver 
higher accuracy results 

6. Is perceived to be fairer and more 
effective pricing system by experts, 
since it considers time and distance 

1. High investment and operational cost (Central 
systems, OBUs, other state of art digital 
technologies) 

2. Expensive OBU units for vehicles 
3. Needs ANPR system for enforcement backup 
4. GNSS system is still in a preliminary stage  
5. Issues with receiving signals in urban scenario is 

still being developed 
6. In urban environments with high rise buildings, 

more equipment's is required to counter the 
canyon effect, which drastically increases the 
costs. 

Source: Nash II et al. (2016), K.P et al. (2017), Bankar et al. (2007), De las Heras Molina et al. (2016), Abdulla et al. 
(2018), Fali Oklilas et al. (2019), Zabic (2011), Atanassov (2012), FHWA (2008) 

2.5.2. Technical and Technological Factors outside OIC Geography  

A survey carried out by KPMG International (2015) on 43 private and public entities involved in toll 

road operations across the Americas, Europe and Asia, concluded that 91% of respondents indicated 

that they offer some form of ETC. 

Figure 2-28: Toll collection methods  

 
Source: KPMG International (2015) 
APM = Automatic Payment Machine, ETC = Electronic Toll Collection, ORT = Open Road Tolling 

Electronic tolling using a tag-and-beacon system is 

applied by the Massachusetts Department of 

Transportation (MassDOT). In 2017, it has 

demolished all toll plazas along Interstate 90 (the 

Massachusetts Turnpike), the Tobin Bridge, and 

Boston tunnels and replaced them with an 

electronic tolling system. The initiative aimed to 

improve driver convenience and safety, and 

reduce GHG emissions as the new system allows 

drivers to maintain regular highway speed as they 

pass under all-electronic tolling (AET) gantries, 

Figure 2-29: Electronic tolling system on Tobin 
Bridge, Massachusetts 
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eliminating the need for drivers to sharply reduce speed and idle in toll booth lines.15 

The Slovak Electronic Toll System, a satellite-based tolling, is the longest tolled roadway systems in 

the EU. In 2010, it started to implement GNSSȟ ÔÏÇÅÔÈÅÒ ×ÉÔÈ ÁÎ ÉÎÓÔÁÌÌÅÄ ÕÎÉÔȟ ÔÏ ÔÒÁÃË Á ÖÅÈÉÃÌÅȭÓ 

movements. Only vehicles over 3.5 tones are required to pay the toll. When the vehicle crosses a 

specific point, the satellite tracks the movement and the unit in the vehicle records the transaction. 

As a result, tolling stations and the delays they cause are no longer needed.16 The implementation of 

the system has resulted in the increase of the number of roadways where tolls are collected without 

constructing any toll gates, as shown in Table 2-7.  

In addition, this kind of system allows for all sorts of differentiated toll collection (based on various 

parameters such as distance, travel time, time of day/week etc.). Wangsness (2018) even proposed a 

distance-based road pricing scheme, that is differentiating across vehicle types, areas, time periods 

but also includes electric vehicles (which have distinctly different external costs).  

 

Figure 2-30: Tag-and-beacon (left) vs satellite -based (r ight) systems  

 
Source: "ÏÂÏĤÉË ɉφτυυɊ 

Table 2-7: Impact of satellite -based systems on tolled -road network in Slovak Republic  
 Period  1st class 

tolled roads  

Average length 

of a section 

Number of 

segment 

Number of 

toll gates  

Tag-and-beacon 

system 

June 2010 1,820 km 2.06 km 884 884 

July 2010 1,769 km 1.19 km 1,493 1,487 

Satellite -based 

system 

June 2010 1,820 km 2.06 km 884 0 

July 2010 1,769 km 1.19 km 1,493 0 

Source: "ÏÂÏĤÉË ɉφτυυɊ 

At the time of writing, Singapore is planning to replace the current DSRC-based ERP system with a 

GNSS-based system by 2020 (see section 3.1.4). 

                                                               
 

 

15 https://blog.mass.gov/transportation/massdot -highway/massdot-moves-forward -on-all-electronic-tolling/   
16 https://www.gsa.europa.eu/news/slovakia -s-satellite-tolling -system-receives-international -recognition  

https://blog.mass.gov/transportation/massdot-highway/massdot-moves-forward-on-all-electronic-tolling/
https://www.gsa.europa.eu/news/slovakia-s-satellite-tolling-system-receives-international-recognition
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2.5.3. Technical and Technological Factors in OIC Countries  

Most OIC countries apply toll plazas (cash and card) and tag-and-beacon based electronic tolling to 

collect toll fees. Electronic toll gate systems utilizing ANPR and/or RFID-technology-based tag are 

applied in many Asian, Middle Eastern and North African OIC countries such as Indonesia, Iran, 

Malaysia, and the UAE. Electronic payment is compulsory on all expressways in Malaysia, applying 

three types of ETC systems: 

1. 4ÏÕÃÈ ȬÎ 'Ï ÃÁÒÄ ÕÎÉÔȟ ×ÈÅÒÅ ÍÏÔÏÒÉÓÔÓ ȰÔÏÕÃÈ ÉÎȱ ÂÅÆÏÒÅ entering the expressway at respective 

toll plazas ÁÎÄ ȰÔÏÕÃÈ ÏÕÔȱ ÁÔ ÔÈÅ ÅØÉÔ ÏÆ ÔÏÌÌ ÐÌÁÚÁȢ 

2. 3ÍÁÒÔ4!' ÏÎ ÂÏÁÒÄ ÕÎÉÔȟ ÉÓ ÁÎ ÅØÔÅÎÓÉÏÎ ÏÆ 4ÏÕÃÈ ȬÎ 'Ï ÔÈÁÔ ÁÌÌÏ×Ó ÍÏÔÏÒÉÓÔÓ ÔÏ ÍÁËÅ Á ÎÏÎ-

stop payment at toll plazas. The toll charge is deducted automatically from the value stored in 

ÔÈÅ 4ÏÕÃÈ ȬÎ 'Ï ÃÁÒÄ ÉÎÓÅÒÔÅÄ ÉÎÔÏ Á ÒÅÁÄÅÒ ÄÅÖÉÃÅ ÉÎÓÔÁÌÌÅÄ ÉÎ ÔÈÅ ÖÅÈÉÃÌÅȢ 3ÍÁÒÔ4!' ÕÔÉÌÉÚÅÓ 

infra-red communication that communicates with transceivers mounted at the ceilings of toll 

plazas. 

"ÏÔÈ 4ÏÕÎÃÈ ȬÎ 'Ï ÁÎÄ 3ÍÁÒÔ4!' ÒÅÑÕÉÒÅ ÄÒÉÖÅÒÓ ÔÏ ÓÌÏ× ÄÏ×ÎȢ 

3. RFID tag, which functions like a barcode scanning and allows vehicles (that are equipped with a 

chip-embedded sticker) to pass toll plazas without stopping. ThÅ ÔÁÇ ÉÓ ȰÒÅÁÄȱ ÂÙ ÁÎ ÏÖÅÒÈÅÁÄ 

scanner through electromagnetic waves with a frequency of between 850MHz and 950MHz, and 

scanning can reach ranges of over 27m, with a 10 millisecond response time17. 

Figure 2-31ȡ 4ÏÕÃÈ ȬÎ 'Ï ÁÎÄ 3ÍÁÒÔ4!' ÌÁÎÅÓ 

 
Source: Proudtek18 

Turkey decided to introduce a mandatory ETC and demonstrated the efficiency and the cost 

effectiveness of RFID technology as an alternative to existing DSRC solution (4icom and Gleave, 

2015). No OIC country in Sub-Saharan Africa applies such technology yet as not many OIC countries 

in this region have toll-road systems. While satellite-based systems are applied nowhere in the OIC 

regions.  

As previously discussed, electronic toll systems have many benefits, mainly related to efficiency such 

as reduction of transaction times at toll gates. Furthermore, this technology minimizes moral hazard 

risks related to cash payments and promotes a safer work environment for employees. OIC countries 

are aware of these benefits as shown by the survey results in Figure 2-32, where 92% of the 

surveyed countries (strongly) agree that cashless tolling is much better than cash tolling. 

                                                               
 

 

17 https://themalaysianreserve.com/2017/09/15/rfid -technology-toll -collection-by-mid-2018/   
18 http://m.protekrfid.com/news/rfid -sticker-as-ticket-for-toll -collection-10511271.html  

https://themalaysianreserve.com/2017/09/15/rfid-technology-toll-collection-by-mid-2018/
http://m.protekrfid.com/news/rfid-sticker-as-ticket-for-toll-collection-10511271.html
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Figure 2-32: OIC Member States agreeing the benefits of cashless tolling  

 
Source: Fimotions, survey results. 

Currently, no OIC country implements a satellite-based system, as such it is not possible to impose 

road charges based on real time traffic condition, as shown by the questionnaire result (Figure 

2-33). 

 Figure 2-33: Road charges vary according to tr affic condition or travel time in OIC countries  

 
Source: Fimotions, survey results. 

2.6. Legislative Factors   

2.6.1. Introduction  

The types of legislation that generally covers transport and related issues in all countries both inside 

and outside OIC members are presented in Table 2-8. 

In column one a typical title of each item of legislation is given followed by a brief description and 

relevance to the transport sector is provided in columns two and three. 

Table 2-8: Typical Transport Related Legislation  

Name of 
law/regulation  

Description  Relevancy to the transport sector  

The Constitution  The Constitution of a country 
provides its supreme law and all 
other laws and regulations 
(including transport sector laws 
and regulations), must not be in 
conflict or inconsistent with it. 

Lays the foundations for the current laws and 
regulations in the transport sector, including 
where necessary modifying the current 
legislation/through amendments or repealing 
them and replacing them with new laws. 

Contains a number of national objectives and 
principles which all laws and regulations 
including transport sector laws, must comply 
with. 

Guarantees a right to development and enjoins 
the state to facilitate rapid and equitable 
development and to encourage private 
initiatives and self-reliance. 

Guarantees a right to own personal or private 
property but also empowers its agencies to 
compulsorily acquire private property for 

Cashless tolling is much better

Answer Percent % of answer

1 - Strongly disagree 14%

2 10%

3 19%

4 29%

5 - Strongly agree 29%

0% 20% 40% 60% 80% 100%

In your country / city, do the road charges vary according to the road traffic condition or time of travel

Answer Percent % of answer

1 - Strongly disagree 38%

2 38%

3 10%

4 0%

5 - Strongly agree 14%

0% 20% 40% 60% 80% 100%
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Name of 
law/regulation  

Description  Relevancy to the transport sector  

development projects. 

Land Legislation  Land Legislation puts in place a 
legal framework for land 
management and use and 
provides for land tenure and 
proprietary rights in land of both 
owners and occupiers. 

Provides security for tenure by private owners.  

Reinforces the right of a Government to acquire 
privately owned land for development services 
either through negotiations with private 
owners or through compulsory acquisition.  

Maintains a balance between the proprietary 
rights of land owners and the right of 
Government to locate or carry out development 
projects. 

Land Acquisition 
Legislation 

Sets out procedure, arbitration 
and compensation governing 
compulsory land acquisition  

Compulsory acquisition of land is necessary for 
public interests such as transport development 
projects  

Environmental 
Legislation 

Provide the principal legislation 
governing the environment to 
minimise impacts of transport and 
provide for sustainable 
management of the environment. 

Provides for emerging environmental issues 
including climate change. 

Provides for strategic environment assessments 

Provides a framework for the protection of the 
environment and puts in place environmental 
requirements for development projects such as 
environmental and social impact assessments 
for projects and also imposes obligations for 
environmental protection. 

Public Private 
Partnerships 

Provides for commercial and 
economic relations between the 
private sector and government to 
develop projects of mutual 
interest - including transport 
infrastructure  

Legislation may specifically cover roads, rail, 
subway, water and air transport facilities, 
including harbour and port facilities, airport 
and air facilities. 

Public 
Enterprises 
Reform and 
Divestiture  

Provides for public sector 
restructuring, reform and sale / 
disposal of public assets and 
enterprises - covering 
privatisation  

The definition of public enterprises covers and 
applies to institutions in the transport sector 
such as roads authority and prescribes the 
possible level of private sector participation. 

Local 
Government 
Legislation 

)ÍÐÌÅÍÅÎÔ Á 'ÏÖÅÒÎÍÅÎÔȭÓ ÐÏÌÉÃÙ 
of decentralisation and devolution 
of powers and services delivery to 
district councils and other lower 
government units.  

Entrusts the provision and maintenance of rural 
roads with district councils and makes local 
governments crucial players in the rural and 
urban transport sub-sectors. 

Public 
Procurement and 
Disposal of Public 
Assets Legislation 

This legislation regulates all 
procurement of works as we as 
the disposal of public assets. 

Such legislation sets out a detailed national 
legal and institutional framework for all aspects 
of public procurement of goods and services 
(including transport sector works and services) 
as well as disposal of assets.  

Traffic and Road 
Safety Legislation 

Normally the principal legislation 
regulating road transport and 
safety. 

Provides, among other things, for the licensing 
of vehicles and drivers, the use of motor 
vehicles on the road and the control of traffic. 
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Name of 
law/regulation  

Description  Relevancy to the transport sector  

Establishes the Transport Licensing Institutions 
to regulate the use of public service vehicles, 
private buses and also goods vehicles. 

Establishes the Road Safety Institutions among 
other things promote road safety 

National Roads 
Authority 
Legislation 

Legislation to create an 
autonomous roads agency  

Sets up an independent entry to plan, develop 
and maintain the national roads network and 
axle load control and advise on roads policy.  

Road Fund 
Legislation  

Legislation that establishes and 
governs the Funding of all roads  

Regulates an Independent Road Funding 
Authority and empowers it with various 
functions such as financing constructing new 
road and their maintenance using funding 
obtained from dedicated user charges as well as 
government revenue according to as approved 
annual road programme. 

Railways 
Legislation  

Provides the  principal legislation 
governing the rail sub-sector. 

Establishes entities that supply and regulate 
railw ay services including engineering 
standards, operations, safety security and 
commercial matters.  

Aviation 
Authority 
Legislation 

Provides the principal air 
transport sub-sector legislation 

Establishes the basis for the government and 
regulation of the aviation sub-sector often 
through an aviation authority or similar 
autonomous body the principle objective of 
promoting safe use and development of civil 
aviation inside and outside a country. 

Inland Water 
Transport 
Legislation 

Provides for the governance of the 
inland waterways subsector  

The legislation sets up the structures needed to 
provide oversight to of the use of water ways 
for the purpose of moving goods and 
passengers including safety, navigation and 
technical standards. 

 Registration of 
vessels  

Regulation made to provide for 
registration of all vessels. 

Regulates the types and standards of vessels 
used in inland water transport. 

Capital City 
Authority 
Legislation  

Capital City and or Metropolitan 
Authority Legislation defines 
boundaries and basis for local 
authorities to combine to govern 
and finance a greater 
metropolitan area including the 
capital city in an integrated and 
coordinated manner.   

Establishes appropriate entities with various 
functions such as development or urban mass 
transit, construction and maintenance of roads, 
congestion charging traffic management, 
installing and maintaining street lights and 
constructing and maintaining major drains, 
organising and managing traffic and carrying 
out physical planning in the greater area 
including the capital city. 

National and 
Urban Planning 
Legislation 

Determines the assignment of 
planning and development to 
entities such as a national 
planning authority and 
metropolitan authority  

Prescribes the roles and responsibilities  of a 
high level entity for the preparation of national 
urban land use and national development 
planning and spatial planning. Often linked to a 
ministry responsible for economic planning.  

Source: Fimotions 
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2.6.2. Legislative Factors Outside OIC Geography 

A government may decide to enact a PPP law or a concession law for a number of reasons, such as to 

give priority to a process of developing, procuring and reviewing PPP projects that will take priority 

over sector laws, or to establish a clear institutional framework for developing, procuring and 

implementing PPPs. PPP laws can also be used to close gaps in the laws of a host country may need 

to allow for successful infrastructure PPP projects, such as enabling the grant of step-in rights to 

lenders and requiring open and fair procurement processes. These modifications may be embodied 

in sector-specific law, or in the case of procurement, a procurement or competition law, or they can 

be included in a general concession or PPP law.  

While guidance and examples can be useful, each PPP/ concession law needs careful drafting to be 

consistent with the host country's existing laws. Experience shows that a balance is needed between 

setting ground rules that encourage transparency and imposing general restrictions that may hinder 

bidding teams from achieving value for money or sensible solutions.  

For planning toll roads using PPP the estimation of risk is very important. Toll road demand 

forecasting has been sometimes very inaccurate causing significant problems for the sustainability 

of the toll road projects. The importance of accurately forecasting traffic has ramifications for the 

legal transaction used for the establishment of the toll road.    

Various combinations of relationships are available to be applied by Governments to PPP projects 

concessions and toll road as shown by Figure 2-34. The lessons learned from all these options are 

discussed next. 

Figure 2-34: Toll Road PPP Options  

 
Source: Bull et al. (2017) 

The participation of the private sector in road provision has become a critical aspect in transport 

policy, strategy and planning. All of the management options set out in Figure 2-34 will be based on 

legal agreements between stakeholders. Aiming at learning from past errors and providing a global 

perspective on best legal practice, the European Bank for Reconstruction and Development (EBRD) 

legal team produced a detailed analysis using the following international documents to recommend 

core principles that should be followed when the public sector and private sector engage with each 

other:  
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¶ UNIDO BOT Guidelines 19; 

¶ OECD Basic Elements of a Law on Concession Agreements; 

¶ UNCITRAL Legislative Guide on Privately Financed Infrastructure Projects 20; 

¶ UNCITRAL Model Legislative Provisions on Privately Financed Infrastructure Projects21. 

A Modern Concession Law (MCL) should be based on a clear policy for Private Sector Participation. 

1. MCL should create a sound legislative foundation for concession. 

2. MCL should provide clarity of rules. 

3. MCL should provide a stable and predictable concession legal framework.  

4. MCL should promote fairness, transparency and accessibility of concession rules and 

procedures. 

5. -#, ÓÈÏÕÌÄ ÂÅ ÃÏÎÓÉÓÔÅÎÔ ×ÉÔÈ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÌÅÇÁÌ ÓÙÓÔÅÍ ÁÎÄ ÐÁÒÔÉÃÕÌÁÒ ÌÁ×ÓȢ 

6. MCL should allow for negotiability of concession agreements. 

7. MCL should allow for enforceable court or arbitral determinations. 

8. MCL should allow for state undertakings and guarantees. 

A comprehensive legal analysis for future reference is provided in Appendix 1.  

Vehicle registration and licencing outside the OIC geography has the purpose of monitoring vehicle 

ownership and legitimacy as well as the age and quality of vehicles that is operated. Such legislation 

includes i) assigning a unique registration number to a vehicle; ii) association of a vehicle with a 

legal owner and certified driver; iii) vehicle condition and safety through having a valid road 

worthiness test certificate; and iv) the application of minimal insurance coverage. All countries will 

use this information to create a vehicle registration database that enables the enforcement of traffic 

and related legislation and also provides information for the management of the roads sub-sector.  

Payment is normally required for the annual renewals of vehicle registration that contributes the list 

of road user charges. Road user charges will normally vary by vehicle type and also use ɀ whether 

private or commercial and also engine size. Such charges enable application of transport and 

environmental policies. Very high charges tending to influence the number of road vehicles while 

zero charges of electric vehicles aims to promote the conversion of the road fleet from internal 

combustion using fossil fuels to electric power. An example of the typical scale of road user charges 

set out in New Zealand by The Road User Charges Act 2012 was a part of a package of reforms to 

simplify and modernize the road user charges (RUC) system. Regulations, like those previously 

described, associated with the new Act also came into force at that time. 

The normal range of vehicle classes extends from private car (type 1) to large commercial trucks and 

buses (types 6, 14 and 43 in Figure 2-35). 

  

                                                               
 

 

19 United Nations Industrial Development Organisation 
20 United Nations Commission on International Trade Law 
21 http://www.ebrd.com/country/sector/law/concess/assess/index.htm   

http://www.ebrd.com/country/sector/law/concess/assess/index.htm
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Figure 2-35: New Zealand Scale of RUCs 

 
Source: New Zealand Transport Agency22 

2.6.3. Legislative Factors in OIC Countries  

There is no reason why road pricing and toll road establishment should have or need different 

legislation, institutions and other requirements to those in non-OIC geography. As regards tolling 

legislation, according to the Asian Development Banks, it should provide for toll road operators to 

set up and apply processes to collect payments from users of a specific road section or area and 

penalise if road users avoid payment or commit other offences. Legislation should also provide the 

basis to make revisions of tariffs and apply economic regulations depending on the commercial and 

other objectives of the specific toll road schemes including market segmentation of different types of 

users (ADB, 2018). According to the survey results, the majority of OIC countries seem not sure 

whether their legal systems for road pricing and tolling work well (Figure 2-36). 

Figure 2-36: Opinion of surveyed OIC countries on whether legal framework works well  

 
Source: Fimotions, survey results. 

The ownership of toll roads may be public, private or both. The ownership has obvious implications 

in law. The range of ownership and participation of Public and Private interests is set out in Table 

2-9. The range is from entirely private to entirely public, both of which are described as being rare 

                                                               
 

 

22 https://www.transport.govt.nz/mot -resources/transport -dashboard/2-road-transport/rd075 -national-land-
transport -fund-revenue/rd072 -road-user-charges-by-vehicle-type-1000-km/  

The legal framework for road pricing and tolling is working well

Answer Percent % of answer

1 - Strongly disagree 15%

2 15%

3 45%

4 10%

5 - Strongly agree 15%

0% 20% 40% 60% 80% 100%

https://www.transport.govt.nz/mot-resources/transport-dashboard/2-road-transport/rd075-national-land-transport-fund-revenue/rd072-road-user-charges-by-vehicle-type-1000-km/
https://www.transport.govt.nz/mot-resources/transport-dashboard/2-road-transport/rd075-national-land-transport-fund-revenue/rd072-road-user-charges-by-vehicle-type-1000-km/
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and uncommon. The most common form is of toll road development are variations of PPP as 

described. The financing of toll roads is discussed in section 2.4.  

Almaty By -Pass and Ring Road 2019  

Many governments have taken steps to implement PPP developed toll roads. For example the 

Government of Kazakhstan prepared the first toll road project under a proper publicɀprivate 

partnership (PPP) scheme in 2013 and following a good experience is planning another. What is 

interesting about this project is that it is a ring road. The 66 km Almaty Ring Road PPP Project aims 

to reduce travel times by up to an hour, handling transit traffic and serving commuters from three 

distri cts neighbouring greater Almaty. The role of the International Finance Corporation was to set 

up the processes from feasibility studies to completion of the transactions between all the 

stakeholders. A 20-year concession to design, finance, build, transfer, operate, and maintain the 6/4-

ÌÁÎÅ Ȱ#ÁÔÅÇÏÒÙ )-!ȱ ÂÙÐÁÓÓ ÍÏÔÏÒ×ÁÙȢ 4ÈÅ ÃÏÎÓÏÒÔÉÕÍ ×ÉÌÌ ÉÎÖÅÓÔ ÁÂÏÕÔ 53Α χτπ ÍÉÌÌÉÏÎ ÆÏÒ 

construction in the first 4.5 years, after which it will maintain the road and collect tolls from road 

users on behalf of the government. Government will compensate the private-sector partner with 

annual availability payments, set against strict performance criteria. As a result of legislative 

amendments, standard project finance features, including payments in case of early termination of 

the contract, international arbitration, lender step-in provisions, are present in the contract. 

Importantly, this is the first infrastructure PPP of its type and magnitude in Kazakhstan and Central 

Asia. The system will be equipped with modern traffic management and toll collection technology23. 

There is however a concern that dual objectives of both serving commuters and providing for 

through traffic could prove to be conflicting and problematic. The former group needs to bypass the 

city, the latter desiring to enter it. Having differential toll rates according to journey purpose would 

be challenging to apply but is not impossible.  

Other OIC countries are far more developed and advanced than the Central Asia Regional Economic 

Cooperation Program (CAREC). In the UAE, for example, publicly owned toll roads provide much of 

the busiest national road infrastructure which started with manually collected tolls, then 

transponders and eTags and most recently switched to ANPR, as described below.  

 

                                                               
 

 

23 https://www.ifc.org/wps/wcm/connect/0410507a -0bc7-4563-b6ae-fd8dae9616b5/PPP-Stories-Almaty-Ring-
Road-2018.pdf?MOD=AJPERES&CVID=mh.HpIC   

https://www.ifc.org/wps/wcm/connect/0410507a-0bc7-4563-b6ae-fd8dae9616b5/PPP-Stories-Almaty-Ring-Road-2018.pdf?MOD=AJPERES&CVID=mh.HpIC
https://www.ifc.org/wps/wcm/connect/0410507a-0bc7-4563-b6ae-fd8dae9616b5/PPP-Stories-Almaty-Ring-Road-2018.pdf?MOD=AJPERES&CVID=mh.HpIC
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Table 2-9: Public and Private Participation in Toll Roads in Asian Countries.  

N
o 

Who 
Owns 
the 

Road 

How Inve stments 
Are Financed  

Who is 
Responsible 

for 
Construction a 

Who is 
Responsible 

for 
Maintenance a 

Who is 
Responsible 

for Toll 
Collection a 

Description  Where Is It Found  

1 Private 
sector 

Private Sector Private Sector Private Sector Private Sector This is a fully private road Very rare. Only found 
in a private premises 

2 Public 
sector 

Private equity and 
debtb 

Private Sector Private Sector Private Sector This is a build-operate-transfer (BOT) scheme with a 
fully private operator. The infrastructure will be 
handed over to the public sector after a period of time 
stipulated in a concession contract 

Very common 

3 Public 
sector 

Equity with minority 
participation from 
public sector 
Private debtb 

Predominantly 
private sector 

Predominantly 
private sector 

Predominantly 
private sector 

In this case, the operating company under a BOT 
contract is a joint venture between public and private 
partners. The public sector may sell its stake during 
the concession period (full privatization) or not. 

Rather common 

4 Public 
sector 

Equity with a majority 
(or full) participation 
from the public sector 
Private debtc 

Predominantly 
public sector 

Predominantly 
public sector 

Predominantly 
public sector 

In this case, the operating company is acting under a 
license or franchise contract. Total or partial 
privatization may be envisaged in the medium or long 
term. 

Common in countries 
with little experience 
and/or incipient 
public-private 
partnership markets. 

5 Public 
sector 

Government budget  Public sector Private sector Private sector Government entrust the full operation and 
maintenance of an existing road to a private company 
for a period. This is commonly referred to as an 
operation and maintenance concession. 

Rather common (e.g. 
in Latin America) 

6 Public 
sector  

Bonds financing a 
public sector 
corporation 

Public sector Public sector Public sector National or state governments create a public sector 
corporation allowed to issue government-backed 
debt. The corporation stakes cannot be sold to the 
private sector. 

Common in the United 
States, rare elsewhere. 

7 Public 
sector 

Government budget Public sector Public sector Private sector This is the case when the authority in charge of roads 
outsources toll collection to private specialized 
companies. Usually it will not involve commercial risk. 
It may be a variation of models 4 and 6, where public 
or semipublic companies outsource toll collection. 

Rather uncommon 

8 Public 
sector 

Government budget Public sector Public sector Public sector This is the case of a 100% public funded and operated 
road where tolls are collected directly by staff from 
the roads authority or other civil servants. 

Rather uncommon 

Source: ADB (2018) 
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SALIK Dubai 

The UAE have been operating toll roads for 25 years. In 2007, it introduced Salik (meaning "clear 

and moving" in Arabic). Salik is the electronic toll road system in Dubai based on RFID technology, 

which automatically deducting a fee when a toll gate is passed. The toll roads and tolling system was 

launched by Dubai's Roads and Transport Authority (RTA). The system requires transponders to be 

fixed on the front windscreen of the vehicle. Differential toll rates apply according to points of entry 

and exit ɀ this is to apply different transport planning objectives. Due to the electronic nature, tolls 

can be varied according to the time of day so the peak time tolls are higher than off-peak tolls.   

The system advanced to using APNR in 2019. Vehicles owners are required to open a toll account, 

through which they can process online payment. An integrated online registration system, open 

since 2019, automatically created accounts at no charge for Abu Dhabi registered vehicles. For 

vehicles registered outside Abu Dhabi, the owner is required to register in the system before 

crossing the tollgates. Vehicles are automatically identified by their plate number without having to 

stick a tag on the windshield. The toll is being introduced in accordance with Law No. 17 of 2017 on 

Road Tolls in the Emirate of Abu Dhabi.  

The main aim of the system is to replace the manual systems with an automated system with proper 

identification and localization of the number plate information  

Data protection has become a critical issue in the last ten years with social media selling personal 

data for commercial and political purposes. The same concerns have applied to the big data of 

mobile telephone users and ANPR systems. In Germany, 34,000 citizens filed a lawsuit against data 

retention of vehicle registration by road tolling agencies (both public and private), which led to the 

ÔÈÉÒÄ ÄÅÃÉÓÉÏÎ ÏÆ ÔÈÅ Ȭ"ÕÎÄÅÓÖÅÒÆÁÓÓÕÎÇÓÇÅÒÉÃÈÔȭ ÔÏ ÒÅÑÕÉÒÅ Á ÔÉÍÅ ÌÉÍÉÔ ÏÎ ÐÕÂÌÉÃ ÄÁÔÁ ÒÅÔÅÎÔÉÏÎ ÔÈÁÔ 

relates to the purpose for which the data was collected. In the case of ANPR systems, it is solely to 

ensure road users make payments for using certain roads, it is not for surveillance for security 

purposes (Hornung and Schnabel, 2009).  While this ruling set a precedent in the EU, it is not clear if 

OIC members would apply similar standards of data protection. For road users, that of ensuring data 

protection in the application of road tolling is a significant consideration.  

2.7. Procedural Factors  

2.7.1. Introduction  

Design  and assessment of infrastructure pricing  

An assessment framework is important for screening options at an early stage of policy 

development, for weeding out unpromising options, and to allow analytical resources to focus on the 

main alternatives. Figure 2-37 summarizes the dimensions and assessment framework needs to 

consider. Three of the most important aspects are: road pricing options and scheme designs, 

mitigation measures and use of revenue from congestion charging (both discussed in the previous 

section) and analytical dimensions to identifying vulnerability.  

In section 2.4 the concept of marginal cost pricing has been introduced. To estimate marginal 

infrastructure costs, several approaches can be applied (Fraunhofer-ISI and CE Delft, 2008); TML, 

2016): 

¶ Econometric approach: based on time or cross section data on annual road costs or 

expenditures and traffic volumes, econometric models are estimated assessing the relationship 

between traffic volumes and costs. 

https://en.wikipedia.org/wiki/Toll_road
https://en.wikipedia.org/wiki/Dubai
https://en.wikipedia.org/wiki/Dubai_Roads_and_Transport_Authority
https://www.ecouncil.ae/en/Official-Gazette/Pages/Page9.aspx
https://www.ecouncil.ae/en/Official-Gazette/Pages/Page9.aspx
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¶ Engineering approach: using engineering cost functions and maintenance models, the length of 

maintenance periods is estimated based on data on traffic volumes and infrastructure 

characteristics. Based on the estimated impact of traffic volumes on maintenance periods, 

marginal infrastructure costs can be derived. 

¶ Cost allocation approach: assuming that the marginal infrastructure costs are equal to the 

variable average infrastructure costs, the marginal costs can be estimated by distinguishing 

between fixed and variable infrastructure costs when estimating the total/average 

infrastructure costs. 

Figure 2-37: Aspects to consider in an assessment framework  

 
Source: MRCagney Pty Limited (2017) 

Both the econometric and engineering approach are very data intensive. Often instead, the cost 

allocation approach and use the variable average infrastructure costs are used as proxy for the 

marginal infrastructure costs. Yet for setting incorporating marginal social costs in the price level the 

econometric approaches are preferred. 

In the design phase of the pricing scheme, a decision has to be made who will be taxed. Road tolls 

and congestion charges are levied at the consumer. Fuel taxes are not collected directly from the 

consumer; instead, the tax is collected from the importer or the producer of the taxable fuel product. 

OECD (2018) recommends to reconcile economic, practical and political aspects in the design of road 

pricing schemes. Thorough exchange between decision makers and experts on the design of pricing 

schemes is essential. 

Procedural aspects of concessions  

Following ASECAP (2014), we define a road concession, in general, as a publicɀprivate partnership 

under which a public authority, the Concession Authority, grants specific long-term rights to a 

private or semi-public organisation, the Concessionaire, to construct, overhaul, maintain and operate 

an infrastructure. Via the agreement, the Concessionaire is committed to use all utility assets 

conferred on him and has the responsibility for all operations and investments. Asset ownership 

remains with the Concession Authority and the assets revert to the authority at the end of the 

concession period. 
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¶ In principle, for the Concessionaire there are three mechanisms for obtaining revenues (see 

Table 2-10): 

¶ Direct road tolling: concessionaire collects tolls from the users. 

¶ Indirect road tollingȡ ÕÓÅÒÓ ÐÁÙ Á ÔÏÌÌ ÔÏ ÔÈÅ ÐÕÂÌÉÃ ÁÕÔÈÏÒÉÔÙȟ ÕÓÕÁÌÌÙ ÏÎ ÔÈÅ ÂÁÓÉÓ ÏÆ Á ȰÖÉÇÎÅÔÔÅȱȢ 

¶ Shadow toll system: the public authority delegates the construction, funding and management 

of a road to a managing company. The concessionaire collects no toll from the users, but is 

directly remunerated by the public awarding authority. 

Table 2-10: Concession payment mechanisms: pros and cons  

Direct Tolls  Indirect T olls  Shadow Tolls  
Features 

¶ Road users pay for the use of the road 
infrastructure  

¶ Concessionaire made for making road 
available for public use 

¶ Tolls applied to vehicles are generally 
differentiated on the basis of number of 
axles, period of time (day/week) and 
Euro standard class 

¶ Sometimes mixed with real 
tolls so that Concessionaire 
pays a non-availability 
payment to authority for road 
or lane closures out of toll 
revenue 
¶ Amountof deduction/non-

availability payment usually 
determined by reference to 
factors including: length of 
project road, number of lanes 
affected, duration of 
unavailability, time of day of 
unavailability  

¶ No actual tolls are collected 
from public 

¶ Concessionaire is paid by 
authority on road use ɀ the 
more the road is used the 
more the Concessionaire is 
paid 

¶ Usually have banding 
mechanism, which applies 
different shadow toll 
payments to different levels of 
traffic  

Advantages 

¶ Application of the user-payer principle 
¶ Maintenance of the existing network is 

guaranteed 
¶ Investments in infrastructure can be 

augmented 
¶ Zero cost to the Government 
¶ Government has fiscal space to fund 

other projects 
¶ Optimisation of utilisation of the 

transport network (traffic spread, 
inter -modal sharing of traffic load, etc) 

¶ Absence of traffic/revenue 
risk simplifies project 

¶ Lower level of due diligence 
needed 

¶ Reduces risk on 
Concessionaire ɀ making 
project cheaper 

¶ Removes emphasis on 
monitoring traffic flows 
during operational period 

¶ No consumer resistance 

¶ Where environment is 
perceived to be hostile to real 
tolls, it can introduce PPP 
structures 

¶ Prepare way for real-tolled 
roads in due course by 
cultivating an industry used 
to taking traffic risk 

¶ Mechanism of traffic risk 
transfer may reduce the 
complexity of project and the 
level due diligence required 

Disadvantages 

¶ High capital construction costs mean 
that projects traffic volumes may be 
considered as an insufficient revenue 
stream to meet debt service and equity 
return for sponsors 

¶ Potential consumer resistance to 
paying for the road use and required 
mitigation strategies to solve it 

¶ No revenue generation 
device ɀ total cost of project 
falls on public purse 

¶ Concessionaire is not 
concerned on the quantity 
of traffic volume and so do 
not transfer traffic or 
revenue risk 

¶ Limited price signals 
(affecting traffic behaviors) 

¶ No revenue generation device 
- total cost of project falls on 
public purse 

¶ If traffic volumes are 
significantly exceeding 
forecasts, government may 
ÈÁÖÅ ÔÏ ÐÁÙ ÈÉÇÈÅÒ ȰÔÏÌÌȱ ÔÈÁÎ 
it budgeted for 

¶ Price signals (affecting traffic 
behaviors) are not given to 
the users 

Source: ASECAP (2014) 

Figure 2-38 illustrates the cash flow of the Concessionaire, highlighting the costs, both CAPEX and 

OPEX, both initially incurred to construct the infrastructure; and incurring after the entry into 

operation of the infrastructure; the revenues and the operating cash flow. 
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Figure 2-38: Operating cash flow of a typical concession contract  

 
Source: ASECAP (2014) 

Two aspects are particularly relevant when dealing with a concession scheme: the scope of the 

contract and the risk allocation between Concession Authority and Concessionaire. In general, there 

are four categories of risk for a concession contract: (1) political and legal risks, (2) technical risks, 

(3) commercial risks, and (4) economic and financial risks (Fisher and Babbar, 1996). In theory, the 

risk allocation follows the principle that not all risks are equal and should be carried out by the 

entity that is best in mitigating these risks. 

A private toll road program should be integrated with national, regional, and local transportation 

policies and programs and should be enabled by a concession law (see Figure 2-39). The interaction 

between a private toll road program and the overall transportation policy raises several critical 

issues: 

ω What types of roads should be targeted for tolling?  

ω Is a specific toll road concession law necessary, or can the program be implemented under 

the existing contract and investment law? 

ω How specific should the concession law be with respect to program structure? 

ω 7ÈÁÔ ÇÏÖÅÒÎÍÅÎÔ ÅÎÔÉÔÙ ÓÈÏÕÌÄ ÂÅ ÁÕÔÈÏÒÉÚÅÄ ÔÏ ÉÍÐÌÅÍÅÎÔ ÔÈÅ ÐÒÏÇÒÁÍȩȱ 

Figure 2-39: Concession program structure  

 
Source: Fisher and Babbar (1996) 

One of the first steps in a private toll road program is selecting the roads that are the most 

appropriate or attractive projects to concession. Early successes are important in establishing 
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credibility for future programs. When targeting private finance, roads with strong project economics 

are preferable to projects that require extensive government financial support, as the concession 

process is costly and time-consuming. In the case of a concession policy combining toll financing and 

public funds for road development, projects with the strongest economics should be targeted for 

concession and the weaker projects be funded with public funds. Some governments do the contrary, 

funding high-priority and high-demand projects with public funds, and offering low-priority projects 

with relatively weak economics for concession. 

Once the policy and legal framework is in place and initial projects have been selected, a sound 

implementation process accelerates the schedule, improves the quality of bids, and ensures meeting 

government objectives. Important issues to an implementing a program are (Fisher and Babbar, 

1996): 

ω Who should be responsible for funding preliminary design, environmental, and traffic and 

revenue studies? 

ω What bidding criteria should be used? 

ω How should the facilities be financially regulated? 

ω How flexible or defined should the project design be? 

ω Should the concession contract be negotiated, competitively negotiated, or fully defined prior to 

bidding? 

ω Should minimum traffic or revenue guarantees, in which the government compensates the 

ÃÏÎÃÅÓÓÉÏÎÁÉÒÅȟ ÂÅ ÁÐÐÌÉÅÄȩ !ÎÄ ÔÈÅ ȰÕÐÓÉÄÅȱ ÐÏÔÅÎÔÉÁÌ ÂÅ ÓÈÁÒÅÄȩ ɉÓÅÅ Figure 2-40 left). 

ω Should additional government financial support, such grants, subordinated loans, and shadow 

ÔÏÌÌÓ ÂÅ ÉÎÃÌÕÄÅÄȟ ÓÏ ÔÏ ÉÎÃÒÅÁÓÅ Á ÐÒÏÊÅÃÔȭÓ ÁÂÉÌÉÔÙ ÔÏ ÒÁÉÓÅ ÆÉÎÁÎÃÉÎÇ ɉÓÅÅ Figure 2-40 right). 

Figure 2-40: Left: Example of public -private revenue sharing. Right : Range of options for 
government support  

 
Source: Fisher and Babbar (1996) 

Stakeholder approach, participation, communication  

The definition of stakeholders differs between countries. The narrow definition is that stakeholders 

are the other authorities and organisations to whom the project has an interface, such as shared 

interest, supplier relation, or financier. The wide definition includes civil groups representing 

specific mutual or conflicting interests, in the social, financial, environmental field. 
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According to Ubels and Verhoef (2004), road pricing measures generally meet resistance. Public 

acceptance by engaging stakeholders is a crucial component of the success of the introduction of a 

fee system. Toll roads and other pricing mechanisms can be negatively perceived by users, as they 

have the idea of double-paying, as they would consider that their taxes alone are enough to fund 

road infrastructure. Pricing of infrastructure will impact on traffic and driver choice. Assessing this 

impact should be included when preparing financial models, also to secure future scheme 

ÐÒÏÃÕÒÅÍÅÎÔȢ 4ÈÅ ÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ÔÈÅ ÕÓÅÒÓȭ ÓÁÔÉÓÆÁÃÔÉÏÎ ÔÈÒÏÕÇÈ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÆÅÅÄÂÁÃË ÉÓ 

important for proper implementation of different systems and in order to correct any deviation 

(CEDR, 2017). It is important that the cost of a toll ÒÏÁÄȟ ÁÎÄ ÔÈÅ ÕÓÅÒȭÓ ×ÉÌÌÉÎÇÎÅÓÓ ÔÏ ÐÁÙ for its use 

are balanced. The benefits of the road scheme may need to be highlighted more strongly by road 

authorities in terms of greater safety, greater journey time savings and more efficiency. 

According to OECD (2018), experience shows that where road pricing has been introduced, the new 

norm is rapidly accepted and pricing supported by the population affected. However, concern over 

distributional effects is legitimate whenever a public policy intervention creates gainers and losers. 

2.7.2. Procedural Factors Outside OIC Geography 

Procedural aspects of concessions  

Toll road concession models in Europe foresee the obligation for the Concessionaire to maintain and 

operate the motorway network or section by means of toll charged to the users. Concession models 

can be clustered on the basis of the nature of the concessionaire. Three different concession models 

have been detected (ASECAP, 2014): 

ω Concession to a private company: company owned exclusively by private investors; 

ω Concession to a public company: company owned by a government or other public bodies; 

ω Concession to a mixed capital company: company in which the State acts as a partner of private 

capital. 

Stakeholder approach, participation, communication  

Stakeholder attitude can fundamentally change over time. This is illustrated by the earlier pilot 

project done for the Stockholm congestion charging scheme (Provonsha, 2018). The concept of 

congestion pricing had very low public support before the 2006 trial, with polls showing roughly 

80% resident opposition. However, traffic across the cordon dropped immediately after the trial 

launched, which resulted in reduced travel delay and congestion throughout the city. After a few 

weeks, the decrease in traffic volumes across the cordon during the trial period stabilized around 

22% compared to 2005 levels, resulting in congestion reductions around 30-50%. The reduced 

congestion also meant that travel time reliability increased. Drivers switching from car to public 

transport meant that the number of passengers in the transit system increased by around 4-5%. 

Public attitudes changed toward congestion pricing and media publications celebrated its success. 

After the trial significantly reduced traffic, Stockholm residents voted to make the system permanent 

in a referendum that determined that the majority of Stockholm voters were in favour of keeping the 

charges. The media interest for the charges faded after having been in the headlines almost daily for 

four years. Rather tÈÁÎ ÄÉÓÃÕÓÓÉÎÇ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ ÔÈÅ ÃÈÁÒÇÅÓȟ 3×ÅÄÅÎȭÓ ÐÏÌÉÔÉÃÁÌ ÐÁÒÔÉÅÓ ÁÎÄ ÏÔÈÅÒ 

stakeholders gradually moved on to discussing how the charges could be redesigned and how the 

revenues should be used. The permanent congestion pricing system officially launched in January 

2007, after the Parliament decided that the fees would be levied as a tax. This new infrastructure tax 

would help to finance the maintenance of the bridges as well as public transit improvements. 



 
 

Pricing of Transport Infrastructure  
In the OIC Member States 

 

 

57 
  

Box 5: Procedural aspects of toll roads, the case of Chile  

Chile designed a concessions program to encompass the construction, operation, and maintenance of 
transportation infrastructure, including roads, ports, and airports. Although initially stimulated by 
budgetary constraints, the program doubled as a mechanism to increase economic efficiencies by 
passing responsibility for the construction and maintenance of infrastructure to the private sector. 
The country started with its most pressing infrastructure need: upgrade and modernize the national 
highways. Underspending for design, construction, and mainÔÅÎÁÎÃÅ ÌÅÆÔ #ÈÉÌÅȭÓ ÈÅÁÖÉÌÙ ÔÒÁÖÅÌÌÅÄ 
highways in need of major improvements. Growing labour mobility and increased business travel 
created additional demand for road transportation. By 1990, the situation called for a level of 
investment that would place a heavy burden on the national budget and crowd out investments in the 
social sectors (Lorentzen 2000). 
The concessions law set forth the criteria applied for awarding bids. The twelve concessionsɂall 
granted between 1994 and 1998ɂwere selected because of their economic importance and cover 
nearly 2,000 kilometres of road and represent an overall investment of about US$3.3 billion. 
The Ministry of Public Works is responsible for supervising the construction and the operations of the 
contract. The concessionaire may contest penalties by seeking relief from a three-person conciliation 
commission who has jurisdiction over all disputes and claims originating from the interpretation and 
implementation of the concession contract and may act as an arbitration tribunal. Alternatively, 
concessionaires may bring the conflict to the appropriate court of appeals.  
The concessions law establishes that concession contracts may be modified by the ministry at any 
time for reasons of public interest. The costs of expropriation are borne by the concessionaire unless 
the bidding documents specify otherwise. The Ministry of Public Works carries out the expropriation, 
surveying the land required for the project. 
The concessions scheme changed how resources are allocated to road infrastructure. Before the 
concessions program began, the Ministry of Public Works ranked all of the investments that had to 
compete for public sector resources. Those rankings were evaluated by the Ministry of Planning 
before funds could be allocated by the Ministry of Finance and approved by Congress. The Ministry of 
Public Works now has greater autonomy. Concession projects are selected, designed, and approved by 
the ministry, but they do not compete for resources with other public sector projects.  
The increased autonomy requires that the policies, strategies, and guidelines used to select 
concession projects be very well defined. They must include the public-private distribution of risks 
and the long-term financial exposure that the public sector is prepared to assume through guarantees 
and subsidies. Projects are subjected to a market test through the bidding process.  
Lorentzen (2000) lists observations made: 
¶Foreign construction companies dominate the Chilean road concessions market. 
¶The government useÄ ȰÓÐÅÃÉÁÌ ÐÁÙÍÅÎÔÓȱ ÁÓ ÔÈÅ ËÅÙ ÓÅÌÅÃÔÉÏÎ ÃÒÉÔÅÒÉÏÎ ÆÏÒ ÂÉÄ ÅÖÁÌÕÁÔÉÏÎ ÁÎÄ ÔÏ 

test the seriousness of firms interested in participating. 
¶ It takes at least five years for a proposed concession to become a fully operational toll road..  
¶Concessionaires have found it difficult to arrange long-term financing during the construction 

phase. The banks requested guarantees to cover construction risks. Most of the projects under 
study were obliged to use some form of bridge financing from local banks to cover the 
construction phase.  

¶Minimum revenue guarantees were a key factor in providing comfort to investors and financiers. 
¶When projects have a high economic and social impact, but externalities do not translate into high 

private returns, public- private distribution of risk becomes critical. Externalities were obvious, 
but usually they could not be translated into revenues to the private investor. The policy of setting 
uniform tolls along the expressway network further limited the ability of potential concessionaires 
to improve their return on investment.  

¶Government members of conciliation commissions should have adequate authority to accept and 
enforce negotiated agreements. 

¶Concessionaires should have only one government interlocutor in each phase of a project. 
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2.7.3. Procedural Factors in OIC Countries  

Procedural aspects of concessions 

Fisher and Babbar (1996) analyzed the Malaysia North-South Express Highway. Regarding the bid 

process and the evaluation criteria of this highway, they observed: 

¶ Open, competitive bid process 

¶ One of five submitted proposals selected based on undisclosed criteria 

¶ Negotiations permitted 

The contractual regulatory mechanism included toll rates specified through 1996 and indexed to 

local inflation thereafter. Also it was determined that all increases must be approved by the 

government and compensation is paid by the government if toll increases are deferred. 

Survey results for OIC Member States   

The majority (87%) of OIC Member States agreed that determining road user charges based on 

distance is the fairest method, as shown by the survey results in Figure 2-41. 

Figure 2-41ȡ /)# -ÅÍÂÅÒ 3ÔÁÔÅÓ ÏÎ Ȱ2ÏÁÄ ÕÓÅÒ ÃÈÁÒÇÉÎÇ ÂÁÓÅÄ ÏÎ ÄÉÓÔÁÎÃÅ ÉÓ ÔÈÅ ÆÁÉÒÅÓÔ ÍÅÔÈÏÄȱ 

 
Source: Fimotions, survey results. 

Earlier in this chapter we discussed the design and assessment of infrastructure pricing. One of the 

ways to assess the value and the impact the pricing scheme will have is in studying the feasibility. 

The majority (55%) of OIC Member States do carry out a feasibility study to compare expected costs 

and benefits, as shown by the survey results in Figure 2-42. However, less than half (48%) of OIC 

Member States comparing different pricing alternatives in the feasibility studies (Figure 2-43). 

Figure 2-42ȡ /)# -ÅÍÂÅÒ 3ÔÁÔÅÓ ÏÎ Ȱ7ÁÓ ÔÈÅÒÅ Á ÆÅÁÓÉÂÉÌÉÔÙ ÓÔÕÄÙ ÃÏÍÐÁÒÉÎÇ ÅØÐÅÃÔÅÄ ÃÏÓÔÓ and 
ÂÅÎÅÆÉÔÓȩȱ 

 
Source: Fimotions, survey results. 

Figure 2-43: OIC Member States on comparing different pricing alternatives  

 
Source: Fimotions, survey results. 

Road user charging based on distance is the fairest method

Answer Percent % of answer

1 - Strongly disagree 9%

2 5%

3 32%

4 32%

5 - Strongly agree 23%

0% 20% 40% 60% 80% 100%

Was there a feasibility study comparing expected costs and benefits?

Answer Percent % of answer

Yes 57%

No 43%

0% 20% 40% 60% 80% 100%

Have the different pricing alternatives been compared?

Answer Percent % of answer

Yes 48%

No 52%

0% 20% 40% 60% 80% 100%
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Only 15% of the surveyed OIC countries stated that road users in their countries are happy to pay 

through road taxes (Figure 2-44). There can be many reasons for this statement. A reason could be 

that users consider roads to be a common good. Another one is most probably because road user 

charges are seen as taxes, which makes it difficult to gain political acceptance. 

Figure 2-44: Road users perception on paying through road pricing  

 
Source: Fimotions, survey results. 

2.8. Data Collection Method  

2.8.1. Data Collection  

With increased and varied travel and activity patterns in the recent years, there has been an increase 

in complexity in understanding the travel behavior of individuals. Data collection is the first step in 

understanding the complex travel patterns. The quality of the data is directly related to the quality of 

data analysis and influences transport models. Since these models help in predicting the transport 

demand and traffic volume in the future, they highly depend on accuracy of the existing travel 

patterns. Traffic volume forecasts are also essential in the fundamental decision on whether the road 

should be tolled and in setting and adjusting toll levels (Wegener, 2009). 

Data collection is therefore a prime task, and it is also observed that there is significant project time 

dedicated in the same. Data collection helps to determine how well the system is working by 

ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌȭÓ ÔÒÁÖÅÌ ÂÅÈÁÖÉÏÒȟ ÔÈÅ ÃÈÁÎÇÅ ÉÎ ÔÒÁÖÅÌ ÔÒÅÎÄÓȟ ÔÒÁÖÅÌ ÐÁÔÔÅÒÎÓ ÆÏÒ 

different segments of individuals, and the existing capacity of the transport system. The ultimate 

goal is to facilitate decision making and improve quality of decisions. 

In general data can be segregate into two types, quantitative and qualitative.  

¶ Quantitative surveys are generally expressed in numbers or figures. It mainly provides the 

answers to the questions who? when? where? what? how many? Some of the basic quantitative 

traffic surveys are traffic volume count, traffic characteristics, level of service of road sections, 

origin and destination, trip purpose, etc. This data helps to understand the actual context in the 

current scenario and help to test the existing ideas and future predictions. The collection of 

quantitative data is generally easier and cost effective when compared to qualitative data. 

¶ Qualitative surveys might not be directly measurable but help in understandiÎÇ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌÓȭ 

perception and behavior of travel. It mainly provides answers to the questions why? and how? 

Some of the basic qualitative surveys are road user surveys and stated preference surveys. The 

road user surveys focus on topics like safety perception, travel experience, satisfaction levels, 

etc. The stated preference surveys focus on individuals behavior to changes in transportation 

systems.  

The data collection methods can vary from the basic Manual counts to advances Detector 

technologies such as Inductive loops, Light barrier, Infrared, Ultrasonic, Laser, Radar, Video, 

Magnetic field, Scanning of Bluetooth IDs, etc (Leduc, 2008). 

Road Users are generally happy to pay through road pricing

Answer Percent % of answer

1 - Strongly disagree 38%

2 24%

3 24%

4 10%

5 - Strongly agree 5%

0% 20% 40% 60% 80% 100%
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When road pricing is an idea that is still yet to be implemented, collecting data about ÐÅÏÐÌÅȭÓ 

reaction to a full range of road pricing options and scenarios is of necessity. Road pricing measures 

will generally face public resistance and the acceptability can form a barrier to the implementation 

success of pricing measures. This situation will add a new twist to data collection. Whittles (2017) 

argued that people have no shared experience of it and that researchers will not be able to make 

sense of some responses because they do not share the same idea as the respondents about the form 

of road pricing might take.  When a country or city intends to increase road network performance by 

introducing time-varying road-pricing charges, Verhoef et al. (2008) proposed a two-step data 

collection system: 1) a questionnaire with questions about the current travel behavior of 

respondents, the characteristics of their non-chosen alternatives (if available), and their socio-

economic status; 2) a stated choice experiment, where the answers given to the questionnaire is 

used to determine the values of attributes presented to respondents, which can then be converted to 

WTP values and their statistical properties. In the stated choice experiment an illustrative market is 

designed, and then the individuals are asked about their choice preferences to estimate the 

preference coefficients that define the value of the WTP or WTA, and can be used to assess whether 

to improve or not improve the quality of a given product (Mirbaha et al., 2013). In addition, data for 

estimating econometric models or engineering cost functions and maintenance models need to be 

collected to be able to present realistic attribute levels in the choice experiment.  

Finally, collecting data can serve monitoring purposes. Depending on the rationale and objectives to 

road pricing, impact areas that can be monitored are traffic reduction, environment and emissions, 

road safety, business and economic activities, and revenues. Automated data collection can collect a 

wealth of information and present it based on the authÏÒÉÔÉÅÓȭ ÎÅÅÄ ÔÏ ÉÎÃÒÅÁÓÅ ÅÆÆÉÃÉÅÎÃÙ ÏÆ 

monitoring process. The application of advanced technology, i.e. ICT application and the use of GPS 

devices and smartphones, is essential. Therefore, the upfront costs are normally higher than for 

instance the application of mileage permit (purchase a license to drive a certain number of miles), 

but it will normally be cost-effective in the long run. 

A survey carried out by KPMG International (2015) on 43 private and public entities involved in toll 

road operations across the Americas, Europe and Asia, found out that many toll operators collect a 

significant amount of data on their users (particularly those that use ETC) but few use their data for 

more than simply tracking and billing customers. KPMG International (2015) also argued that those 

that are able to develop a core capability in data and analytics should be well placed to reap the 

benefits of their data, such as to adjust their pricing to reflect the value to the users and to fully 

understand the cost to serve each customer across various channels in order to inform future 

investment and marketing decisions. Such data would also be very relevant for further behavioral 

surveys on extensions or adaptation of the system. 

Survey on Public Acceptance and Willingness to Pay  

4ÈÅ ÓÕÃÃÅÓÓ ÏÆ ÒÏÁÄ ÐÒÉÃÉÎÇ ÓÃÈÅÍÅÓ ÄÅÐÅÎÄÓ ÌÁÒÇÅÌÙ ÕÐÏÎ ÔÈÅ ÐÕÂÌÉÃȭÓ ÒÅÓÐÏÎÓÅ ɉÔÏ ÄÉÆÆÅÒÅÎÔ ÔÏÌÌ 

ÒÁÔÅÓɊȢ )Ô ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÁÎÄ ÅÓÔÉÍÁÔÅ ÔÈÅ ÉÍÐÌÉÃÁÔÉÏÎÓȟ ÅØÔÅÒÎÁÌÉÔÉÅÓ ÁÎÄ ÐÅÏÐÌÅȭÓ 

perception of road pricing schemes. As per KPMG International (2015), the major obstacle for 

congestion pricing is no longer financial and technical problems, but public acceptance. The author 

mentions that, congestion pricing trial, and a referendum after that trial, help in successful 

development of a congestion pricing scheme.  

.ÅÇÁÔÉÖÅ ÅØÔÅÒÎÁÌÉÔÉÅÓ ÌÉËÅ ÉÎÃÒÅÁÓÅ ÉÎ ȬÒÁÔ ÒÕÎÎÉÎÇȭ ÂÅÈÁÖÉÏÕÒ (Sakuragi et al., 2017), in which 

motorists prefer narrow local streets to avoid the toll, is one of the major issues. With pricing of the 

ÒÏÁÄȟ ×ÈÉÃÈ ÉÓ ÐÒÅÖÉÏÕÓÌÙ Á ȬÆÒÅÅȭ ÇÏÏÄȟ ÔÈÅÒÅ ÁÒÅ ÅÑÕÉÔÙȟ ÆÒÅÅÄÏÍ ÏÆ ÃÈÏÉÃÅ ÁÎÄ ÄÁÔÁ ÐÒÉÖÁÃÙ ÃÏÎÃÅÒÎÓȟ 
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which are also linked to acceptance levels and play a major role in success of these projects. (Liu et 

al., 2018). Public acceptance (WTA and WTP) surveys help in understanding the perceptions of 

motorists which can be taken as a base in negating these externalities caused by introduction of toll 

pricing , and for assessing feasibility of the approach. 

As indicated earlier the WTP can also be used to value other transportation related goods such as 

emissions of pollutions to the air, the emission of noise, improvement in transportation and 

improvement in road surface, traffic safety, externalities that could be included as well (Mahirah et 

al., 2015). 

2.8.2. Data Collection Method Outside OIC Geography 

Many countries collect toll in urban areas. In Norway, for instance, where road user charging is 

primarily applied to cover external costs, the urban toll is determined based on the impact on choice 

of transport modes, time of day, and vehicle environmental parameters. As such, accurate, reliable 

and available information and data is essential to calculate road user charges in a correct and fair 

way. The data sources are collected from vehicles and roadside equipment (for real time and 

dynamic data) and from central registers (for 

historic and static data). 

In 2015, Melbourne Road Usage Study was 

conducted to test two road-charging models: 1) 

Usage-based model , to test participant 

responses to a user-pays funding model, and 2) 

Congestion-based model , to test how motorists 

responded to demand-management road 

charging based on area and time of day 

(Transurban, 2016). Quantitative data from 1,400 

drivers across Melbourne was collected to test 

whether road user charging can relieve 

ÃÏÎÇÅÓÔÉÏÎ ÔÈÒÏÕÇÈ ÔÈÅ ÃÈÁÎÇÉÎÇ ÏÆ ÄÒÉÖÅÒÓȭ 

behavior. The data was collected by installing 

GPS devices in the vehicles for 8-10 months to 

test three charging scenarios; 1) a flat distance-

based charge of 10 cents per kilometer; 2) a time-of-day charge of 15 cents per kilometre at peak 

times and 8 cents at other times, and 3) a distance-plus-cordon charge where drivers were charged 8 

cents per kilometre at all times plus $8 if they entered the inner city between 7am and 6 pm on 

Monday to Friday. Qualitative data was captured through a series of survey involving over 2,200 

Australians. This research was undertaken to engage the community prior to reforming road-

charging in Australia. 

The data collected alongside road pricing can also serve other purposes. To make the most of it, clear 

thinking about what data to collect is required. Lehe (2019) argued that the success of downtown 

congestion-pricing systems is often concluded by analyzing data on inflows, i.e. the number of 

vehiclesɂsometimes broken out by typeɂcoming into the tolled zone per day or during rush hour, 

which might be true if pricing is applied to discourage delivery trips. However, this data fails to 

capture how far and how long vehicles circulate after they enter the tolled zone. The sharp increase 

in the number of vehicles engaged in for-hire service or delivery, for instance, has been blamed for 

slowing traffic in London in recent years, even as the number of vehicles entering the Charging Zone 

has remained about the same. 

Figure 2-45: Survey participants use of 
Melbourne cordon area  

 

 

 

 

 

 

 

 

Source: Transurban (2016) 
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In the period 2003-2008, following the implementation of congestion charging in 2002, Transport 

for London (TfL), through its London Congestion Charging Impacts Monitoring Program, published 

annual reports with deep analyses on traffic patterns. Until 2007, there was a 16% reduction 

compared to the 2002 baseline (1). TfL used moving vehicle observer surveys, monitoring and 

enforcement cameras, trip diaries, travel surveys, data from parking providers, business surveys, 

environmental indicator assessment and economic case studies on specific sectors and locations 

ɉ$ȭ!ÒÔÁÇÎÁÎ #ÏÎÓÕÌÔÉÎÇ, 2008). 

Table 2-11: Key year-on-year changes to traffic entering the central London charging zone during 
charging hours, 07:00 -18:00. 
 
 

2003 vs 
2002  

2004 vs 
2003  

2005 vs 
2004  

2006 vs 
2005  

2007 vs 
2006  

2007 vs 
2002  

All vehicles -14% 0% -2% 0% 0% -16% 
Four or more wheels -18% -1% -2% -1% 0% -21% 
Potentially chargeable -27% -1% -3% 0% 1% -29% 
- Cars and minicabs -33% -1% -3% -1% 0% -36% 
- Vans -11% -1% -4% 2% 1% -13% 
- Lorries and other -10% -5% -4% 6% 9% -5% 
Non chargeable 17% 1% -1% -1% -1% 15% 
- Licensed taxis 17% -1% 1% -3% -5% 7% 
- Buses and coaches 23% 8% -4% -3% 5% 31% 
- Powered two-wheelers 13% -2% -9% 0% -3% -3% 
- Pedal cycles 20% 8% 7% 7% 12% 66% 
Source: Transport for London (2008) 

A cordon-pricin g scheme in the city center is also introduced in Milan in 2008 with an aim to reduce 

both congestion and air pollution. All vehicles entering the area 7.30 am to 7.30 pm Monday to 

Friday had to pay a pollution charge, proportional to their emission class, ÃÏÒÒÅÓÐÏÎÄÅÎÔ ÔÏ Ό πȟ ςȟ υ 

ÏÒ ρπ ÐÅÒ ÄÁÙȢ 4ÈÅ ÓÃÈÅÍÅȟ ÃÁÌÌÅÄ Ȱ%ÃÏÐÁÓÓȱȟ ×ÁÓ ÉÎ ÆÏÒÃÅ ÕÎÔÉÌ ÔÈÅ ÅÎÄ ÏÆ ςπρρȢ )Î *ÁÎÕÁÒÙ ςπρς ÉÔ 

×ÁÓ ÒÅÐÌÁÃÅÄ ÂÙ Á ÃÏÎÇÅÓÔÉÏÎ ÃÈÁÒÇÅ ÓÃÈÅÍÅȟ ÃÁÌÌÅÄ Ȱ!ÒÅÁ #ȱȟ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ Á ÆÌÁÔ ÃÈÁÒÇÅ ÏÆ Ό5 

(IEFE, 2016). The entrance gates were controlled by an electronic system of cameras, reading the 

license plates of the vehicles accessing the area.  

Survey on Public Acceptance  

Table 2-12 shows survey results of public acceptance levels of congestion pricing schemes in 

different cities. Interestingly, the oÎÌÙ Ô×Ï ÐÒÏÊÅÃÔÓ ×ÈÉÃÈ ÁÒÅ ȬÁÃÃÅÐÔÅÄ ÁÎÄ ÉÍÐÌÅÍÅÎÔÅÄȭ ÁÒÅ ÔÈÅ 

ones having higher than 50% acceptance levels. 

Table 2-12: Public acceptance levels of congestion pricing  
City Year of Survey Acceptance (%)  Outcome 

Edinburg 2002 34 research only 
2005 26 failed and not implemented 

Stockholm 2006 51 accepted and implemented 
Manchester 2008 21 failed and not implemented 

Milan 2011 80 accepted and implemented 
Athens 2008 34 research only 

New York 2006 44 research only 
2008 67 research only 

Source: Liu et al. (2018) 

Surveys on public acceptance can also be carried out after the start of implementation in order to 

assess whether the acceptance rate has changed. As shown by Table 2-13, in a well-developed 

congestion pricing system, the acceptance rate tends to increase post implementation. Liu et al. 
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(2018) argued that people are short-sighted to toll charges before implementation as they only see 

the negative externalities, but this could change after the implementation as they also see the 

benefits.  

Table 2-13: Change in public acceptance rates  
City Year of 

implementation 
pre implementation 
acceptance rate (%) 

Survey time after 
implementation 

post implementation 
acceptance rate (%) 

Bergen 1986 49 1 year 63.5 

Oslo 1990 30 1 year 36 

Trondheim 1991 28 2 months 52 

London 2003 40 6 months over 50 

Stockholm 2007 36 4 months 66 

Source: Liu et al. (2018) 

In cities like Singapore, London, New York, and Stockholm, the influencing factors for congestion 

pricing are analysed by surveys. For example some of the observed factors are privacy, equity, 

complexity and uncertainty (Gu et al. 2018). Similarly, it is important to understand, what factors 

influence the acceptability of people in different cities.  

Complexity or simplicity also plays a role in public acceptance. People are more likely to reject a 

complex system, even though it might be beneficial in the long run. In the case of Singapore, when 

the ALS system was introduced, a flat 1.3S$ was charged to maintain simplicity. Later when the ERP 

system was introduced, a complex distance-based fare system was implemented. This gave a time 

period for people to get a general idea of the system, thereby accepting the complex systems in the 

future.  

Finally, privacy is a major issue while implementing congestion pricing schemes as any transactions 

ÍÁÄÅ ÃÏÕÌÄ ÉÎÖÏÌÖÅ ÔÈÅ ÐÅÏÐÌÅȭÓ ÐÅÒÓÏÎÁÌ ÉÎÆÏÒÍÁÔÉÏÎȢ 4ÈÉÓ ×ÁÓ ÔÈÅ ÍÁÊÏÒ ÆÁÃÔÏÒ ÉÎ ÔÈÅ ÒÅÊÅÃÔÉÏÎ ÏÆ 

the scheme in Hong Kong. Taking a clue from the Hong Kong experience, Singapore and London 

addressed these issues before the implementation of the schemes. The smart card system in 

Singapore, does not store any personal information of the individuals. Similarly, it is important for 

cities planning to implement the congestion pricing schemes, to investigate and address the loop 

holes in this system in other cities before implementation. 

2.8.3. Data Collection Method in OIC Countries  

Countries in the MENA region, as elsewhere in the world, conduct Household Travel Survey (HTS), 

as shown in Table 2-14. However, according to Delatte (2016), the sharing and dissemination of data 

is inadequate due to factors that limit the easy exchange of data: complexity of organizational 

governmental entities and reliability of the data due to diverse methods of collection. Although HTSs 

are conducted, the data remains mostly under the ownership of local authorities and access to the 

raw data are limited for external entities, such as academia, researchers and the private sector. The 

main findings of the analysis of the surveys are sometimes highlighted in various reports and 

researches, nevertheless, specific and in-depth analyses of the results on socio-economic 

characteristics of households or individuals in correlation with the mobility patterns are not easily 

accessible.  

As discussed in section 0, in terms of toll fee collection method, most OIC countries applies electronic 

tolling utilizing ANPR and/or RFID-technology-based tag. By using this technology, data collection 

cannot be automated. There is no information available as to the analytical tools that are used to 

determine the charge rate. The same applies to public engagement and consultation prior to the 

implementation of the charging scheme. 
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Survey on Public Acceptance and Willingness to pay  

Evidence from the surveys supports that 52% of the surveyed OIC Member States undertook 

willingness to pay surveys before implementing road pricing systems, as shown in Figure 2-46. 

Figure 2-46: OIC Member States undertake willingness to pay  surveys  

Source: Fimotions, survey results. 

 

Are there any willingness to pay surveys implemented?

Answer Percent % of answer

Yes 52%

No 48%

0% 20% 40% 60% 80% 100%
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Table 2-14: Characteristics of Household Travel Surveys  in various MENA cities  

 Year 
Initiator and 
Data Owners 

Objectives Data Collected Methods  

Abu 
Dhabi 

2009, 
2015 

Department of 
Transport (DoT) 

5ÐÄÁÔÅ $Ï4ȭÓ 3ÔÒÁÔÅÇÉÃ 4ÒÁÎÓÐÏÒÔ 
Evaluation and Assessment Model 
STEAM 

¶ Individually Mobility Patterns  
¶ Travellers Mobility Patterns 
¶ Socio-demographic and economic characteristics 
¶ Car ownership 
¶ Traffic: Time spent to find a parking space; Daily 

Traffic Profile of Vehicles Crossing; Urban Cordons; 
Freight Carried by Heavy Goods Vehicles 

¶ Interviews with a random sample 
ÏÆ !ÂÕ $ÈÁÂÉȭÓ ÒÅÓÉÄÅÎÔÓ 
¶ Surveys done with passengers at 

the Airport, Shopping Malls, and 
major business centers 
¶ Surveys  done with passengers 
ÏÎ !ÂÕ $ÈÁÂÉȭÓ ÂÕÓÅÓ ÁÂÏÕÔ ÔÈÅÉÒ 
journeys on one day. 

Amman 2008 Greater Amman 
Municipality  

Develop the 2008 Transport Mobility 
Master Plan for Amman 

¶ Socio-demographic and economic characteristics 
¶ Traffic volume and vehicles occupancy 

¶ Transport Counts 
¶ Journey Time Surveys 
¶ Household Survey 
¶ Origin-Destination Surveys 

Dubai 2003, 
2007, 
2014 

Road and 
Transport 
Authority (RTA) 

¶ Revise and update the road and 
transport strategic plans 
¶ Build the Dubai Strategic Transport 

Models for 2020 and 2030 

Information about all society segments and mobility 
patterns of individuals 

Telephone and field surveys over 
three months 

Mashhad 2008 Mashhad Traffic & 
Transportation 
Organization 

¶ Update the four-step travel demand 
modelling 
¶ Forecast the future travel demand 

for Mashhad 
¶ Develop long-range transportation 

plans 
¶ Evaluate the network operation 

¶ Traffic volume and vehicle occupancy 
¶ Travel time on some selected streets 
¶ Socio-Economic parameters of 253 Traffic Analysis 

Zones (TAZ) 
¶ Car Ownership 

¶ Passenger/Vehicle O-D survey 
(in terminals and cordons) 
¶ Screenline survey 
¶ Household O-D survey 
¶ Pilgrimage trips to holy shrine 

Tehran 2014 Deputy of study 
and planning, 
Tehran 
Municipality  

Build the Tehran transportation 
models: four-step model since 1994 
and in 2014 we decided to develop an 
activity -based model 

¶ Data base of streets, highways and facilities 
¶ Car volume in highways and arterial street, number of 

metro passenger, number of airport passenger 
¶ Sample of citizens daily trips completed with some 

social and economical information, like age, car 
ownership, house ownership, number of family 
members, education level, etc 

 

Source: Delatte (2016) 
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In Malaysia, a study involving 366 respondents was conducted to examine the willingness to pay for 

ÒÅÄÕÃÉÎÇ ÔÒÁÆÆÉÃ ÃÏÎÇÅÓÔÉÏÎ ÉÎ +ÌÁÎÇ 6ÁÌÌÅÙȢ 4ÈÅ ÒÅÓÕÌÔÓ ÓÈÏ×ÅÄ ÔÈÁÔ ÈÏÕÓÅÈÏÌÄ ÉÎÃÏÍÅȟ ÒÅÓÐÏÎÄÅÎÔÓȭ 

occupation and price bid toll payment have significant effects on the willingness-to-pay to reduce 

traffic congestion (Mahirah et al. 2015). The same applied by Iran before the implementation of 

urban congestion priced zone in Tehran, which involved 4000 respondents. Through questionnaires, 

the travelers were asked about the restricted zone by offering various levels of prices as well as their 

opinion about omitting trip or choosing an alternative mode instead of personal car for entering to 

Even-Odd traffic zone. The main parts of the questionnaire are as follows (Mirbaha et al. 2013): 

- Information about personal, social, and economic characteristics of the individuals; 

- Trip information and their mode choice 

- )ÎÆÏÒÍÁÔÉÏÎ ÃÏÎÃÅÒÎÉÎÇ ÉÎÄÉÖÉÄÕÁÌÓȭ ÒÅÓÐÏÎÓÅ ÔÏ ÔÈÅ ÐÏÌÉÃÉÅÓ ÁÎÄ ÃÈÁÎÇÅÓ ÅØÐÅÃÔÅÄ ÂÙ ÔÈÅ 

researcher. 

The survey results showed that with 50,000 Rials (IRR) toll for Tehran CBD area; 27 % of users will 

use their personal cars for entering the congestion priced area. This rate is reduced to 7 % if the toll 

increases to 200,000 Rials24. 

In 2015-2016, Road User Satisfaction Survey was conducted by Uganda Road Fund through which 

road users can provide feedback to road agencies on the quality of road services. The result 

ÈÉÇÈÌÉÇÈÔÓ ÒÏÁÄ ÕÓÅÒÓȭ ÐÅÒÃÅÐÔÉÏÎÓ ÁÂÏÕÔ ÔÈÅ ÒÏÁÄ ÎÅÔ×ÏÒË ÁÓ Á ÂÁÓÉÓ ÔÏ ÉÎÆÏÒÍ ÒÏÁÄ ÁÇÅÎÃÉÅÓ ÏÎ 

ÁÒÅÁÓ ÔÈÁÔ ÎÅÅÄ ÉÍÐÒÏÖÅÍÅÎÔ ÉÎ ÏÒÄÅÒ ÔÏ ÉÍÐÒÏÖÅ ÕÓÅÒ ÅØÐÅÒÉÅÎÃÅÓ ÏÎ 5ÇÁÎÄÁȭÓ ÒÏÁÄÓ25. Through 

the survey, 56.8% of respondents expressed their willingness to pay road usage fees26. These road 

ÕÓÅÒÓȭ ÖÉÅ×Ó ×ÅÒÅ ÔÈÅÎ ÕÓÅÄ ÂÙ ÔÈÅ 2ÏÁÄÓ !ÕÔÈÏÒÉÔÙ ÁÎÄ -ÉÎÉÓÔÒÙ ÏÆ 7ÏÒËÓ ÔÏ ÆÉÎÅ-tuning toll fees at 

Kampala-Entebbe Expressway, which is planned to be operational by June 202027. 

2.9.  Capacity Building  

2.9.1. Introduction  

Capacity building is an important part of the process towards road pricing. The following aspects 

will be considered in this review: 

¶ The skills needed to plan operate and manage road pricing and congestion charging.  

¶ Whether the public or private sector is best placed to provide appropriate services to 

implement road pricing and congestion charging.  

¶ The productivity of various road agencies ɀ based on number of staff length of roads traffic 

volumes and size of budget.  

¶ Whether roads agencies have proactive human resource planning. 

2.9.2. Capacity Building Outside OIC Geography  

Outside OIC geography, where more progress has been made to commercialize the road subsector, it 

is recognized that similar sets of skills are needed as in managing almost any other enterprise. It 

being increasingly understood that dedicated road pricing, including congestion charging, has 

                                                               
 

 

24 As of 31 May 2013, 1 USD = 12283.55 IRR (https://www.poundsterlinglive.com/best -exchange-rates/us-dollar-to-
iran-rial -exchange-rate-on-2013-05-31)  
25 http://demo.omnitech.co.ug/urf/research -surveys/  
26 https://www.newvision.co.ug/new_vision/news/1462386/ugandan -roads-public-perception-opportunities   
27 https:/ /allafrica.com/stories/201912060531.html   

https://www.poundsterlinglive.com/best-exchange-rates/us-dollar-to-iran-rial-exchange-rate-on-2013-05-31
https://www.poundsterlinglive.com/best-exchange-rates/us-dollar-to-iran-rial-exchange-rate-on-2013-05-31
http://demo.omnitech.co.ug/urf/research-surveys/
https://www.newvision.co.ug/new_vision/news/1462386/ugandan-roads-public-perception-opportunities
https://allafrica.com/stories/201912060531.html
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customers that pay a fee in return for receiving an acceptable service. The entity that provides this 

service must be set up in the same way as any other corporation.  

It maybe that shareholders are mostly Governments, but that should not mean that the operation of 

the business of supplying road space need be a typical government bureaucracy, although public 

accountability does provide another layer that needs consideration in terms of skills set. This way of 

thinking is what has driven the establishment of autonomous roads agencies throughout the world. 

Human resources and competencies follow accordingly. It must also be noted that part of the 

rationale for road pricing is to secure an income for road asset management. In review of the 

institutional status road asset management, the need for demonstrable success is emphasized28. 

1. establish goals and performance targets to manage, explain, deliver, and adjust their roads 

budgets and internal activities;  

2. establish effective and achievable performance levels based on input from the public, elected 

officials, and the business community;  

3. demonstrate good governance and accountability in meeting or exceeding performance 

expectations. 

Besides the normal management accounting and personnel skills needed for any large corporation, 

there are special skills needed to implement the three critical performance requirements noted 

above. The technical skills to plan operate and manage road pricing and congestion charging may be 

listed as follows: 

¶ Transport Planning and Modelling: Traffic and business forecasting  

¶ Transport Economics: Pricing services and impact assessment    

¶ Transport Market Research: Customer needs and satisfaction  

¶ Highway Engineering: Technical standards and level of service  

¶ Highway Maintenance: Asset preservation and quality assurance     

¶ Highway Operations and Safety: Productivity and security    

In terms of Human Resource Development Policy, reference must be made to China, which has a 

132,638 km network of fee collecting or tolled expressways29.  The network developed through the 

application of innovative methods of funding, but also through devolving responsibilities to 

provincial government and the private sector. Owning to its immense success, it is worth 

appreciating that its long-term strategy for transport sector 2050 includes human resource 

development, which is set out as follows3031: 

¶ Fostering the cultivation  of innovative workforce and talents 

¶ Cultivating high-level transport  technology talents 

¶ Adhering to the guidance of high-quality, top-notch, and urgently needed training strategic, 

scientific and technological talents, scientific and technological leaders, young scientific and 

                                                               
 

 

28 http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1227561426235/5611053 -
1229359963828/TP-32-Road_Asset_Mgmt.pdf 
29 http://www.xinhuanet.com/english/2018 -08/25/c_13741 8689.htm 
30 https://www.sustainabletransport.org/archives/7316   
31 On September 19th, 2019, the Outline for Building #ÈÉÎÁȭÓ Strength in Transport was released. The document was 
approved by the Communist Party of China Central Committee (CPCCC) and the State Council and describes the future 
ÖÉÓÉÏÎ ÁÎÄ ÒÏÁÄÍÁÐ ÏÆ #ÈÉÎÁȭÓ ÔÒÁÎÓÐÏÒÔ ÓÅÃÔÏÒ ×ÉÔÈ Á ÃÌÅÁÒ ÍÅÓÓÁÇÅȡ #ÈÉÎÁ ×ÁÎÔÓ ÔÏ ÂÅÃÏÍÅ Á ÇÌÏÂÁÌ ÔÒÁÎÓÐÏÒÔ 
superpower by 2050. 

http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1227561426235/5611053-1229359963828/TP-32-Road_Asset_Mgmt.pdf
http://siteresources.worldbank.org/INTTRANSPORT/Resources/336291-1227561426235/5611053-1229359963828/TP-32-Road_Asset_Mgmt.pdf
http://www.xinhuanet.com/english/2018-08/25/c_137418689.htm
https://www.sustainabletransport.org/archives/7316
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technological talents and innovative teams on international level, cultivating innovative talents 

in transport, and supporting talents from all fields to enter the transport-related industries, 

¶ Promoting the construction of high-end think tanks for transport and improving the expert 

work system. 

Educating highly-qualified labour force in the transport  sector 

¶ Promoting the spirit of the model workers and the spirit of artisans, and creating a high-quality 

knowledge, skill, and innovation-based labour force, 

¶ Cultivating transport technology ÁÎÄ ÔÅÃÈÎÉÃÁÌ ÏÒÉÅÎÔÅÄ ÔÁÌÅÎÔÓ ÔÏ ÓÕÐÐÏÒÔ #ÈÉÎÁȭÓ 

manufacturing, and building a modern vocational education system that meets the needs of 

transport industry and development. 

Building a team of high-quality professional transport  cadres 

¶ Implementing the requirements for building a team of highly qualified and professional cadres, 

and building a team of high-quality loyal cadres, 

¶ Focusing on professional ability training, and enhancing the ability of cadres to adapt to the 

requirements of modern integrated transport development, 

¶ Strengthening the development of outstanding young cadres and strengthening the 

development of international transport organizations. 

Considering the role of the private sector, reference is made to one global company. Abertis became 

a world leader in toll road management that is based in Spain. It owns 8,600 km of tolled roads in 

more than 20 countries; employs 15,000 and in 2017 generated toll revenue of Euro 5.3 billion or 

$6.5 billion. In terms of productivity, Abertis personnel per km of tolled road is 1.74, while revenue 

per employee is $433,000.  To achieve this performance the Group states that it strives to create a 

culture of respect, inclusion, collaboration, safety and health in the workplace, a reflection of 

corporate values32. 

¶ Responsibility and trust in people 

¶ Dialogue and collaboration 

¶ Innovation and continuous improvement 

¶ Efficiency, simplicity and pragmatism 

¶ Transparency, integrity and credibility 

The lessons to be learned from Abertis is that toll roads have become an international business, they 

are totally private quoted on the Madrid exchange and are able to generate the capital needed to 

fund high quality roads. In terms of human capacity, they have clearly built up a talented and 

dedicated world-wide team by applying a progressive human resource strategy. Abertis is a good 

example of a private company being able to take on the role from governments in road provision.  

China tells a similar story. Governments outsourcing toll road management to specialists but in their 

case, government started the asset building process first, then obtained buy-in from the private 

ÓÅÃÔÏÒȢ )ÔȭÓ ÁÎ ÅØÃÅÌÌÅÎÔ ÍÏÄÅÌ ÔÈÁÔ ×ÏÒËÓȢ 3ÍÁÌÌ ÃÏÍÐÁÎÉÅÓ ÉÎÖÏÌÖÅÄ ÉÎ ÔÈÅ ÐÒÏÖÉÓÉÏÎ ÏÆ ÒÏÁÄ ÓÅÒÖÉÃÅÓ 

can become international companies and contribute to the national economy. Governments do not 

have to struggle to obtain competencies that exist in the private sector to provide, manage and 

                                                               
 

 

32 https://www.abertis.com/en/the -group/human-team/human-resources-policy 

https://www.abertis.com/en/the-group/human-team/human-resources-policy
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operate toll roads and pricing schemes. Toll roads and indeed congestion charging, should be seen as 

new services, provided to new markets and generating new opportunities for the economy. The role 

of government is to have the right polices, regulations to leverage the processes. 

2.9.3. Capacity Building in OIC Countries  

The skills needed to plan, operate and manage road pricing and congestion charging are generally 

absent in OIC developing countries. There are exceptions such as Malaysia, Indonesia and the UAE, 

from which the same lessons can be learnt as from countries outside OIC geography. The main 

challenges in terms of capacity building to provide and manage toll roads and congestion charging 

services are political not technical. That is whether capacity should be built by the public or the 

private sector. In other words whether the public or private sector is best placed to provide 

appropriate services to implement road tolling systems. Only Government can decide this.  

The Malaysian Highway Authority is a public not private body with 1,821 km of expressway to 

manage. The MHA Act of 1980, MHA sets out the mandate, to supervise and execute the design 

execution construction regulation operation or interurban highways, to impose and collect tolls, to 

enter into contracts to provide the aforesaid services33. MHA employs 348 (as of 2017) personnel 

with a salary of $650. Labour productivity is 5.20 km per employee and turnover  is $128,660 per 

employee. Its productivity is higher than the private Abertis, but its earning is lower (LITRAK, 2017). 

It is not known if the Government of Malaysia plans to privatize it and in one sense it does not really 

matter. What does matter is providing the best value to customers and asset value to share-holders, 

which is government at the moment. MHA has active HRD planning that places a priority on skills 

development aiming to increase the competencies and performance of its personnel. 

What is unfortunate, is that as a public body the MHA would probably not contemplate following the 

likes of Abertis into the world of road management business opportunities ɀ to set up and run tolling 

operations in other OIC countries - because one feels that they would be very good at it. Such a move 

would appear to be a very smart one and it would be interesting if COMCEC considered promoting it. 

The United Arab Emirates has tolled roads. The first toll gates in Abu Dhabi, opened in 2019 but 

Dubai has had road tolls in place since 2007. There are now seven Salik gates across Dubai, including 

Al Garhoud, Al Barsha, Al Maktoum Bridge, Al Safa, Airport Tunnel, Al Mamzar South and Jebel Ali. 

Information on toll incomes and productivity are not published by The Emirate's Roads and 

Transport Authority, which operates Salik. An old item reported that the ERTA was projected to 

contribute some 3.4bn dirhams ($925.7m), or 11.5% of last year's budget income. The actual Salik 

contribution has not been made public. Dubai slashed its projected budget gap to 3.78bn dirhams for 

2011, around 1.1% of gross domestic product and the lowest since 2007. A detailed breakdown is 

not available.  A challenge for this research in OIC geography is the lack of transparency.  

 
 
 
 
 
 
 

                                                               
 

 

33 http://www.llm.gov.my/  

http://www.llm.gov.my/
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Figure 2-47: New Abu Dhabi Tolling 2020  

  
Source: Arabian Business34 

The survey accordingly showed that some OIC countries feel they have sufficient management and 

technical skills in house, others not. There clearly is a need for capacity building.  

Figure 2-48: Opinion of surveyed countries on the sufficiency of management and technical skills  

 
Source: Fimotions, survey results. 

 

                                                               
 

 

34 https://www.arabianbusiness.com/transport/430320 -abu-dhabi-to-postpone-collection-of-toll -charges-until -
january-1-2020 

The management and technical skills used in road sub-sector management are sufficient

Answer Percent % of answer

1 - Strongly disagree 14%

2 18%

3 36%

4 23%

5 - Strongly agree 9%

0% 20% 40% 60% 80% 100%

https://www.arabianbusiness.com/transport/430320-abu-dhabi-to-postpone-collection-of-toll-charges-until-january-1-2020
https://www.arabianbusiness.com/transport/430320-abu-dhabi-to-postpone-collection-of-toll-charges-until-january-1-2020
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3. Case Studies Review 

The purpose of the case study is to advise readers of the road pricing status quo in both OIC and non 

OIC member states. 

This chapter reviews road pricing practices in six specific countries that are selected as case studies. 

Each major OIC region (Arab, Asia and Africa) is represented by one case study, which is developed 

based on a study visit. The other three case studies, are developed based on desktop researches, are 

non OIC countries with good road pricing practices.   

Table 3-1: Selected case studies 
Country  Visit/Desktop  
Tunisia Study visit 
Indonesia 
Nigeria 
Singapore Desktop research 
UK 
South Africa 

 

3.1.  Singapore  

Singapore is a small densely populated island city-state with a land area of just over 700 km2. The 

reason Singapore was selected as a case study is because it was the first country in the world to 

introduce congestion charging. Due to its limited land resource, road pricing is an important 

ÃÏÍÐÏÎÅÎÔ ÏÆ 3ÉÎÇÁÐÏÒÅȭÓ ÏÖÅÒÁÌÌ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÔÒÁÔÅÇÙ (Goh, 2014). 

Brief History  

In 1975, road pricing was introduced in Singapore specifically to reduce car ownership that was 

growing at 8.8% pa at that time (Button and Pearman, 1985). The charging system came under the 

Area Licensing Scheme (ALS), a cordon-based pricing scheme applied to a Restricted Zone (RZ), 

which was marked by overhead gantries at entry points. During ALS operating hours, non-exempt 

vehicles were required to buy and display a paper license on their windscreen to enter the restricted 

zone35. In 1995, the ALS was extended with Road Pricing Scheme (RPS) to cover expressways. RPS is 

a point-based pricing. Control points were marked by overhead gantry signs, and like in the ALS, 

motorists had to display a license to pass through gantries. Enforcers were stationed at control 

points to monitor compliance. Both RPS and ALS were manual schemes that were labor intensive 

and prone to human error. In 1998 both schemes were replaced by the Electronic Road Pricing 

(ERP) system, which is both cordon and point based. 

3.1.1. Political Factors  

3ÉÎÇÁÐÏÒÅ ÉÎ ÔÈÅ ÅÁÒÌÙ ρωχπȭÓ ÈÁÓ ÓÅÅÎ Á ÒÁÐÉÄ ÒÉÓÅ ÉÎ ÖÅÈÉÃÌÅ Ï×ÎÅÒÓÈÉÐȟ ÍÁÉÎÌÙ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÈÉÇÈ 

growth in income levels (Willoughby, 2001). As shown in Figure 3-1, the vehicle ownership rate in 

Singapore reached its peak in 1973 with nearly 100 cars per 1000 inhabitants, higher than the rate 

in countries with similar  GNP per capita like France, Spain and Japan. 

The Central Business District (CBD), which was about 5.6 sq.km. in area, experienced the most 

congestion and the average traffic speeds were measured 19 kph in the peak hours (Phang and Toh, 

                                                               
 

 

35 https://development.asia/case-study/case-electronic-road-pricing  

https://development.asia/case-study/case-electronic-road-pricing
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2004). Due to its limited land area and as 12% of the total land area is taken up by roads (compared 

to 14% for housing), Singapore could not afford to build more roads to keep up with the vehicle 

ownership growth. 

Figure 3-1: GDP growth and car ownership comparison in other countries  

 
Source: Willoughby (2001) 

There were two principle measures adopted by the government of Singapore to control traffic 

volume and manage traffic flow:  

1. Discourage vehicle ownership  

In order to discourage vehicle ownership, the government imposed very high taxes (further 

elaborated in section 3.1.3) and adopted a vehicle quota system. These are considered as 

indirect measures and blunt tools as they targeted all vehicle owners regardless of the distance 

and time they actually spent on the roads. One of the disadvantages was that with high sunk 

costs to own a car, drivers were more likely to drive to maximize utilization and reduce vehicle 

operating costs as the marginal cost of car usage is comparatively low. 

2. Regulate vehicle usage 

Road pricing schemes and petrol duty fall under this category.  

To restrict traffic flow to the CBD region in the morning and evening peak hours, the country 

implemented, the first of its kind, a comprehensive road pricing system, in terms of ALS. This scheme 

was implemented in 22 entry points to the CBD and with a price of S$3 per day or S$60 per month, 

during the 7:30 am to 9:30 am from Monday to Saturday. Additional to that, parking fees were also 

increased by 100% in the Restricted Zone area. Vehicles with occupancy of four or more were 

exempted from the road pricing charges to encourage car sharing or carpooling. Park and ride 

facilities with 15,000 parking spaces and shuttle services as connection to CBD were provided at the 

fringe areas. (Phang and Toh, 2004). Currently, car pools are no longer exempt, only scheduled 

buses, police vehicles, and emergency vehicles. 

Although reducing car ownership was a transport policy objective for the Island, the following were 

the main goals for the introduction of the road pricing schemes (Provonsha and Sifuentes, 2018): 

1. To reduce congestion in the peak hours 

2. To improve the travel time reliability to the car users 
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Since the implementation of 

the first scheme, the ALS, the 

political support on road 

pricing in Singapore has been 

high. It started with the 

recommendation from the 

State and City Planning (SCP) 

project in 1971 that restraints 

on car ownership and usage in 

the city area were clearly 

necessary. In 1973, a high-

level inter-ministerial 

committee was set up to 

coordinate transport planning 

measures and formulate 

transport policies to improve 

the transport situation (World 

Scientific, 2016). The 

committee comprised 

technical staff from the Public 

Works Department of the 

Ministry of National 

Development and helmed by 

permanent secretaries of 

several ministries (Centre for 

Liveable Cities and Land 

Transport Authority, n.d.). The 

result was the formulation of 

the ALS scheme.  

In 1995, the ALS was extended 

with RPS. The RPS charged 

motorists for passing through 

a certain route, thus 

encouraging those who did not 

want to pay the extra charges 

to look for alternative routes 

or times. This resulted in 

better traffic distribution 

between the expressways that 

lead into the CBD during the 

morning peak hours (Centre 

for Liveable Cities and Land 

Transport Authority, n.d.).  

In 1998, the ALS and RPS schemes were replaced by the Electronic Road Pricing due to the 

limitations of the previous schemes as manual systems. In the new system, charges were determined 

based on a pay-as-you-use principle. The more the use, the greater the payment. The coverage of the 

Figure 3-2: History of road pricing schemes in Singapore  

 

Source: Website of LTA Singapore 
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new ERP was also extended to bottlenecks on other expressways and major roads that suffer severe 

congestion. 

The charges varied according to time, location, and traffic flow. The scheme encouraged motorists to 

consider driving at non-peak hours, taking public transport, or doing away with the trip completely. 

ERP charges were designed to target congestion so drivers faced a higher marginal private cost. The 

ERP also reflected a policy of taxing road usage more than vehicle ownership, to control congestion. 

3.1.2. Institutional and Organizational Factors  

The Land Transport Authority (LTA) of Singapore was established in 1995 to integrate different 

areas of land transportation in Singapore including planning and regulatory functions for both public 

and private transport, policy work and physical infrastructure development. It was formed through 

the merger of the Roads and Transportation Division of Public Works Department, Registry of 

Vehicles, the Mass Rapid Transit Corporation, and the Land Transport Division of the then Ministry 

of Communications.  

The LTA is a statutory board under the Ministry of Transport with the mission statement of 

ȬConnecting People and Places, Enhancing Travel %ØÐÅÒÉÅÎÃÅȭȢ "ÅÓÉÄÅÓ ÅØÅÃÕÔÉÎÇ ÔÈÅ ÍÉÎÉÓÔÒÙȭÓ 

policies and tactical directions, the main functions of LTA are (Kumar and Agarwal, 2013; LTA, 

2019): 

¶ Policy formulation for land use and transport 

¶ Planning, design, implementation and management of road transit and road infrastructure 

systems 

¶ Public transport network planning  

¶ Regulation of private vehicle ownership and usage  

The fact that the management of the whole land transport comes under one organization, i.e. LTA, is 

the major advantage for Singapore for any decision making. 

Figure 3-3: Organizational structure of LTA  

 
Source: Website of LTA. Accessed on 23 December 2019. 
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The implementation of ERP involves the following institutions: 

¶ Financing: Government of Singapore 

¶ Planning and design: Public Works Department, SingTel, and National Computer Board 

¶ Executing Agency: Land Transport Authority 

/ÎÅ ÏÆ ÔÈÅ ,4!ȭÓ ÓÔÁÔÅÄ ÏÂÊÅÃÔÉÖÅÓȟ ÒÅÌÁÔÅÄ ÔÏ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÐÒÉÃÉÎÇȟ ÉÓ Develop and implement policies 

to encourage commuters to choose the most appropriate transportation mode. This objective 

chaÒÁÃÔÅÒÉÚÅÓ ,4!ȭÓ ÍÁÎÁÇÅÍÅÎÔ ÏÆ ÔÈÅ ÒÏÁÄ ÎÅÔ×ÏÒË ÁÓ ÉÔ ÁÉÍÓ ÔÏ ÏÐÔÉÍÉÚÅ ÔÈÅ ÕÓÅ ÏÆ ÉÔÓ ÒÅÌÁÔÉÖÅÌÙ 

finite road capacity while establishing policies that strongly encourage consideration of public 

transportation (Perez et al., 2011). 

3.1.3. Economic and Financial Factors  

As discussed in section 3.1.1, to control traffic volume and manage traffic flow, the government of 

Singapore imposes taxes and levies to discourage vehicle ownership, and adopts road pricing to 

regulate vehicle usage. 

Motor Vehicle Taxes  

- Vehicle Registration Fee (VRF): a registration fee that is collected upon registration of a car. At 

time of writing, this fee is S$220. 

- Additional Registration Fee (ARF): based on percentage of the Open Market Value (OMV) of a 

car. It takes into account purchase price, freight, insurance and other charges incidental to the 

sale and delivery of a car from the manufacturer to Singapore. It is payable upon the 

registration of a vehicle. The ARF for cars continued to be increased since 1970s (Table 3-2), 

reflecting the ineffectiveness of this fiscal tool to curb the car population. Since 1978, this is 

even more than buying a new car. People then started substituting the high-end cars with 

cheaper models to offset the higher taxes. The car population continued to grow faster than 

desirable and traffic condition worsened. 

Table 3-2: ARF rates in 1970s ɀ 1983  
Year Additional Registration Fee of Cars  (as percentage of Open Market Value)  
Before 1972 10% - locally assembled 

15% - imported Commonwealth 
25% - imported non-Commonwealth 

1972 25% 
1974 55% 
1975 100% (Preferential ARF Scheme was also introduced) 
1978 125% 
1980 150% 
1983 175% 

Source: World Scientific (2016) 
 
At the time of writing, the ARF structure is determined as shown in Table 3-3. 
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Table 3-3: ARF rates in 2019 
Vehicle Open Market Value  AFR rate (% of OMV to pay) 
First $20,000 100% 
Next $30,000 (i.e. $20,001 to $50,000) 140% 
Above $50,000 180% 

Source: One Motoring36. Accessed on 23 December 2019 

 
Figure 3-4: ARF revenue 2015-2018  

 
Source: Singapore Budget 201837 

- Road tax on vehicles 

Road tax is part of the vehicle ownership tax. Every registered vehicle in Singapore must have 

valid road tax. The road tax structure is outlined in Table 3-4. 

Table 3-4: Road tax structure  
1. Road Tax 
2. (for Petrol, Petrol -

Compressed Natural 
Gas (CNG), CNG or 
Diesel Cars) 

3. Engine Capacity (EC) in cc 4. 6-Monthly Road Tax  
5. %# Ѕ φππ 6. $200 x 0.782 
7. φππ Ѓ %# Ѕ ρȟπππ 8. [$200 + $0.125(EC-600)] x 0.782 
9. ρȟπππ Ѓ %# Ѕ ρȟφππ 10. [$250 + $0.375(EC-1,000)] x 0.782 
11. ρȟφππ Ѓ %# Ѕ σȟπππ 12. [$475 + $0.75(EC-1,600)] x 0.782 
13. EC > 3,000 14. [$1,525 + $1(EC-3,000)] x 0.782 

Road Tax 
15. (for Petrol -Electric 

or Electric Cars)  

Power Rating (PR) in kW  16. 6-Monthly Road Tax  
17. 02 Ѕ χȢυ 18. $200 x 0.782 
19. χȢυ Ѓ 02 Ѕ σςȢυ 20. [$200 + $2(PR-7.5)] x 0.782 
21. σςȢυ Ѓ 02 Ѕ χπ 22. [$250 + $6(PR-32.5)] x 0.782 
23. χπ Ѓ 02 Ѕ ρυχȢυ 24. [$475 + $12(PR-70)] x 0.782 
25. PR > 157.5 26. [$1,525 + $16(PR-157.5)] x 0.782 

Special Tax 
(for Diesel or 
Diesel-CNG Cars) 

Emission Standard  27. 6-Monthly Special Tax Rate  
28. Pre-Euro IV compliant 29. 6 times the Road Tax of an equivalent 

petrol-driven car less $50 
30. Euro IV compliant 31. $0.625 per cc for 6 months less $50 

32. Subject to a minimum payment of $575 per 
6 months 

33. Euro V or JPN2009 compliant 34. $0.20 per cc for 6 months less $50 
35. Subject to a minimum payment of $150 per 

6 months 

Source: One Motoring38. Accessed on 23 December 2019. 

 

                                                               
 

 

36 https://www.onemotoring.com.sg/content/onemotoring/home/buying/upfront -vehicle-costs/tax -structure.html   
37 https://www.singaporebudget.gov.sg/budget_2018/BudgetSpeech/RevenueExpenditure  
38 https://www.onemotoring.com.sg/content/onemotoring/hom e/buying/upfront -vehicle-costs/tax -structure.html   

https://www.onemotoring.com.sg/content/onemotoring/home/buying/upfront-vehicle-costs/tax-structure.html
https://www.singaporebudget.gov.sg/budget_2018/BudgetSpeech/RevenueExpenditure
https://www.onemotoring.com.sg/content/onemotoring/home/buying/upfront-vehicle-costs/tax-structure.html


 
 

Pricing of Transport Infrastructure  
In the OIC Member States 

 

 

77 
  

- Road tax surcharge 

The disadvantage of VRF and ARF is that people may respond by buying older, less fuel-

efficient vehicle models that tend to break down more often and cause traffic congestion. 

Therefore, the government imposes road tax surcharge on vehicles that are more than 10 

years old to keep the vehicle population young. 

Table 3-5: Annual road tax surcharge  

Age of vehicle Annual road tax surcharge  
More than 10 years old 10% of road tax 
More than 11 years old 20% of road tax 
More than 12 years old 30% of road tax 
More than 13 years old 40% of road tax 
More than 14 years old 50% of road tax 

Source: One Motoring39. Accessed on 7 January 2020. 
 

Figure 3-5: Road taxes revenue 2015-2018  

 
Source: Singapore Budget 201840 

Petrol Duty  

Petrol duty is aimed at discouraging excessive use of private vehicles and encouraging fuel 

conservation and energy efficiency. In Singapore, petrol duty is a fixed amount per litre. It does not 

increase with the price of petrol. Petrol duty varies as per the fuel type. At the time of writing, based 

on various sources, petrol duty in Singapore is as follows: 

- Unleaded petrol tax: 56 cents per liter; while leaded petrol is 64 cents  

- Diesel tax: 20 cents per liter  

 

 

                                                               
 

 

39 https://www.onemotoring.com.sg/content/onemotoring/home/owning/ongoing -car-costs/road -
tax.html#How_to_renew  
40 https://www.singaporebudget.gov.sg/b udget_2018/BudgetSpeech/RevenueExpenditure  

https://www.onemotoring.com.sg/content/onemotoring/home/owning/ongoing-car-costs/road-tax.html#How_to_renew
https://www.onemotoring.com.sg/content/onemotoring/home/owning/ongoing-car-costs/road-tax.html#How_to_renew
https://www.singaporebudget.gov.sg/budget_2018/BudgetSpeech/RevenueExpenditure
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Road Pricing  

When ALS was started in 1975, it charged a flat fee for unlimited entries. A car that entered the 

restricted zone only once paid the same amount as a vehicle that made multiple entries in a day and 

contributed more to traffic congestion. As shown in Figure 3-6, the ALS charge was started at S$3 in 

1975 and increased to S$5 in 1980. In 1989 until the system is replaced by ERP, the charge was 

decreased back to S$3. 

Figure 3-6: ALS price through the years  

 
Source: Author, adopted from Goh (2014). 

Table 3-6: ALS scheme charges ɀ Singapore 

Implementation 
Date 

Weekday hours of 
operation  

Daily license fee in Singapore Dollars  
Private 
Car 

Company 
Car 

Taxi  
Commercial 
Vehicle 

Motor - 
cycle 

Initial Scheme       
2 June 1975 7:30 am ɀ 9:30 am 3 3 0 0 0 
23 June 1975 7:30 am ɀ 10:15 am      
1 August 1975    3   
       
Subsequent Changes       
1 January 1976  4 8 4   
1 April 1977    2   
1 March 1980  5 10    
13 February 1984       
19 November 1986       
1 June 1989 7:30 am ɀ 10:15 am 

4:30 pm ɀ 7:00 pm 
3 6 3 3  

1 July 1989      1 
1 December 1989       
31 January 1990 7:30 am ɀ 10:15 am 

4:30 pm ɀ 6:30 pm 
     

3 January 1994 Whole Day License 
M-F: 7:30 am ɀ 6:30 pm 
Sat: 7:30 am ɀ 3:00 pm 

3 6 3 3 1 

 Part Day License 
M-F: 10:15 am ɀ 4:30 
pm 
Sat: 10:15 am ɀ 3:00 
pm 

2 4 2 2 0.70 

2 May 1995 Restricted hours end at 
2:00 pm instead of 3:00 
pm on Sat 

     

Source: Phang and Toh (1997) 
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ERP charges were determined based on the Passenger Car Unit (PCU) equivalent, location of the 

gantry, and time of entry into a restricted zone. Currently, during peak hours, charges change every 

half hour to control traffic volumes. The operating hours of cordon ERP are generally from 8 AM to 8 

PM on weekedays, and from 12:30 PM to 8 PM on Saturdays for two cordons. While for expressways 

and arterial roads, they are from 7AM to 9:30 AM and from 5:30 PM to 8 PM for two expressways. 

There are no ERP charges on Sundays and public holidays. The current lowest rate charged for 1 PCU 

vehicle for a half-hour is 50 cents and the highest is S$641. 

Table 3-7: Vehicles categorization for ERP  
Vehicle Type Passenger Car Unit (PCU) 

Cars, taxis, and light goods vehicles  1.0 PCU 
Motorcycles 0.5 PCU 
Heavy goods vehicles and small buses 1.5 PCU 
Very heavy goods vehicles and big buses 2.0 PCU 

Source: https://development.asia/case-study/case-electronic-road-pricing 

ERP rates are reviewed every quarter and in June and December 

for the major school holidays. Rates are adjusted to ensure that 

traffic speeds are within the optimal speed range of between 45 

and 65 kilometers per hour (km/h) for expressways and 

between 20 km/h and 30 km/h for arterial roads. If the average 

speed in an ERP area exceeds the upper limit, the rate for that 

area for that half-hour will  be reduced by 50 cents for 1 PCU. If 

the average speed is lower than the lower limit, the rate will be increased by 50 cents. 

Singapore focused on transport equity by diverting the majority of toll revenue to the improvements 

in public transport systems (King, Manville, and Shoup, 2007). With the revenue it generated from 

the ALS system, the Government developed the Mass Rapid Transit System (MRTS) in 1988 and 

Light rail  network in 1999 (TRB, 2003). With factor like increase in public transport ridership, 

improvements in public transport systems, reduced congestion, and improvements travel time 

reliability, contributing to the improved travel experience, the public acceptance increased for the 

congestion charging system.  

When the ERP was put into operation, the government reduced the vehicle registration fee, ARF, and 

the road taxes on vehicles. It also provided the in-vehicle unit free of charge. These measures were 

carried out to lessen the cost burden on motorists as well as to gain public acceptance of ERP. The 

ERP system, inclusive of the IUs installed, costs about S$200 million in 1998. The revenue from the 

ERP charges goes to the Government Consolidated Fund, and is not hypothecated for transport- 

related expenditure. As shown by Figure 3-7, the revenue of ERP is far above the operational and 

maintenance costs. 

  

                                                               
 

 

41 1 US$ = 1.355 S$ as of 19 December 2019 

When the ERP was put into 

operation, the government 

reduced the vehicle 

registration fee, ARF, and 

the road taxes on vehicles.  

https://development.asia/case-study/case-electronic-road-pricing
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Figure 3-7: Revenue vs operational costs  of ERP 

 
Source: Various. 

3.1.4. Technical and Technological Factors  

The ERP system is using a DSRC technology of 2.54 GHz band. It charges motorists every time the 

vehicle passes under an ERP gantry. All Singapore-registered vehicles must install an in-vehicle unit 

(IU). There are different IUs for different classes of vehicles, i.e. for cars, taxis, light goods vehicles, 

heavy goods vehicles, buses, motorcycles and emergency vehicles (fire engines, police cars and 

ambulances). This is necessary because the ERP charges are different for different classes of vehicles 

(Table 3-7). The IUs are color coded so that illegal switching of IUs between classes of vehicles can 

be discouraged. (Goh, 2014) 

The IU communicates with the ERP gantry to deduct the ERP charge. There are two ways of 

payment: 

1. A stored value contact smart card, called CashCard, inserted into IU: motorists need to ensure 

that the card has sufficient value. There are several providers of CashCard. It can be purchased 

ÆÏÒ ÉÎÓÔÁÎÃÅ ÉÎ ÓÕÐÅÒÍÁÒËÅÔÓȟ ÁÔ ÐÅÔÒÏÌ ÓÔÁÔÉÏÎÓ ÁÎÄ ÁÔ ÐÒÏÖÉÄÅÒÓȭ ÐÁÙÍÅÎÔ ÐÏÉÎÔÓȢ 7ÈÉÌe topping 

up the balance in the card can also be done through ATMs. 

2. Backend payment services: the payment is made via credit/debit card, as such no smart card is 

needed. Motorists only need to register their credit/debit card in advance. 

Figure 3-8: In-vehicle Unit  

 
Source: The Straits Times42 

                                                               
 

 

42 https://www.straitstimes.com/multimedia/photos/in -pictures-electronic-road-pricing-through-the-years  

https://www.straitstimes.com/multimedia/photos/in-pictures-electronic-road-pricing-through-the-years
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ERP gantries were placed at all roads linking into the central business district and along 

expressways and arterial roads with heavy traffic to discourage usage during peak hours. As of 2014, 

there were 77 ERP gantries in Singapore. 

Figure 3-9: ERP cordons and gantries  

 
Source:  Goh (2014) 

 
Figure 3-10: ERP gantry  

 
Source: The Straits Times43 

 

The new system is more effective as it gives Land Transport Authority (LTA) the flexibility to target 

specific roads, areas, or specific time periods. As such, it redistributes traffic away from congested 

areas and times. 

Singapore has planned to upgrade the ERP into a GNSS-based system by 2020, which will allow 

distance-based road pricing. The government argued that the current gantry system will no longer 

be financially prudent because of the increasing maintenance cost, and most of them are coming to 

the end of its cycle and will have to be replaced, even if the new system would not have beeen 

implemented. A S$556 Million contract for the new ERP has been awarded. 

All ERP gantries will be dismantled. Existing IUs will be replaced with new on-board units (OBUs). 

The unit will be able to send notifications to drivers about priced roads and charges, and to provide 

real-time traffic information, such as drivers can take informed decisions on when to drive, which 

                                                               
 

 

43 https://www.straitstimes.com/multimedia/photos/in -pictures-electronic-road-pricing-through-the-years  

https://www.straitstimes.com/multimedia/photos/in-pictures-electronic-road-pricing-through-the-years
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route to take, or leave the car at home and take public transport instead. However, concerns about 

the data collected by the government were raised, as the new system will track every movement of 

the motorists. Proponents of the new system argued that data tracking could also be done through 

the use of smartphones44. 

Figure 3-11: New satellite -based ERP system 

 
Source: The Straits Times45 

3.1.5. Legislative Factors  

Road pricing in Singapore is regulated through the Road Traffic Act for the regulation of road traffic 

and the use of vehicles and the user of roads and for other purposes connected therewith. At the 

time of writing, the most recent version that regulates ERP is Road Traffic (Electronic Road 

Pricing System) Rules 2015 , regulates road traffic that includes in-vehicle units, levying of road-

user charge, and offences and other provisions such as ERP signage. The rules specify 7 types of 

unlawful entry that are liable on conviction to a fine or imprisonment or both, such as no IU installed 

in the vehicle, the IU is not properly installed or defective, and no ERP card with sufficient stored 

value has been properly inserted in the IU of the vehicle. 

The ERP system requires vehicles to have an In-vehicle Unit and smart card. The smart card is 

inserted to the IU and then functional when entering into the control points. For the cases of low 

balance in the smart card, a fine of S$10 were levied and further S$70 were levied when this fine is 

not paid within 28 days. Vehicles entering the control points without the smart card were levied 

S$70. 

Prior to the implementation of ERP in 1998, a Driving-Offence Points System was introduced in 

1983, whereby offenders of certain congestion-related offences were imposed with fines and 

demerit points. Those who received demerit points repeatedly would be disqualified from driving 

for at least one year. This shows that for the effective implementation of ERP, stringent enforcement 

is one of the prerequisites. Enforcement actions against traffic offences and implementing ERP are 

complementary to each other and synergetic. 

                                                               
 

 

44 https://vulcanpost.com/539781/singapore -satellite-based-erp-data-tracking-concerns-are-overrated/   
45 https://www.straitstimes.com/singapore/transport/ncs -mhi-to-build-islandwide-satellite-based-erp-for-556m  

https://vulcanpost.com/539781/singapore-satellite-based-erp-data-tracking-concerns-are-overrated/
https://www.straitstimes.com/singapore/transport/ncs-mhi-to-build-islandwide-satellite-based-erp-for-556m
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3.1.6. Procedural Factors  

Before ALS was implemented, the government undertook outreach activities, a one-year dialogue on 

the details and some subsequent modifications (World Scientific, 2016). The government also 

conducted yearlong studies, assessments and educational programs, before implementing the 

system. (Provonsha and Sifuentes, 2018). The system was also continuously improved based on 

public feedback, which further enhanced public acceptance. 

¶ Studies 

Before ERP was implemented to replace the manual systems in 1985, the government studied 

electronic road pricing trial in Hong Kong. Unlike Hong Kong, the Singapore government did not 

conduct cost benefit studies, most probably because in fiscal year 1993, it collected S$4.7 billion 

from taxes and levies on motor vehicles, with S$1.6 billion coming from the monthly auctions of 

COEs. Given the substantial contribution of motor vehicle taxes and auction incomes. ERP could be 

implemented by using funds from user charges (the benefit principle). The five-year S$39 million 

operating cost of the ERP works out to S$39 million/ 5 years/ 642,000 vehicles = S$12 per vehicle 

per year, insignificant considering the fact that the road tax on a subcompact Mazda 323 is S$1440 a 

year. (Phang and Toh, 1997). 

¶ Outreach activities  

After the government passed the legislation to introduce ERP, pamphlets were sent to all motorists 

explaining how the ERP system works and whereabouts of IU installation centers, along with a 

notice for a free IU unit and installation (Menon and Guttikunda, 2010). There were frequent articles 

in the newspapers, on television and radio on ERP. Public forums were held to explain the ERP 

scheme and to highlight the benefits of the scheme, which include faster travel times, increased 

economic opportunities, and improved quality of life. It also promoted the impact of complimentary 

measures, such as improving public transport systems. Feedback from the public on the system and 

the pricing structure was also gathered. 

¶ IU collection and installation  

At the IU installation center, motorists received a free IU unit and had it installed. They also received 

a booklet on how the unit worked and on simple trouble-shooting tips. The IU fitting program to the 

vehicles were carried out for 10 months from September 1997. Vehicles were divided into batches 

and are invited to have the IU fitted to them batchwise, to avoid last minute rush. Within the 10-

month period, the fitting of the IU was free of cost, but after this period, it was charged of S$150. The 

scheme saw a huge success with 98% of the vehicles fitted with IUs.  For foreign vehicles, temporary 

battery powered IU were made available (Keong, 2002).   
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Figure 3-12: Public awareness campaigns in the newspapers  

 
Source: Menon and Guttikunda (2010) 
 

¶ Test drive  

A test drive was initiated three months prior to ERP start of operation. By this time, most of the 

vehicles had their IUs fitted and Cashcards were readily available. During the trial period, the 

motorists were not charged, but advised to check their IUs and CashCards by driving under any 

operational ERP gantry and report errors, if any. Motorists experiencing problems with their IUs or 

CashCards were advised to return to the workshops to have their IUs checked or to exchange their 

faulty CashCards with new ones. (Menon and Guttikunda, 2010) 

3.1.7. Data Collection Method  

By implementing road pricing, Singapore has been able to ease traffic congestion in the city center 

despite the continued growth in car population. As shown by Figure 3-13, the implementation of ALS 

in 1975 and then ERP in 1998 resulted in immediate decrease of the traffic volume to the CBD. 

Traffic volume has been staying below 1975 levels. Over the 14-year period from 1998 to 2012, the 

vehicle population in Singapore has increased by 3% per year, but the traffic volume to the CBD has 

only increased marginally by 0.8% per year (Goh, 2014).  

Figure 3-13: Impact of congestion charging  on traffic  

 
Source: Goh (2014) 
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The effectiveness of the ERP system to promote modal shift to public transport is measured through 

household surveys.  According to the ÌÁÔÅÓÔ ÈÏÕÓÅÈÏÌÄ ÓÕÒÖÅÙ ÉÎ ςπρυȟ ÍÏÒÅ ÔÈÁÎ ÈÁÌÆ ÏÆ 3ÉÎÇÁÐÏÒÅȭÓ 

resident working persons commuted to work by public bus or the MRT, which is higher than the 

numbers in 2010. In particular, the proportion commuting to work by MRT with a transfer to/from 

public bus increased from 17.6 per cent in 2010 to 24.8 per cent in 2015. Conversely, those who 

used cars as the only mode of transport to work decreased from 24.8 per cent to 21.9 per cent over 

the same 5-year period (Department of Statistics Singapore, 2015).  

Traffic data is collected by the LTA through advanced Intelligent Transport Systems (ITS) such as 

Expressway Monitoring Advisory System (EMAS) and Traffic Scan. Data is aggregated, integrated 

and disseminated at the ITS Centre for the purpose of traffic monitoring, incident management, and 

traffic analysis and planning. 

Figure 3-14: Traffic data flow  

 
Source: LTA Singapore 

 

Although outreach activities were elaborately done before the implementation of ERP started, there 

is no information as to whether WTP ÁÎÄ 74! ÓÕÒÖÅÙÓ ×ÅÒÅ ÃÏÎÄÕÃÔÅÄ ÔÏ ÅØÁÍÉÎÅ ÔÈÅ ÍÏÔÏÒÉÓÔÓȭ 

response to the ERP rates. There are two most probable reasons for this. First, the ERP rates are 

flexible and determined based on real-time traffic volumes, instead of flat rates, as such motorists 

ÄÉÄ ÎÏÔ ÄÉÒÅÃÔÌÙ ÓÅÅ Á ȰÎÕÍÂÅÒȱ ÁÓ ÔÏ ÈÏ× ÉÔ ×ÏÕÌÄ ÉÍÐÁÃÔ ÔÈÅÉÒ ÅØÐÅÎÓÅÓȢ 3ÅÃÏÎÄÌÙȟ ÔÈÅ ÁÂÓÅÎÃÅ ÏÆ 

the surveys might come from the fact that Singapore is a centrally controlled country with a heavy 

dose of state intervention in the economy. 

3.1.8. Capacity Build ing 

In 2006, LTA Academy is established as the capability building arm of the LTA with the following 

vision and mission: 

¶ Vision: to be a leading global institution on land transport 

¶ Mission: to share Singapore's experience and expertise on land transport, and promote research 

and the exchange of best practices within the global land transport community. 
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LTA Academy serves as a one-stop focal point for governments, organizations and professionals 

ÁÒÏÕÎÄ ÔÈÅ ×ÏÒÌÄ ÔÏ ÔÁÐ 3ÉÎÇÁÐÏÒÅȭÓ ËÎÏ×-how and exchange best practices in land transport 

management and development. It leverages 

in-house expertise and strong 

collaborations with strategic partners to46:  

¶ Deliver practical knowledge and 

holistic learning through professional 

programs, seminars, international 

conferences, study visits and advisory 

services. 

¶ Support long-term manpower needs of 

the public transport industry, and 

develop strategies and programs. 

Drive knowledge management by 

capturing and sharing institutional 

knowledge for the development of 

human capital. 

¶ Develop thought-leadership in urban transport policy and planning through active engagement 

with the sector and facilitate strategic alliances for collaborative research. 

There are three key programs delivered by LTA Academy: 1) Policy and Planning; 2) Transport 

Infrastructure; and 3) Transport and Innovation Systems. ERP system falls under the last category, 

together with other innovation systems such as ITS, public transport telematics, and driverless 

automated train systems. 

3.1.9. Lessons Learned 

Since its inception in 1975, road pricing in Singapore has been effective in controlling traffic volume 

even though vehicle population keeps growing. The scheme has also been very successful in 

managing congestion in restricted zones in the CBD, on arterial roads and expressways. It not only 

controls the number of cars registered but also imposes a very restrictive car usage system. The ERP 

system has been so successful in controlling car usage that many other cities in the world, including 

London, have emulated the concept. The scheme sees hefty entry charges for private cars on all 

major and minor roads leading into the central business district. 

The success factors are, among others: 

¶ The availability of viable alternatives for motorists who do not want to pay the congestion 

charges, i.e. an alternative route or time of travel, and a good quality, attractive and affordable 

public transport system. 

¶ Intense publicity and communications are of utmost importance, especially to communicating 

the rationale of the scheme to road users and communities. Singaporeans were generally well 

informed and support the policies of the government. 

                                                               
 

 

46 
www.lta.gov.sg/content/ltagov/en/industry_innovations/industry_transformation_map/academies/lta_academy.ht
ml  

Figure 3-15: LTA Academy 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Website of LTA 

 

 

https://www.lta.gov.sg/content/ltagov/en/industry_innovations/industry_transformation_map/academies/lta_academy.html
https://www.lta.gov.sg/content/ltagov/en/industry_innovations/industry_transformation_map/academies/lta_academy.html
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¶ Testing of the devices and the system reliability have to be planned carefully and executed 

without causing unnecessary hassle to the motorist. 

¶ 4ÈÅ ȰÐÁÙ ÐÅÒ ÕÓÅȱ ÃÏÎÃÅÐÔ ÁÎÄ ÔÈÅ ÒÁÔÅÓ ÁÄÊÕÓÔÍÅÎÔÓ ÏÆ ÓÉØ ÔÉÍÅÓ Á ÙÅÁÒ ɉÔÏ ÁÄÁÐÔ ÔÏ ÃÈanging 

and seasonal traffic patterns), are perceived fairer by motorists and non-motorists and create 

awareness that the pricing scheme is a traffic management tool and not a revenue-generating 

one. 

¶ The flexibility and adaptability of the ERP charging strategy, as such those who pay are those 

who contribute to traffic congestion. 

¶ Regular traffic monitoring and traffic data collection are necessary to understand exactly how 

the implemented road pricing scheme is affecting the traffic conditions and what remedial 

measures can be introduced. 

3.2.  United Kingdom  

3.2.1. Introduction  

This is a case study of road pricing in a non-OIC member state ɀ United Kingdom. It was selected 

because of its long experience in congestion charging in its capital city London. The UK also 

attempted by failed to introduce it in other cities. The UK has limited tolling in bridges but no direct 

road pricing on its roads, so it is informative to understand this. National roads have been 

autonomously managed for many years but there is no hypothecation of funding for roads, which is 

almost entirely paid for from UK Government revenues.  

Road Network 

The UK road network is a radial system centring on London comprising 3,497 km of motorways, 

46,904 km of main roads and 344,000 km of paved roads. The full network is shown in Figure 3-16.  

Management and Administration of National Roads 

Road provision maintenance and operation is fully devolved to each of the national domains of 

England, Scotland, Wales and Northern Ireland, each of which has been commercialised as this case 

study will show. This case study will focus mostly on England, while referring to the national policy 

and legal context as necessary. Highways England Company Limited is the 100% government-owned 

company charged with operating, maintaining and improving England's motorways and primary 

roads. 

London Congestion Charge 

The London Congestion Charge was one of the first to be introduced in the world in 2003 to cut 

traffic levels and help ease severely clogged roads. The scheme was intended to raise money to re-

invest in the capital's transport system including metro and busses. The area in which charges apply 

is a zone measures 21 square kilometres, within the Inner Ring Road - the most central and heavily 

congested part of London (refer to Figure 3-17). Charges apply between 7am and 6.30pm from 

-ÏÎÄÁÙ ÔÏ &ÒÉÄÁÙȟ ÅØÃÌÕÄÉÎÇ ÐÕÂÌÉÃ ÈÏÌÉÄÁÙÓȢ #ÁÒÓ ×ÅÒÅ ΖυȢππ ÉÎ ςππσ, ×ÈÉÃÈ ÉÎÃÒÅÁÓÅÄ ÔÏ ΖρπȢππ 

currently . It is run by local government, i.e. TfL. 
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Figure 3-16: Roads of the United Kingdom  

 
Source: http://www.maps -of-britain.co.uk/large-road-map-britain.html  

  

http://www.maps-of-britain.co.uk/large-road-map-britain.html
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Figure 3-17: The London Congestion Charge Cordon 

 
Source: BBC News47 

The London Congestion Charge zone was rebranded to be the Ultra Low Emission Zone (ULEZ) from 

April 2019. The area covered remains the same as the congestion charge until 2021 when it is 

expanded up to the London Outer Orbital (M25) as shown in Figure 3-18. The objectives have 

changed since 2003 from reducing traffic congestion to reducing pollution. 

Figure 3-18: Limits of the ULEZ 

 
Source: https://www.bbc.com/news/uk-england-london-47815117 and the TfL 

                                                               
 

 

47 http://news.bbc.co.uk/1/shared/spl/hi/uk/03/congestion_charge/exemptions_guide/html/what.stm  

https://www.bbc.com/news/uk-england-london-47815117
http://news.bbc.co.uk/1/shared/spl/hi/uk/03/congestion_charge/exemptions_guide/html/what.stm
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Figure 3-19: The London Ultra Low Emission Zone  

 
Source: BBC News48 

The case study will consider both national road pricing and the congestion charging using the 

systematic approach that is set out earlier.   

3.2.2. Political Factors  

Establishment of Autonomous Highway Agencies 

The need to have separate agencies for the provision of roads was recognised long ago in the 1968 

Transport Act that initiated many new transport sector management concepts. This included setting 

up semi-autonomous highways Agencies and also integrated land use and transport planning and 

metropolitan transport authorities. There is political acceptance that roads should be managed as an 

entity like rail and air and have similar disciplines to those of the private sector. Many have called 

the process, commercialisation because it requires a very business-like approach, especially to the 

procurement of works through contracting. More recent changes have seen political support for 

outsourcing road maintenance on routes and areas. However, despite becoming more business-like, 

road users are not directly paying a price for road usage and only a very small section of road and a 

few major estuarine and river bridges and tunnels are tolled as shown in Figure 3-20. 

The Common Good 

The conventional wisdom in the UK and elsewhere is that roads are public services that should be 

funded directly through taxation as they are considered to be common good (Benson, 2003). The 

common good is also seen as providing benefits that are beyond the intrinsic value of those goods 

and services such as better living conditions, education and employment opportunities. The 

existence of external benefits has often provided the rationale of state support. However, the counter 

argument is that this should not be the basis for state intervention because almost all goods and 

services have both direct benefits to the consumer and indirect benefits to the rest of society so by 

extension, the state should be prepared to fund almost everything (Roth, 1996). There is no reason 

                                                               
 

 

48 https://www.bbc.com/ne ws/uk -england-london-47815117 
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to suppose that the benefit to the community from a new or improved road is any greater than the 

benefit from an improved supply of electricity, water supply or other utility for which payment is 

made (Block, 1983). 

Figure 3-20: UK Map of tolled sections of roadway  

 
Source: RAC49 

Supporting the London Congestion Charge 

7ÈÅÎ ÉÎÔÒÏÄÕÃÅÄ ÔÈÅ ÃÏÎÇÅÓÔÉÏÎ ÃÈÁÒÇÅ ÁÔ Ζυ Á ÄÁÙ ÉÎ &ÅÂÒÕÁÒÙ ςππσ ×ÉÔÈ ÔÈÅ ÁÉÍ ÏÆ ÒÅÄÕcing traffic 

congestion in and around the charging zone. The political force driving the LCC was that it would 

generate much needed funding for public transport and it wold reduce the congestion in Central 

London. Politicians quickly saw that it was a good source of funding increased the basic charge to  . 

Among other aims, the congestion charge was to reduce the length of journeys and travel time 

within the congestion zone, improve bus services and encourage motorists to use public transport 

instead of their cars. The charge also attempts to collect net revenues to improve public transport 

facilities in London, as, by law, the proceeds raised by the congestion charge must be added to 

expenditure on public transport in London. The LCC faced criticism since its inception that needed 

addressing. Opponents challenged its regressive nature, and lack of equity some have described the 

congestion charge as a 'tax on the poor'.  The impact of the congestion charge on businesses within 

central London was a source of contention due the increase in costs that charging would create.  

The congestion charge was welcomed by environmentalists as a way of reducing carbon emissions 

and encouraging people to use public transport, and town planners across the UK have begun 

looking into the scheme as a way of cutting congestion. However, the decision to extend the 

                                                               
 

 

49 https://www.rac.co.uk/drive/advice/legal/a -guide-to-uk-toll -roads-bridges/  

https://www.rac.co.uk/drive/advice/legal/a-guide-to-uk-toll-roads-bridges/
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congestion charge zone to the west from February 19th 2007, reignited the debate in London. A 

Transport for London consultation found 70 per cent of the public and 80 per cent of businesses in 

the capital were against further extension. To appease its critics, the timing of congestion charge 

across was reduced by 30 minutes from 18:00, rather than 18:30. 

An expensive anomaly was that a number of embassies in London refused to pay the congestion 

charge as they believed they are exempt under the Vienna Convention, which grants ambassadorial 

staff immunity from local taxes and so it is that diplomats owe $150 Million50.  

A very useful political advance was attempted to charge for the most polluting vehicles to in 2008 

but it faced much opposition was dropped.  LCC received a political boost when research suggested 

there could be unexpected health benefits from the reduction of exposure to nitrogen dioxide. (NO2 

levels increase when combustion efficiency reduces in slow moving traffic).  The negative impact on 

health was ceased upon to restart the process to expanding the LCC. As a result the Ultra Low 

Emissions Zone was established. The lesson learned here is that health is a very good political driver 

to introducing congestion charging. 

3.2.3. Institutional and Organizational Factors  

Department of Transport 

The main government body responsible for transport in the United Kingdom is the Department for 

Transport or DfT. It provides a fully integrated service covering all the transport subsectors51. Its 

mandate is listed as follows:  

¶ providing policy, guidance, and funding to English local authorities to help them run and maintain 

their road networks, improve passenger and freight travel, and develop new major transport 

schemes 

¶ investing in, maintaining and operating around 4,300 miles of the motorway and trunk road 

network in England through Highways England 

¶ setting the strategic direction for the rail industry in England and Wales ɀ funding investment in 

infrastructure through Network Rail, awarding and managing rail franchises, and regulating rail 

fares 

¶ improving English bus services through funding and regulation 

¶ working to make our roads less congested and polluted by promoting lower carbon transport, 

including cycling and walking 

¶ encouraging the use of new technology such as smart ticketing and low carbon vehicles 

¶ maintaining high standards of safety and security in transport 

¶ supporting the maritime sector by producing the overall strategy and planning policy for ports in 

England and Wales 

¶ setting national aviation policy, working with airlines, airports, the Civil Aviation Authority and 

National Air Traffic Control. 

                                                               
 

 

50 https://metro.co.uk/2019/05/09/foreign -diplomats-owe-uk-116000000-unpaid-congestion-charge-fees-
9474172/  
51 https://www.gov.uk/government/organisations/department -for-transport/about  

https://metro.co.uk/2019/05/09/foreign-diplomats-owe-uk-116000000-unpaid-congestion-charge-fees-9474172/
https://metro.co.uk/2019/05/09/foreign-diplomats-owe-uk-116000000-unpaid-congestion-charge-fees-9474172/
https://www.gov.uk/government/organisations/department-for-transport/about
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Roads Organizations 

The DfT roads sections are listed in Table 3-8 under its three main responsibilities, which are 

regulatory, operational, and development. The title Roads Places and Environment Group (RPEG) 

suggests a contemporary approach to subsector management. This is shown in the various roles of 

units with the RPEG where roles for environmental protection, pollution, land use and economics are 

evident. 

Table 3-8: Department for Transport ɀ Roads  Organisation Functional Analysis  
UK Department for Transport  
Roads Places and Environment Group  
Regulations  Operations and Technology  Infrastru cture and Investment  
Driver and vehicle standards 
agency 

Dangerous goods/transport 
infrastructure planning 

Local infrastructure 

People, communications and 
engagement 

Traffic and technology Local and regional transport 
analysis 

Finance and corporate services 
operations 

Government car service Active and accessible travel 

Operations (South) Energy, Technology and 
innovation 

Regions, cities and devolution 

Enforcement Low environmental strategy North and devolution 
Strategy, policy, digital and 
technology  

Low carbon fuels London, south, east and housing 

Driver and vehicle licensing Office of low emission vehicles  South west and regional 
programmes 

Human resource and estates International vehicle 
standards 

Strategic roads, economics and 
statistics 

Customer services Centre for connected and 
automated vehicles 

Roads invesment strategy futures 

Strategy, policy and 
communications 

Joint air quality unit Roads investment strategy client 

Vehicle certification Environmental analysis Roads economics 
Technical and statutory 
operations 

Local transport Statistics, road and freight 

Corporate affairs Buses and taxis  
Road safety, standards and 
services 

Statistics travel and safety  

Operator licensing and 
roadworthiness 

  

Road user licensing, insurance 
and safety 

  

EU exit domestic   
EU exit international   
EU exit borders and motoring 
services 

  

Freight   
Source: UK Department for Transport52. Fimotions for analysis and design of table 

                                                               
 

 

52 https://www.gov.uk/governme nt/organisations/department -for-transport/about   
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Highways England 

Highways England Ltd. is the wholly government company charged with operating, maintaining and 

improving England's motorways and major A roads. The history of road subsector management 

commenced with selling off regional road construction units (RRCUs) in 1979 to consulting 

companies. The job of RRCUs was to design and construct primary roads according to the national 

road development programme. Road maintenance remained separated private companies until it 

was renationalized in 2015.  As part of this transition, government set out its vision for the future of 

the strategic road network in its Road Investment Strategy. Highways England is now undertaking 

Ζρυ ÂÉÌÌÉÏÎ ÏÆ ÉÎÖÅÓÔÍÅÎÔ ÂÅÔ×ÅÅÎ ςπρυ ÁÎÄ ςπςπ ÔÏ ÉÍÐÒÏÖÅ ÔÈÅ ÎÅÔ×ÏÒË ÉÎ ÒÅÓÐÏÎÓÅ ÔÏ ÔÈÉÓȢ 

Almost all of the investment is public sector, tolled roads in the UK being limited to one short section 

in the Midlands and some important bridges and tunnels. Note that there are separate roads 

agencies for Scotland and Northern Ireland. Highways England is a private company limited by 

shares, wholly owned by the Government.  The Highways England Board is accountable to the 

Secretary of State for Transport; responsibility for operations is that of the Chief Executive Officer 

(CEO) who is accountable to the Permanent Secretary of the DfT for the application of public funds; 

both the CEO and PS are ultimately accountable to Parliament for the activities and performance of 

Highways England. 

Highways England is responsible for:  

¶ Implementing the roads development strategy and maintenance for England through area teams. 

¶ Performance Monitoring and customer satisfaction 

¶ Traffic conditions and information 

¶ Health and safety of road users.  

Area teams are responsible for the development, maintenance, management and operation of the 

national motorway network. The areas being awarded contracts to implement business plans which 

are entirely funded by the state. The areas manage traffic flow, including responding to accidents 

and incidents. Emergency services are provided by another group that are responsible for road 

safety ɀ this group is linked to the police and ambulance services, so there are very specific services 

equipped for first responses to road accidents and break downs.  Traffic information is provided by 

another unit that provides information for variable message signing the media ɀ including route and 

timing notifications and information about accidents and traffic congestion.  An interesting and 

noteworthy aspect of road subsector management is that performance of areas teams is 

independently monitored by the Office of Rail and Road (ORR) that purports to represent the 

interests of transport users.  

In this way roads are said to be commercially managed. However, such commercialisation applies to 

the supply side and not the demand side and in that way commercialisation is incomplete. It is 

noteworthy that there is no direct income from road users nor any transaction contract or 

commitment between road providers and users that is legally binding on the road authority ɀ 

Highways England. Nor is there any hypothecation of government revenues that must be allocated to 

roads. While there are many sources of revenue generated by road users, there is no specific price 

paid for road usage, in other words the road user pays approach is not applied in the UK. 

Transport for London (TfL) 

TfL is responsible for all transport in the capital city including road and public transport. TfL is 

responsible for managing the congestion charge - the income from which is dedicated to transport 

and nothing else. This is not the case nationally as has already been pointed out. TfL has a budget of 

https://en.wikipedia.org/wiki/Government_of_the_United_Kingdom
https://en.wikipedia.org/wiki/Parliament_of_the_United_Kingdom
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about $18 billion and is controlled by a Commissioner for TfL. TfL is part of the Greater London 

Authority, which is the local government political entity. The organization of TfL is provided in 

Figure 3-21. The chart is available on the TfL web site to show who the senior officers are and how 

much they are paid as well as how the TfL is organized.  There is much emphasis placed on 

ÔÒÁÎÓÐÁÒÅÎÃÙ ÉÎ ,ÏÎÄÏÎȭÓ ,ÏÃÁÌ 'ÏÖÅÒÎÍÅÎÔ ÁÎÄ ÔÈÉÓ ÈÅÌÐÓ ÔÏ ÉÍÐÌÅÍÅÎÔ ÁÎÄ ÍÁÎÁÇÅ Öarious 

aspects of transport provision including the London Congestion Charge. 
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Figure 3-21: Transport for London ɀ Organizations  

 

Source: http://content.tfl.gov.uk/data -transparency-organisational-chart.pdf  

 

http://content.tfl.gov.uk/data-transparency-organisational-chart.pdf
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3.2.4. Economic and Financial Factors  

National Roads 

England and Wales currently have a sizeable network of roads, and funding is currently provided at 

two different levels. The major roads (the strategic road network) are funded by the central 

government and managed by the Highways Agency. Local roads, on the other hand, are 

the responsibility  of local authorities. UK road users contribute indirectly through specific and 

general taxation but because there is no hypothecation or special account for expenditure on roads, 

allocation is a matter for the annual budgeting process. This has meant that it requires special study 

to examine exactly what has been paid by road users in the UK. Such an exercise was last carried out 

in 2008 the results are shown in Table 3-9. Note that tolling accounted for only 0.6% of revenue 

raised from road users. This confirms the point made earlier that while there are road user charges, 

there is almost no direct road pricing at the national level in the UK and this remains the case at the 

current time. 

Table 3-9: Road User Charges UK 2018 

Tax or Charge 

Revenue raised 

ΖÂÉÌÌÉÏÎ ÐÅÒ ÁÎÎÕÍ 

(gross) 1 2007 -08 

Main transport impact  

Taxes and charges specific to road users  

Fuel duty 24.9 Reduce vehicle mileage and encourage fuel efficiency 

Vehicle Excise Duty 5.4 Encourage purchase of more fuel-efficient vehicles 

Tolls (bridges, tunnels, M6 

Tolls, etc) 

0.32 Fund specific infrastructure and manage demand 

London Congestion Charge 0.33 Reduce traffic and congestion in central London; fund 

transport infrastructure and services 

Total specific to road users 30.9  

General taxes paid by road users   

VAT on fuel 6.84 Reduce mileage and encourage fuel efficiency 

VAT on vehicle sales 6.95 Reduce rate of new vehicle purchase 

Insurance premium tax 1.0 No specific transport impact 

Company Car Tax and Fuel 

Benefit Charge6,7 

2.5 Encourage purchase of more fuel-efficient vehicles 

Total general taxes 17.2  

Total Paid  48.1  

Source: House of Commons (2009) 
Notes: 

1. Figures rounded to nearest ΖπȢρ ÂÉÌÌÉÏÎȢ -ÁÉÎ ÓÏÕÒÃÅ ÉÓ (- 4ÒÅÁÓÕÒÙ %Ö ςρω 

2. Estimated by National Alliance Against Tolls-Ev122 

3. TfL, Central London Congestion Charge: Sixth Annual Monitoring Report, July 2008, p220 

4. Figure provided by the RAC ɀEv 172. According to HM TrÅÁÓÕÒÙ ɉ%ÖςρωɊȢ Ȱ(-2# ÄÏÅÓ ÎÏÔ ÃÏÌÌÅÃÔ ÄÁÔÁ ÏÎ 

6!4 ÉÎ Á ×ÁÙ ÔÈÁÔ ÁÌÌÏ×Ó ÆÏÒ ÉÓÏÌÁÔÉÎÇ ÒÏÁÄ ÕÓÅÒÓȱȢ 

5. Figure provided by the RAC ɀ EV 172 

6. This is the element of Income Tax and National Insurance Contribution paid on the benefit in kind derived 

from the provision of company cars and company fuel. 

7. Figure is for 2005-06 



 
 
Pricing of Transport Infrastructure  
In the OIC Member States 
 

 

98 
 

"Ù ÃÏÍÐÁÒÉÓÏÎȟ ÅØÐÅÎÄÉÔÕÒÅ ÏÎ ÒÏÁÄÓ ÉÎ ςππψ ×ÁÓ Ζω Billion, which is less than 25% of the 

government revenues raised from vehicle users53Ȣ  /Æ ÔÈÅ Ζω ÂÉÌÌÉÏÎȟ Ζφ ÂÉÌÌÉÏÎ ×ÁÓ ÓÐÅÎÔ ÏÎ ÌÏÃÁÌ 

roads and 3 billion on national roads and 60% on maintenance and 40% on capital projects. Direct 

expenditure on roads does not address the issue of externalities. The direct cost of providing and 

maintaining roads is not the total cost of road use. The DfT estimated the average marginal external 

cost of driving a car an additional kilometre is 15.5p ($0.23, 2008). The external costs are real 

enough covering traffic congestion, road accidents, local air quality, noise and greenhouse gases. The 

DfT determined that congestion was the largest component at 13.1p/km. The income from road user 

charges however amounted to just 3.6p p/km or 23% of the marginal external cost. Given that 

income amounted to about 25% of direct expenditure. The general conclusion regarding road 

funding in the UK is that the total income from road users is sufficient to cover both direct 

expenditure and externalities.   

Vehicle Excise Duty (VED) 

Current Schedule of vehicle registration tax is presented in   
Figure 3-22. The basis for charging is engine is emissions control. Fees are based on a complicated 

formulation of engine size, year of manufacture, vehicle mass and commercial or private.  As basic 

private ÃÁÒ ÒÅÇÉÓÔÅÒÅÄ ÁÆÔÅÒ ςππρ ×ÉÌÌ ÃÏÓÔ Ζςφυ ÏÒ Αυππ ÉÆ ÇÒÅÁÔÅÒ ρυτω ÃÃ ÏÒ Ζρφπ ÏÒ Ασππ ÉÆ ÌÅÓÓ 

ÔÈÁÎ ρυτω ÃÃȟ ×ÈÉÌÅ Á ÍÏÔÏÒÃÙÃÌÅ ÉÓ Ζωρ ÏÒ Αρχπ ÁÎÄ ÄÉÓÃÏÕÎÔÓ ÁÒÅ ÇÉÖÅÎ ÔÏ ÈÙÂÒÉÄ ÁÎÄ ÅÌÅÃÔÒÉÃ 

ÖÅÈÉÃÌÅÓȢ 4ÈÅ 6%$ ÆÏÒ ÔÈÅ ÈÅÁÖÉÅÓÔ ' ÃÌÁÓÓ ×ÉÔÈ ÁÎ ψωππ ÃÃ τππ ÈÐ ÅÎÇÉÎÅ ÉÓ  Ζςπυπ ÏÒ Ασȟψππ ×ÈÉÌÅ 

for class A1 is Ζρυφ ÏÒ ΑςωυȢ )Ô ×ÏÕÌÄ ÁÐÐÅÁÒ ÔÈÁÔ ÏÎ ÔÈÅ ÂÁÓÉÓ ÏÆ ÃÃ Á ÈÅÁÖÙ ÔÒÕÃË ÓÈÏÕÌÄ ÐÁÙ ÁÂÏÕÔ φ 

times more than a car of LDV, whereas they actually pay 7.6 times more. 

 

                                                               
 

 

53 Source: HM Treasury: Public Expenditure Statistical Analyses (2006ɀ2008 editions), Table 5.2 
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Figure 3-22:  Vehicle Excise Duty UK 2019 

 
 
Source: https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/770275/v149x1-rates-of-vehicle-tax.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/770275/v149x1-rates-of-vehicle-tax.pdf


 
 
Pricing of Transport Infrastructure  
In the OIC Member States 
 

 

100 
 

Congestion Charges 

The daily LCCs have been progressively increased since they were introduced and are currently 

double what they were in 2003. For information, details of the charges are set out as published. 

                        London Congestion Charges ɀ 2019  

1. Ζρπ ÉÆ ÐÁÉÄ ÉÎ ÁÄÖÁÎÃÅ ÏÒ ÏÎ ÔÈÅ ÄÁÙ ÏÆ ÔÒÁÖÅÌ 

Ζρς ÉÆ ÐÁÉÄ ÂÙ ÍÉÄÎÉÇÈÔ Ôhe charging day after travel 

Ζω ÉÆ ÒÅÇÉÓÔÅÒÅÄ ÆÏÒ #ÏÎÇÅÓÔÉÏÎ #ÈÁÒÇÉÎÇ !ÕÔÏ 0ÁÙ 

2. Residents registered for the 90 per cent discount: 

If registered for CC Auto Pay 

90p daily charge 

If paying by other methods: 

Ζυ ×ÅÅËÌÙ ɉυ ÃÏÎÓÅÃÕÔÉÖÅ ÃÈÁÒÇÉÎÇ ÄÁÙÓɊ 

Ζςπ ÍÏÎÔÈÌÙ (20 consecutive charging days) 

Ζςυς ÁÎÎÕÁÌ ɉςυς ÃÏÎÓÅÃÕÔÉÖÅ ÃÈÁÒÇÉÎÇ ÄÁÙÓɊ 

3. Fleet operators: 

The minimum number of vehicles a fleet can register for Fleet Auto Pay has been 

reduced from 10 to six. 

)Æ ÒÅÇÉÓÔÅÒÅÄ ÆÏÒ &ÌÅÅÔ !ÕÔÏ 0ÁÙȡ Ζω ÄÁÉÌÙ ÃÈÁÒÇÅ 

If paying ÂÙ ÏÔÈÅÒ ÍÅÔÈÏÄÓȡ Ζρπ ÄÁÉÌÙ ÃÈÁÒÇÅ 

4. Greener Vehicle 100 per cent Discount: 

The GVD will allow a 100 per cent discount from the Congestion Charge for cars that 

emit 100g/km or less of CO2 and that meet the Euro 5 standard for air quality. Owners 

must registÅÒ ÆÏÒ ÔÈÅ ÄÉÓÃÏÕÎÔ ÁÎÄ ÐÁÙ ÁÎ ÁÎÎÕÁÌ Ζρπ ÆÅÅ ÐÅÒ ÖÅÈÉÃÌÅȢ 

5. Electric and plug-in hybrid electric vehicles 100 per cent discount: 

Plug in electric hybrid vehicles are now eligible for the electric vehicle 100 per cent 

discount. Owners must register for the dÉÓÃÏÕÎÔ ÁÎÄ ÐÁÙ ÁÎ ÁÎÎÕÁÌ Ζρπ ÆÅÅ ÐÅÒ ÖÅÈÉÃÌÅȢ 

9+ seat 100 per cent discount 

In order to receive the 100 per cent discount, owners of vehicles with nine or more seats 

ÍÕÓÔ ÎÏ× ÍÁËÅ ÁÎ ÁÎÎÕÁÌ Ζρπ ÐÁÙÍÅÎÔ ÐÅÒ ÖÅÈÉÃÌÅȢ 

During the first ten years since the introduction of the scheme, gross revenue reached about 

ΖςȢφ ÂÉÌÌÉÏÎ ÕÐ ÔÏ ÔÈÅ ÅÎÄ ÏÆ $ÅÃÅÍÂÅÒ ςπρσȢ &ÒÏÍ ςππσ ÔÏ ςπρσȟ ÁÂÏÕÔ ΖρȢς billion has been 

invested in public transport, road and bridge improvement and walking and cycling schemes. Of 

these, a total of Ζωφπ million was invested on improvements to the bus network. Therefore with 

respect to the first objective of providing funding for transport in London the LCC has been 

successful. With regards to the second objective, that of reducing traffic congestion, a 10% reduction 

in traffic volumes from baseline conditions has been recorded. In fact the TfL has concluded that 

congestion in central London are close to pre-charging levels after 10 years of operation. In 

summary, the effectiveness of the congestion charge in reducing traffic volumes means that 

conditions would be worse without the Congestion Charging scheme54. However, earlier studies 

concluded that the London congestion charge, which is a technical and political success, seems to be 

                                                               
 

 

54https://consultations.tfl.gov.uk/roads/cc -changes-march-2014/user_uploads/cc-impact-assessment.pdf 

https://consultations.tfl.gov.uk/roads/cc-changes-march-2014/user_uploads/cc-impact-assessment.pdf
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an economic failure, the benefits generated by slight improvements in travel time savings have not 

been sufficient to cover the cost of LCC operations (Prud'homme, 2005).  Taking all into account, the 

LCC has been a long-term success that has generated funding for public transport and contained 

traffic congestion. However, the future of the LCC will be as an instrument to reduce emissions as 

ULEZ and its effectiveness remains to be evaluated.  

3.2.5. Technical and Technological Factors  

Detection 

ANPR is used to control the London Congestion Charge using CCTV. The camera-based vehicle access 

control uses smart tolling which has become the preference over on-board transponders and is used 

by the LCC ɀ refer to Figure 3-23 and Figure 3-24. 

Figure 3-23: CCTV Cameras London Congestion Charging System 

 
Source: COMPASS55 

Figure 3-24: Vehicle Identification system  

 
Source: Tully and Blythe (2005) 

Payment 

The preferred method of payment is on-line and discount is offered to encourage road users to use 

the on line payment system. The automated payment system will record the number of charging 

                                                               
 

 

55 http://81.47.175.201/compass/index.php?option=com_content&view=article&id=500:3201-camera-based-
vehicle-access-control&catid=21:smart-ticketing-and-tolling   

http://81.47.175.201/compass/index.php?option=com_content&view=article&id=500:3201-camera-based-vehicle-access-control&catid=21:smart-ticketing-and-tolling
http://81.47.175.201/compass/index.php?option=com_content&view=article&id=500:3201-camera-based-vehicle-access-control&catid=21:smart-ticketing-and-tolling
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days a vehicle travels within the charging zone each month and automatically take payment from 

your debit card, credit card or via direct debit each month56. 

3.2.6. Legislative Factors  

Highways Act 

The common laws of England and Wales define a highway as being where there is a public right of 

passage over land at all times "without let or hindrance" that follows a particular route. For example 

a footpath is a highway under this legal definition - over which there is a public right of passage for 

pedestrians. As mentioned earlier Scotland and Northern Ireland have their own Highway 

jurisdictions. The basic Highways Act of 1980 (1980 c.66) sets out most of the current legal basis for 

providing and funding roads in England and Wales. It consolidated with amendments several earlier 

pieces of legislation. Many amendments relate only to changes of highway authority, to include 

new unitary councils and parks. The Act has also been amended to take into account certain policy 

changes the Government's White Paper on the Future of Transport. Cm 3950. TSO 0101395027 

1998. The Act is split into 14 parts covering 345 sections, it also includes 25 schedules.  

¶ Part 1 Highway authorities and agreements between authorities and includes sections 1 to 9 of 

the Act. The legislation contained in these sections covers, setting up and funding Highway 

Authorities and Agreements between authorities.  

¶ Part 2: sections 10 to 23 of the Act establishes the basis for classifying roads, metropolitan  

roads, special 

roadshttps://en.m.wikipedia.org/w/index.php?title=Highways_Act_1980&action=edit&section

=2 such as trunk roads, other national classified roads, metropolitan roads and special roads 

such as motorways.  

¶ Part 3: includes sections 24 to 35 of the Act covering the creation of new highways;  

¶ Part 4 includes sections 36 to 61 of the Act. The legislation contained in these sections covering 

Highways maintainable at public expense, the maintenance of privately maintainable highway 

and the powers covering enforcement of liabilities and recovery of costs 

¶ Part 5 includes sections 62 to 105 of the Act. The legislation contained in these sections covers 

widening of highways, installation of guardrails and the construction, reconstruction and 

improvement of bridges. 

¶ Part 6: Navigable waters and watercourses includes sections 106 to 111 of the Act and covers 

¶ construction of bridges over and tunnels under navigable waters and diversions of 

watercourses 

¶ Part 7: Provision of special includes sections 112 to 115 of the Act covering provision of picnic 

sites, provision of public conveniences, provision of areas for parking heavy goods vehicles and 

road-side services. 

¶ Part 8: Stopping up of highways includes sections 116 to 129 of the Act and covers stopping up 

and diversion of highways and stopping up means of access to highways 

¶ Part 9: Lawful and unlawful  interference with  highways includes sections 130 to 185 of the Act 

and covers protection of public rights, damage to highways, obstruction of highways, danger or 

annoyance to highway users, precautions to be taken in doing certain works and constructing a 

vehicle crossing over a footpath.  

                                                               
 

 

56 https://tfl.gov.uk/modes/driving/congestion -charge/paying-the-congestion-charge 

https://en.m.wikipedia.org/wiki/Highway_authority
https://en.m.wikipedia.org/wiki/Unitary_council
https://en.m.wikipedia.org/w/index.php?title=Highways_Act_1980&action=edit&section=2
https://en.m.wikipedia.org/w/index.php?title=Highways_Act_1980&action=edit&section=2
https://tfl.gov.uk/modes/driving/congestion-charge/paying-the-congestion-charge
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¶ Part 10: New streets includes sections 186 to 202 of the Act covers new street byelaws, 

requirements and prohibitions as to new streets and enforcement of byelaws. 

¶ Part 11: Making up of private streets, includes sections 203 to 237 of the Act covering private 

street works code, payments code and powers relating to private streets 

¶ Part 12: Acquisition, vesting and transfer of land, includes sections 238 to 271 of the Act 

covering, acquisition of land for highway works, compensation relating to compulsory 

acquisition of land 

¶ Vesting of land the transfer of property and liability when the status of a highway changes 

¶ Part 13: Financial provisions include sections 272 to 281 of the Act and covers the various rules 

on financial transactions relating to highways. Noteworthy in part 13 is the obligations of 

developers towards highways which allows private developers to either fund or complete 

works to public highways outside or beyond the development site itself, such as traffic calming 

and capacity improvements. The document is signed by the local highway authority and the 

developer to ensure that works are completed to the highway authority's satisfaction. 

¶ Part 14: Miscellaneous and supplementary powers and includes sections 282 to 345 of the Act 

which overs inquiries, disputes about compensation, prosecutions and appeals, regulations, 

schemes and orders. 

Transaction between user and supplier of Roads 

The Highways Act of 1980 and as subsequently amended also covers the defence in respect of 

specific matters in legal action against a highway authority for damages for non-repair of highway. 

This is a very interesting part of the legislation that covers the rights of road users to recover costs 

incurred due to suboptimal roads. Other legal schedules are listed below for completeness. Thus to 

some extent the Act attempt to set up a quasi-transaction between the road user and road provider. 

However, the Act does not go so far as to directly connect the payment for user roads with the levels 

of service that should be provided in return for that payment. This remains a big challenge in most 

countries. 

London Congestion Charge 

General Conditions 

The Mayors of London were given the power to introduce "Road user charging" by the 

Greater London Authority  Act 1999. The Act establishes the Greater London Authority (GLA) and 

provides for elections for the Mayor of London and the London Assembly. It establishes the financial 

arrangements for the Authority  and sets out terms and conditions of service for the Mayor and the 

members of the Assembly that includes the following provisions.  

¶ Responsibility for developing the GLA's strategies for transport, planning and the 

environment in London and will have a range of powers to implement them.  

¶ Approval of strategies for economic development and culture and ensuring strategies take 

each other into account.  

¶ Setting a budget for the GLA and its four functional bodies 

¶ Making appointments to the boards of the four functional bodies and other London 

organizations.  

¶ Producing an integrated transport strategy for London according to the Government White 

Paper A New Deal for Transport: Better for Everyone (Cm 3950), which was published in July 

1998. , 
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¶ Providing enabling powers, which would allow them to introduce road user charging, and a 

levy on workplace parking in the context of the Mayor's integrated transport strategy. 

Specific Provisions 

The Act is not confined to address the issue of congestion charging only, rather it sees congestion 

charging more holistically so makes specific provision for the following:   

¶ Public-private partnership agreements for the London Underground 

¶ Unifies responsibility for transport in London by establishing a single body, Transport for 

London (TfL), (replaced the London Regional Transport (LRT)  

¶ take over the functions of other transport bodies.  

¶ Responsibility for road maintenance and traffic management on the most important London 

roads.  

¶ Powers to regulate taxis and minicabs and promote river services.  

¶ Powers of direction over all TfL activities. 

3.2.7. Procedural Factors  

Highways England  

Procedures for the allocation of funds are based on an asset management programme where 

priorities are determined in a systematic way using econometric modelling. Depending on the 

amount of funding available government allocates funding from the national budget. The ORR Group 

independently monitors performance as it is critically important that the maintenance of the 

highways network is efficiently executed in terms of optimising expenditure and effective in 

maintaining and indeed maximising asset value. The radar chart in Figure 3-25 shows the difference 

from the end of RP1, road programme 1 blue line to RP2 red line. It can be seen that for most 

aÔÔÒÉÂÕÔÅÓ ÐÅÒÆÏÒÍÁÎÃÅ ÈÁÓ ÄÅÔÅÒÉÏÒÁÔÅÄȢ /Æ ÃÏÎÃÅÒÎ ÉÓ ÔÈÅ ÁÔÔÒÉÂÕÔÅ ȬÌÉÆÅ ÃÙÃÌÅ ÖÁÌÕÅ ÒÅÁÌÉÓÁÔÉÏÎȭ 

which measures the extent to which the planned asset life is to be realized. This is quite worrying 

and possibly reflects economic austerity that has been UK Government policy for the last 10 years 

following the 2008/9 financial crisis. What this means is that there will be a lot of backlog 

maintenance needed to restore asset value on the primary road network. The process of monitoring 

and evaluation is very important and lessons can be learned from the processes used by Highways 

England. 
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Figure 3-25: Highways England Radar Chart of Asset Management Performance 2019  

 
Source: AMCL (2018) 

Roadside assets and technology such as signing and lighting also require systematic maintenance 57. 

Road Classification Procedure  

Another procedural aspect that is worth describing is the new devolved basis for road classification 

in the UK. Under a new approach, local highway authorities are now responsible for classifying 

roads which give ÔÈÅÍ ÔÈÅ ÐÏ×ÅÒ ÔÏ ÔÉÔÌÅ Ȭ!ͻȟ Ȭ"ͻȟ Ȭ#ͻ ÁÎÄ ȬU' roads without the need for central 

government approval. The reasoning behind this change is that local knowledge and local control of 

roads should help to reduce traffic jams and enable easier flow of people and vehicles through the 

road system. 

In order to carry out these functions, local authorities need to fill in a single form for each change in 

road classification, submit the form to the central repository along with any associated documental 

evidence. 

 
 

                                                               
 

 

57 https://orr.gov.uk/__data/assets/pdf_file/0005/41477/review -of-highways-englands-asset-management-of-road-
technology.pdf 
 

https://orr.gov.uk/__data/assets/pdf_file/0005/41477/review-of-highways-englands-asset-management-of-road-technology.pdf
https://orr.gov.uk/__data/assets/pdf_file/0005/41477/review-of-highways-englands-asset-management-of-road-technology.pdf
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Figure 3-26: Procedure for classification of roads and Primary Route Network  

 
Source: GeoPlace58 

London Congestion Charge 

The procedural aspects for implementing the LCC have been referred under various other headings 

in the case study. It is important to appreciate that such a system takes time and flexibility is needed. 

For example, there was controversy about the congestion charge operators, Capita RAS and in 

/ÃÔÏÂÅÒ ςππσȟ ÔÈÅ ÆÉÒÍ ×ÁÓ ÆÉÎÅÄ Ζρ ÍÉÌÌÉÏÎ ÆÏÒ ÉÔÓ ÐÏÏÒ ÐÅÒÆÏÒÍÁÎÃÅ ÄÅÁÌÉÎg with both drivers and 

ÅÑÕÉÐÍÅÎÔȢ (ÁÖÉÎÇ ÓÁÉÄ ÔÈÉÓ ÔÈÅ ÏÐÅÒÁÔÉÎÇ ÃÏÍÐÁÎÙ ×ÁÓ ÇÉÖÅÎ ÁÎ ÅØÔÒÁ Ζσρ ÍÉÌÌÉÏÎ ÔÏ ÈÅÌÐ 

administer the charge as the amount of effort needed was underestimated. Refer also to above 

comments that the costs of operating the LCC hardly cover the benefits from travel time savings. 

Operating costs may well come down as more automated satellite-based solutions to toll collection 

are implemented. 

                                                               
 

 

58 https://www.geoplace.co.uk/streets/services -and-nsg-data/classification-of-roads-and-prn 

https://www.geoplace.co.uk/streets/services-and-nsg-data/classification-of-roads-and-prn
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3.2.8. Data Collection Method  

National Traffic Information Service (NTIS)  

Network Infor mation Services (NIS) is implemented by a consulting joint venture, operates 

the National Traffic Information Service (NTIS) on behalf of Highways England. NTIS is the 

information hub of England's strategic road network. The service is based in Birmingham and is 

responsible for providing accurate, historical, real-time and predictive traffic and incident 

information to businesses, the travelling public and Highways England's operations. It collects real-

time traffic information from over 10,000 fixed sites on the motorway and all-purpose trunk road 

network from the Traffic Monitoring Unit (TMU) that uses electronic loops in the road surface and 

ANPR cameras at the roadside. Additionally, it uses anonymous floating vehicle traffic data (FVD) 

from vehicles to supplement the fixed traffic monitoring sites. NTIS also has access to nearly 

2,000 CCTV cameras, 300 weather stations, 4,600 roadside electronic signs, 16,000 roadside 

electronic matrix signals and incident data from over 250 operational partners including 

the police and local authorities. It processes this data to create useful intelligence for operational 

decision making and dissemination of current and predictive information to the public using the 

4,600 roadside variable-message signs.  The Highways England web site (including a mobile 

version), social media channels such as Twitter and the telephone-based Highways England 

customer contact centre as well as distributing information to the media and businesses through a 

number of data feeds. These feeds are widely used by organisations such as the BBC and local 

newspaper websites for their own traffic information. Services such as Google Maps and sat-nav 

operators also use Highways England's data for their traffic information. 

Performance Monitoring  

The legal basis for monitoring performance of Highway England using ORR has been discussed 

earlier. The ORR is responsible for monitoring and enforcing the performance and efficiency of 

Highways England and advising the Secretary of State for Transport on its compliance against the 

Road Investment Strategy and Licence. Data collected on all aspects of road subsector and asset 

management is collected and analysed by the ORR.   

3.2.9. Capacity Building  

Highways England  

Highways England employs over 4000 including uniformed traffic officers; on-road and control 

room, as well as specialist staff for work in engineering, surveying, accountancy, and administration. 

There is a graduate entry scheme, with general entry and specialist engineering entry options. For 

the Traffic Officer Service each team is supervised by a team manager, one of between six and eight 

such managers generally working together, to ensure 24-hour management cover. The ORR 

reviewed the performance of Highways England identified gaps and recommended a number of 

improvements to the capacity of the organization, which included the following.  

¶ Improving capabilities office culture and skills 

¶ Improving commercial management of procurement and supply chains 

¶ Improving the handling and processing of data and information ensuring it is used in the 

right place and at the right time 

¶ Improving process efficiencies in delivering end to end asset management 

¶ Improving embedded efficiencies in decision making and planning   

¶ Improving delivery efficiencies that focus on achieving realisable benefits 
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Transport for London  

TfL has an active human resource management function. Possibly of particular interest to this case 

study is the graduate intake programme the results of which are shown in Figure 3-27.  

Since 2006, 907 graduates have joined TfL with 73% still working in the business. This is made up of 

45% alumni and 28% still on various graduate schemes. Of the overall population, 52% (473 

individuals) come from the following four schemes:  

¶ Project Management  

¶ LU Management  

¶ Modelling & Transport Planning  

¶ Civil Engineering  

The retention rate for the graduates, in these four schemes, is 75%, which is 2.1% higher than the 

73% retention average across all schemes. The main reason of the successful retention of graduates 

is that they enter fast tracking for senior positions. The concept of promotion by seniority has long 

disappeared in the public sector. 

Figure 3-27: TfL Graduate Intake Progra mme 2006 to 2016  

 
Source: Transport for London (2017) 

3.2.10. Lessons Learned 

Political Factors  

There remains political resistance in the UK to road tolling and road pricing in general which is why 

roll out of tolling is limited to certain bridges and only one short section of road. The reasons are the 

roads are considered to be a common good and road pricing is not equitable. The introduction of 

Area Wide toll of the London Congestion charge in 2003 started to change political perceptions. A 
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lesson to be learnt form this is that proponents of road pricing need to be able demonstrate its 

benefits and that they are not another means of obtaining more revenue from road users.   

Institutional and Organization al Factors 

The main lesson to be learnt from the UK is that its ministry (DfT) is fully integrated providing 

policies strategies and guidance to all transport modes ɀ also directly responsible for the Strategic 

Road Network of England. Transport is also devolved to the UK provinces of Scotland and Northern 

Ireland.  The roads department within DfT is called the Roads Places and Environment Group and, as 

the name suggests, is contemporary because it covers innovation, environment such as air quality 

and customer services, as well as regulation and investment, 

Another lesson to be learnt is that having an autonomous roads agency works very well. Ȭ(ighways 

%ÎÇÌÁÎÄȭ ÉÓ Á ÓÅÍÉ-autonomous agency that is responsible for the strategic motorway network. It is 

set up as a limited company with the Government owning 100% of the shares. This implies that at 

some stage Highways England can be privatiz ed. The funding is almost entirely Government.  

The main lesson that can be learnt from the London congestion charging, is the benefit of localizing 

its implementation.  Transport for London is the local government entity that is responsible for 

transport in the capital city. Unlike national roads, much of the TfL revenue is sourced from the 

London Congestion Charge. Urban Traffic Congestion Charging should become mandatory for 

designated urban areas. 

Economic and Financial Factors 

There is a complex list of charges taxes and duties that road users pay which have many objectives 

but there is no hypothecation of government revenues in the UK.  So all the income goes into the 

central treasury. Road tolling is very limited, only 0.6% of revenue is provided from tolling. The case 

study provides the latest schedule of vehicle taxes for private and commercial vehicles. Road taxes 

are mostly related to vehicle type age and engine size. Revenues raised directly and indirectly from 

road users are about four times more than the on-account expenditure on road provision and 

maintenance. But when taking the off-account or external costs of congestion, pollution and 

accidents into account, income from road users is about the same as the total costs that are 

generated. The lesson learnt in the UK is that the sum total of all road user charges approximately 

balances both on and off account expenditures ɀ internal and external costs. 

The economic case for the LCC has not proven to be a strong one because the costs of operating the 

LCC have barely been offset by benefits from time savings.  As regards financial and technical 

matters the LCC income has been very successfully and used to fund public transport.  The LCC 

objectives have recently switched to reducing pollution. Health is proving a far better political basis 

and motivation for area road user charging than transport efficiency. The message from London is 

that traffic has reduced and congestion chargin income has been successfully used to subsidise 

public transport making it an equitable policy.   

Technical and Technological Factors 

The congestion charge is paid on-line and control is exercised using number plate recognition from 

CCTVs. So far it can be said that this provides the most technically efficient solution to collect 

payments. 

Legislative  Factors 

While much of its transport legislation is progressive, the UK has no tolled network nor does it have 

specific road pricing. But importantly, the Highways Act sets up the rights of road users regarding 
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compensation due damages from poor roads. This is something that is rare in the developing world 

and something that helps to sell the concept of road pricing to road users.  

The LCC is implemented by local government that see it as a part of their transport planning 

strategy, to control traffic levels, provide funding for public transport and implement a low 

emissions zone. 

Procedural Factors  

Route classification provides the basis for the allocation of resources for operations and 

maintenance of roads and it can be devolved to local government from central government provided 

the criteria are clearly set out.  

The lesson from this case study is that periodic measurements of organisational performance should 

be carried out ɀ the method used by the Highways England is very interesting. 

Data Collection Method  

Information collection and processing is vital both for any organisation and for the road user also 

and sufficient resources need allocating to carry this out this important task effectively. In terms of 

performance monitoring, this should be done by an independent unit that has nothing to gain or 

loose from its recommendations 

Human Resources 

A graduate intake programme to build capacity in key areas and fast tracking for potential senior 

management to minimize turnover. Critical areas that needed attention were: 

¶ Improving capabilities office culture and skills 

¶ Improving commercial management of procurement and supply chains 

¶ Improving the handling and processing of data and information ensuring it is used in the right 

place and at the right time 

¶ Improving process efficiencies in delivering end to end asset management 

¶ Improving embedded efficiencies in decision making and planning 

¶ Improving delivery efficiencies that focus on achieving realisable benefits 

3.3. South Africa  

3.3.1. Introduction  

This is a case study of road pricing in a non-OIC member state ɀ South Africa that has been included 

because it is the only country in the non-OIC African region with a developed toll road system and 

sufficient data to report on the experience. The governments of East African nations ɀ Kenya, 

Tanzania and Uganda ɀ are looking to road tolls to raise money for the financing of public 

infrastructure projects in the future. Uganda as one short section of toll road between Kampala and 

Entebbe but so far has yet to collect tolls. 

Background to South Africa Roads 

The South African National Roads Agency Limited (SANRAL) is an autonomous roads authority, 

which published information on the country's 746,978 km road network shown in Figure 

3-28. According to SANRAL, the total number of kilometres of paved roads in SA is 158,124km 

(21%), 21,946 km of these routes are operated by SANRAL. The land area is 1.22 M km2, so road 

density is 61 km/per 100 km2. Population of SA is 56.67 M so the road density is 131.8 km per 
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100,000 population. For reference, the density of roads in the USA is 67.7 km59 implying that the SA 

road network is mature and well developed. 

Traffic  

In 2017, there are 12 Million registered vehicles in South Africa, that is 210/1000 population which 

is above global average of 160/1000. Traffic has grown at about 3.5% per year, which is ahead of the 

economy that has grown at around 2% since 1994.  

Figur e 3-28: The Road Network of The Republic of South Africa  

 
Source: https://www.arrivealive.co.za/print.aspx?s=5&i=1254 

3.3.2. Political Factors  

Rationale  and objectives to road pricing  

Road pricing has a long history. In 1982/83 the National Roads Act was amended to allow 

government to levy tolls and the first toll road was opened in 198460. The toll road was publicly 

owned and operated.  The objectives for introducing road pricing and tolling in its various forms 

generally fell into two categories. Firstly, pricing to raise funding for the provision of road space and 

secondly, to influence demand. In the first case undoubtedly South Africa was, like so many 

countries, facing a huge challenge to fund its road network. Road funding became a policies 

imperative in the 1996 White Paper. The legislation that followed, set up the Road Authority 

                                                               
 

 

59 https://landportal.org/book/indicator/fao -21017-6124 
60 Tsitsikamma Toll Road, some 27 kilometres in length with some major viaducts. 

https://www.arrivealive.co.za/print.aspx?s=5&i=1254
https://landportal.org/book/indicator/fao-21017-6124
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SANRAL and road tolling. The other rationale of road pricing to reduce demand and traffic 

congestion, would apply to the Johannesburg Pretoria Area ɀ also known as Gauteng. However, 

congestion charging has yet to fully evolve. 

Pricing policy is not clear, while it is understood that income will be derived from different sources, 

such as the fuel levy, from tolls, licence fees and transit fees, there is no clear understanding as to 

how these are to be fixed and what the income allocation formula should be. Moreover, while the 

principle of user pays is implied, it is not actually legislated for. The consequences for not regulating 

the derivation and composition of toll prices is that there will be political points of contention, its use 

as a planning tool will be constrained as will its use to build climate change resilience. This is 

because the main objectives to road tolling are simply to leverage private capital and expertise, not 

planning, economic or environmental.  A further aspect to road pricing is in ensuring the policy 

objectives remain relevant. In South Africa, the original objectives were to fund new roads ɀ provide 

more road capacity, but policy is changing. More contemporary thinking is that transport demand 

should be managed more sustainably, road building stimulates more traffic, consumes more 

resources and generates more external costs. This is understood in South Africa, which has put more 

emphasis on public transport, carbon taxation and traffic constraint. Transport planners everywhere 

are understanding that accessibility, not mobility, should be the driver of transport policy. 

Maximising moblity through building more road capacity may not improve accessibility but 

aggravate it.  Therefore, pricing takes on a different role of not maximizing revenue for road 

providers but in reducing traffic demand and promoting alternative and more sustainable transport. 

The policy is aligned to the concept of decoupling. That is to say reducing resource consumption but 

increasing economic growth. Road pricing should become an instrument of decoupling, to de-

intensify the economy. 

The Draft White Paper on Roads Policy (2018)61 aims to clarify some but not all of the issues and 

these have been analysed below. 

i)  Role clarification in terms of responsibilities, applicability and scope for the various role-

players including central government, local government, private entities, civic society and the 

road user has helped to distinguish the roles of each stakeholder. At the outset policy tended to 

load most of the responsibility to the private sector ɀ practically washing its hands of 

responsibility. This was understandable given the limited capacity of the immediate post-

apartheid government. And this abrogation of responsibility by the public sector to the private 

sector is not uncommon in other countries in the early days of PPP. A more contemporary 

approach that involves all stakeholders and taps into their various interests provides a more 

robust and sustainable solution (see section 3.2.3).  

ii)  Funding options in the road infrastructure investments, road safety and security was developed 

in the contemporary policy because it is understood that road provision is much more than 

providing capacity for motorized traffic. Sharing costs of the more socially necessary but less 

commercially desirable elements of roadways has now become a matter of policy, which 

previously it was not.  

iii)  Providing policy certainty with a clear and concise regulatory framework for roads 

management became expedient because at the outset issues such as access for road 

                                                               
 

 

61 https://www.gov.za/sites/default/files/gcis_document/201803/41488gon203.pdf   

https://www.gov.za/sites/default/files/gcis_document/201803/41488gon203.pdf
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maintenance standards, safety, security, health, gender, environment were not so 

comprehensive. Another reason is that all tolled schemes were due to be run as concessions and 

that after (30 years) would be transferred to the state. The condition of the roads at the point of 

transfer was not so precisely set out.  

iv)  Maximize jobs creation and skills development became an imperative for all public utilities 

because of the very high rate of unemployment in SA (the unemployment rate in South Africa 

edged up to 29.1% in the Q3 2019, its highest level since comparable data began in Q1 2008). 

Youth aged 15ɀ24 years are the most vulnerable in the South African labor market as 

the unemployment rate among this age group was 55.2% in the first quarter of 2019. Generally 

the impact of social issues such as poverty, employment and health, have largely been ignored 

by those the gestate traffic plans project and solutions.     

v) Integration of NMT as a recognized mode of transport was simply a matter of applying more 

contemporary thinking to road design. 

vi)  Proving direction for monitoring, evaluation and reporting in the roads management 

ÅÎÖÉÒÏÎÍÅÎÔȢ )ÎÔÅÒÅÓÔÉÎÇÌÙȟ ÔÈÅ 0ÁÐÅÒ ÐÒÏÐÏÓÅÄ ÔÏ ÓÅÔ ÕÐ Á Ȭ4ÏÌÌ 2ÅÇÕÌÁÔÏÒȭ ×ÈÏÓÅ ÊÏÂ would be 

to provide independent oversight which implied that SANRAL, as a government authority was 

not impartial but a stakeholder with vested interests   

vii)  Unfortunately, as stated previously, the white paper failed to set out the rules as to how tolls 

and road pricing should be calculated. The details of price determination are covered in the 

section on economics.  Ideally prices should be based on willingness to pay rather than cost 

recovery. There is a lack of capacity in Africa in applying stated preference analysis.  Analysis of 

the pricing systems are that they are developed to recover maintenance and operating 

expenditure as variable costs and contribute to fixed costs. Road pricing maybe based on the 

recovery of marginal costs, partial costs or full cost (including construction). Or pricing might 

be based on willingness to pay and independent of cost.  

viii)  Moreover, the draft policy is silent on whether the pricing should include the recovery of 

externalities, which is quite a big omission given the climate crisis. Importantly, the Draft Policy 

does not set out what the motivations for pricing should be, whether to raise funds for 

provision and maintenance or to regulate demand or both.   

The policy implies that traffic growth is expected to continue to grow in line with the economy 

rather than be decoupled from it. More contemporary transport policies that advocate economic 

decoupling tend emphasise accessibility rather than mobility as being the main driver of demand.   

Level of Political Support  

Political support for tolling or direct pricing of the use of roads was based on two factors: i) that all 

receipts from tolling or road pricing would be spent on roads and nothing else and ii) that there 

would always be a choice for road users ɀ an alternative route available so that road users could 

avoid the paid route if they chose ɀ even though there may be disadvantages in longer travel times 

and lower quality. Based on these fundamentals, the level of political support for improving roads 

and building new tolled expressways was high during the early phases as the benefits of improved 

mobility became apparent. But resistance to e tolling from  road users ɀ has been long and painful for 

SANRAL. Electronic tolling or eTolling involves the insertion of a tag or transponder ɀ inside the 

vehicle that is automatically identified when passing through toll plazas or passed road-side sensors. 

The motivation to introduce eTolling was to reduce the waiting time at toll plazas and improve the 

efficiency of toll collection especially where it was to be applied in dense urban networks such as in 

Guateng, but more importantly it would allow congestion charging. 
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Road users do not like the idea of tagging for two reasons i) they contend that roads are a common 

good and should be funded from general taxation and ii) they saw it to be an infringement of their 

liberties.  

It is plain to see in South Africa that the development of eTolling and tagging is a serious political 

issue. To help resolve the impasse, SANRAL offered a range of discounts for frequent use that would 

significantly lower the cost. But that did not persuade antagonists especially those opposing 

congestion charging ÉÎ ÐÒÉÎÃÉÐÌÅȢ 4ÈÅ ÇÒÏÕÐ ÃÁÌÌÅÄ Ȭ/ÐÐÏÓÉÔÉÏÎ ÔÏ 5ÒÂÁÎ 4ÏÌÌÉÎÇ !ÌÌÉÁÎÃÅȭ ɉ/54!Ɋ 

argued that: i) an alternative road financing sources should be found, ii) the introduction of e-tolls 

was done without adequate public consultations, iii) the plan faced difficulties in enforcing the 

billing system, iv) the dispute mechanism was inadequate and not independent and v) equivalent 

alternative means of transport are not available in South Africa.  

There are lessons to be learned here about the integrated nature of introducing eTolling and 

congestion charging in order to better prepare the landscape during the planning and 

implementation of the congestion charging system.  

i)  While the degree of political support for the pricing of transport infrastructure was apparent and 

obvious due to declining levels of service on all roads, the way that it was introduced, failed to 

take into account the transport planning exigencies of integration ɀ especially for congestion 

charging and of providing choice.    

ii)  Official documents fail to show how road tolling and congestion charging would impact on other 

modes of transport, on spatial planning and on economic policy. The preoccupation with the road 

user charging and pricing through tolling is supply side bias. The objective being mostly to 

generate funds for road provision operation and maintenance and not on better meeting uÓÅÒÓȭ 

needs ɀ the demand side.  

iii)  This pre-occupation with the supply side by SANRAL led to the many problems being experienced 

in South Africa (and elsewhere): i) No alternative routes planned; ii) No integrated road 

improvements ɀ simply put ɀ other roads were neglected; iii) No variable pricing or discounting; 

iv) The availability of alternative quality modes of transport; v) The deployment of intelligent 

transport systems; and vi) Good levels of public information and consultation. It is evident from 

the case study that SANRAL was very limited in its approach. 

New integrated national plans, programs, sectoral strategies are needed that are demand centric and 

not supply centric which places emphasis on accessibility and not mobility. The rationale for this 

being that while SANRAL (and road agencies elsewhere) have a revenue maximising objective to 

fund road provision and maintenance, transport planning expediency is subjected to a lesser 

consideration. Generally it is not in the interests of a road authority to promote rail, bus or transport 

demand substitution that will improve accessibility while reducing the mobility upon which their 

business depends. However, SANRAL is talking to the rail company, especially as failure of the rail 

company led to a lot more traffic on their roads. SANRAL is also looking at pedestrians ɀ from the 

point of view of pedestrians on their roads. 

Stakeholder Engagement  

SANRAL has a mandated duty to engage in stakeholders, local governments and other sector 

organizations. The purpose is as follows: 

i)  communicate with local/central governments to improve the public acceptance of the charging 

systems, that would improve significantly if pricing was based on a market driven approach 
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such as willingness to pay. Such an approach is being developed in neighbouring Botswana 

(Rasbash and Bollane, 2017). 

ii)  empowerment of civil society is needed because roads are a public utility with a high level of 

positive externality. 

iii)  involvement in community development projects as part of a comprehense coprporate social 

responsibility programme  that is partly motived to improved political support for e tolling. 

iv)  programmes of communication vital in this age of social media, to reach all sections of society.  

v) improving stakeholder relations, especially to other economic sectors that rely totally on 

efficient transportation such mining industry agriculture and tourism ,  

vi)  promoting road safety programmes are vital with unprecedentedly high fatality rates    

(25.1/100,000), costs ZAR 142,95 billion every year ɀ ÅÑÕÁÔÉÎÇ ÔÏ σȢτ ÐÅÒ ÃÅÎÔ ÏÆ ÔÈÅ ÃÏÕÎÔÒÙȭÓ 

GDP (Labuschagne et al., 2017). 

vii)  building university partnerships will stimulate research and innovation while improving human 

capacity in the subsector this will include carrying out science programmes for learners, 

parents and teachers.  

viii)  job creation and skills development as explained previously reducing unemployment is a 

number one priority for the SA government .  

The general public are well aware of all of the issues and their opinion and contribution is more 

knowledgeable and constructive.  

The South African National Road Agency has two categories of stakeholder engagements: i) targeted 

meetings that are linked to specific construction projects or issues ɀ such as implementing the new 

Transformation Policy; and ii) broader engagement with the ÐÕÂÌÉÃ ÔÏ ÅØÐÌÁÉÎ ÔÈÅ ÁÇÅÎÃÙȭÓ ÒÏÌÅ ÍÏÒÅ 

broadly. SANRAL 2018/19 Annual Report states that it convened a total of 39 targeted stakeholder 

events including business organisations, labour federations, and faith-based organisations. In 

addition it has engaged in outreach to the general public SANRAL organizing a total of 112 events in 

2018/19 designed to interact with the public in all provinces. Its advertising and marketing 

ÃÁÍÐÁÉÇÎÓ ÁÉÍÅÄ ÁÔ ÒÁÉÓÉÎÇ Á×ÁÒÅÎÅÓÓ ÏÆ ÒÏÁÄ ÓÁÆÅÔÙȟ ÅØÐÌÁÉÎÉÎÇ ÔÈÅ ÁÇÅÎÃÙȭÓ ÒÏÌÅ ÁÎd showing the 

impact of investment in national roads spread across television and radio. 

Tolling Debate  

While economists continue to support road pricing they also acknowledge the political difficulties62. 

In South Africa, the courts maybe the final arbiter, challenging the legitimacy of the tolling. Despite, 

government advocacy, the ruling African National Congress (ANC) is divided about enforcing the 

new system.  

There have been many public enquiries and debates on the issue of road tolling at all levels, but the 

most significant was RSA Supreme Court (2013), whose ruling in law that adjudicated on such 

subjects as the right to toll and collect fees for road usage to the discretion of the Government to 

approve new road and transport projects from which to raise particular revenue ɀ other than 

through taxation. Of the many judgements the one below is cited in full:   

[32] In addition, so we are told, there are backlogs for the maintenance of the national roads network 

covering approximately 18 000 kilometres, for which SANRAL is responsible, to the tune of about R149 
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billion. If this backlog is to be addressed over the next ten years, at least R15 billion will be required each 

year. If the backlog is not addressed, the maintenance cost will rise exponentially. Apart from this, SANRAL 

estimates that capacity improvements and new roads on the national road network will require an 

additional amount of R10.3 billion per year. If it is obliged to fund the GFIP from its own resources, so 

SANRAL says, all these projects will come to an end. In consequence, the setting aside of the impugned 

decisions will not only affect the GFIP. It will have a detrimental impact on the countrywide network of 

national roads as a whole with a clear knock-on effect on the economy. Moreover, at this stage SANRAL is 

unable to pay the interest on the R20 billion loan because it is foregoing the anticipated toll income of R200 

ÍÉÌÌÉÏÎ ÐÅÒ ÍÏÎÔÈȢ 4ÈÉÓ ÉÎ ÉÔÓÅÌÆ ÈÁÓ ÁÌÒÅÁÄÙ ÌÅÄ ÔÏ ÔÈÅ ÄÏ×ÎÇÒÁÄÉÎÇ ÏÆ 3!.2!, ÂÙ -ÏÏÄÙȭÓȟ Á ÃÒÅdit rating 

agency. It follows that the setting aside of the impugned declarations will render it virtually impossible for 

SANRAL to borrow money at all in the future. 

South Africa is a progressive nation that aims to improve its governance in an increasingly complex 

world. The Court ruling was pragmatic rather than purist, recognising that funding roads required a 

multidimensional response. That road provision has to be paid for is self-evident, the question of 

how remains an open one in South Africa, but one that is increasingly focussing on modalities rather 

than principles. 

3.3.3. Institutional and Organizational Factors  

Road Agency Corporation and Structure  

The body that is responsible for delivering both tolled and non-tolled roads in South Africa is South 

African National Road Agency SOL Ltd or SANRAL. SANRAL was established in 1998 by Act. SANRAL 

is a parastatal incorporated as a limited company whose only shareholder is the state, represented 

by the Minister of Transport (MoT). SANRAL is an agency, in other words a body acting on behalf of 

ÉÔȭÓ ÃÌÉÅÎÔȟ ÉÎ ÔÈÉÓ ÃÁÓÅ ÔÈÅ $epartment of Transport (DoT). SANRAL is governed by an eight-

member Board of Directors. Five voting members, the chairperson and four others, are appointed by 

the MoT for a term of three years. Two government officials are non-voting members, one from the 

DoT and nominated by the MoT and the other from the National Treasury and nominated by 

the Minister of Finance. The Chief Executive Officer (CEO), who is appointed by the MoT on the 

recommendation of the Board, is ex officio a non-voting member of the Board.  

An institutional expediency is for organisations to have vision and mission statements. That of 

SANRAL is Ensuring our national road transport system delivers a better South Africa for all.  

The mission is to deliver a safe, efficient, reliable and resilient national road transport system for the 

benefit of all the people of South Africa. 

There is a problem with such generalized vision statements is that there is no attempt to relate the 

socio-economic factors with the core business of road provision. Simply put, SANRAL performance is 

not measured by socio-economic outcomes but by technical and operational outputs.  For example in 

South Africa, the economic and social situation has been deteriorating over the same period that 

SANRAL has been in existence. Poverty and unemployment have increased, the GDP has slowed to 

recession levels, credit rating is almost junk status. In reading the report of the SANRAL Chairperson 

and Chief Executive, even they do not relate SANRAL to the socio-economic status quo in the 2018 

Annual Report despite the vision being socio-economic. This disconnect by the road agency with 

socio-economic realities and outcomes presents a very serious gap in transport infrastructure 

provision. 
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Congestion Charging Management  

There is no congestion charging system anywhere in Africa, although one is being studied for Lagos 

(Nigeria). So this is yet to materialize. The reasons for this are technology and management capacity 

as well as a lack of political will to impose additional taxes on poor people. 

Road Fund Management 

SANRAL funding comes from two sources, fuel levy for non-tolled roads and tolls from the tolled 

road network. The incomes from each are separately accounted for as mandated. Only the Minister 

can authorize income to be switched from one account to another. This was done in 2018 because 

toll revenue was too low to meet expenditure needs.  

Business Planning  

SANRAL develops and implements a business strategy for roads in South Africa and part of its 

mandate is for road management to become commercially smarter. The business model is built on 

the six pillars as shown in Figure 3-29Ȣ 0ÉÌÌÁÒ /ÎÅ Ȭ-ÁÎÕÆÁÃÔÕÒÉÎÇ #ÁÐÉÔÁÌȭ ÉÓ ÉÎÔÅÎÄÅÄ ÔÏ ÁÄÄ ÁÓÓÅÔ 

value by the creation of new markets ɀ in the case of road, this is new higher quality infrastructure. 

0ÉÌÌÁÒ 4×Ï Ȭ&ÕÎÄÉÎÇ #ÁÐÉÔÁÌȭ ÉÓ ÉÎÔÅÎÄÅÄ ÔÏ ÅÎÓÕÒÅ ÔÈÁÔ ÆÕÎÄÉÎÇ ÉÓ ÏÂÔÁÉÎÅÄ ÁÔ ÔÈÅ ÌÏ×ÅÓÔ ÃÏÓÔ ÁÎÄ ÉÔÓ 

ÁÐÐÌÉÃÁÔÉÏÎ ÐÒÏÖÉÄÅÓ ÂÅÓÔ ÖÁÌÕÅ ÁÎÄ ÔÈÁÔ ÁÓÓÅÔ ÖÁÌÕÅÓ ÁÒÅ ÍÁÉÎÔÁÉÎÅÄ ÁÎÄ ÔÈÅ ÔÈÉÒÄ ÐÉÌÌÁÒȟ Ȭ)ÎÔÅÌÌÅÃÔÕÁÌ 

#ÁÐÉÔÁÌȭ ÒÅÆÌÅÃÔÓ Á ÄÅÓÉÒÅ ÔÏ ÓÕÐÐÏÒÔ ÄÅÓÉÇÎ ÒÅÓÅÁÒÃÈ ÁÎÄ ÉÎÎÏÖÁÔÉÏÎ ÉÎ ÔÈÅ roads subsector. Human 

Capital is the main focus of Pillar 4 because in South Africa building skills is especially needed. The 

fifth pillar is about building capital through social relationships, which includes connecting with civil 

society and also improving the wellbeing of road users through safety of operations and pillar six 

ÃÁÌÌÅÄ Ȭ.ÁÔÕÒÁÌ #ÁÐÉÔÁÌȭ ÃÏÎÃÅÒÎÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÒÏÔÅÃÔÉÏÎȢ 7ÈÁÔ ÃÁÎ ÂÅ ÏÂÓÅÒÖÅÄ ÉÓ ÔÈÁÔ ÒÅÆÅÒÅÎÃÅ 

to users or customers in the model is missing ɀ accept regarding road safety. The business strategy is 

supply side only and because of that, the agency cannot be considered to fully commercialized. This 

is common for most road agencies. The model has been to maximise benefits and minimise costs for 

example, it would acknowledge that the source of toll and levy revenue is the user and that their 

satisfaction should be maximized. But this is not the case. 
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Figure 3-29: SANRAL Business Strategy 

 
Source: SANRAL Integrated Report 2019, Volume 1, September 2019  

Road Agency Organization  

The organization is driven by the following functions: 

i)  0ÌÁÎȟ ÄÅÓÉÇÎȟ ÃÏÎÓÔÒÕÃÔȟ ÏÐÅÒÁÔÅȟ ÍÁÉÎÔÁÉÎ ÁÎÄ ÒÅÈÁÂÉÌÉÔÁÔÅ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÎÁÔÉÏÎÁÌ ÒÏÁÄÓȢ 

ii)  Generate revenue from the development and management of assets. 

iii)  Undertake research and development to advance knowledge in the design and construction of 

roads and related fields. 

iv)  !ÄÖÉÓÅ ÔÈÅ -ÉÎÉÓÔÅÒ ÏÆ 4ÒÁÎÓÐÏÒÔ ÏÎ ÍÁÔÔÅÒÓ ÒÅÌÁÔÉÎÇ ÔÏ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÒÏÁÄÓȢ 0ÌÁÎȟ ÄÅÓÉÇÎȟ 

construct, ÏÐÅÒÁÔÅȟ ÍÁÉÎÔÁÉÎ ÁÎÄ ÒÅÈÁÂÉÌÉÔÁÔÅ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÎÁÔÉÏÎÁÌ ÒÏÁÄÓȢ 

v) Generate revenue from the development and management of assets. 

vi)  Undertake research and development to advance knowledge in the design and construction of 

roads and related fields. 

vii)  Advise the -ÉÎÉÓÔÅÒ ÏÆ 4ÒÁÎÓÐÏÒÔ ÏÎ ÍÁÔÔÅÒÓ ÒÅÌÁÔÉÎÇ ÔÏ 3ÏÕÔÈ !ÆÒÉÃÁȭÓ ÒÏÁÄÓȢ   

viii)  Level of Autonomy, agency, direct government, outsourced, toll road companies, 

commercialization 

A model of the organization is presented in Figure 3-30.  The organization is said to be built around 

clusters of activities ɀ as shown in green.  The organization has regional offices that roll out its 

networking and social programmes through various types of events. 
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Figure 3-30: SANRAL Organizational Structure  

 

Source: https://www.nra.co.za/live/content.php?Item_ID=18 

SANRAL has only about 400 staff despite the size of South Africa, because it outsources everything to 

the private sector. It does not plan, design, construct or maintain its road assets internally because it 

has a mandate to create jobs and maximize employment in a nation with very high unemployment. 

In this regard SANRAL takes it social responsibilities very seriously. 

3.3.4. Economic and Financial Factors  

Road Funding 

Road Fund RMI initiative63 was set by the World Bank up to address the 

problem of lack of funding for road maintenance in the 1980s and has 

been successful to an extent. In the RSA, there is a General Road Fund 

Levy (GRFL) and an Accident Fund Levy (AFL), which are dedicated to 

roads only. The funds are derived from the sale of fuel, which is a very 

good proxy to being distance based.  However it has several 

disadvantages:  

i)  Fuel consumption increases as road quality reduces at an indicative 

rate of 4.5% for each 10% reduction in the road condition index 

(Zaabar, 2010). This means that the revenue to road maintenance 

agencies will increase as road quality deteriorates, which is counter 

intuitive.  

ii)  The fuel levy is a tax and not a price for using roads ɀ a price being the value placed on goods or 

services through choice, whereas a tax is levy imposed by government to raise revenue for the 

state.   

iii)  Global warming will reduce demand for oil, there will be more hybrid electric or hydrogen 

celled vehicles, fuel levy income will fall further and electric car users will not pay anything. 

iv)  The fuel levies are not intended to influence demand. Their objective is to be used to raise 

funding for road maintenance, whereas transport Policy aims to reduce demand for private 

transport in favor of public transport. 

                                                               
 

 

63 https://www.ssatp.org/sites/ssatp/files/publications/WorldBank -TechnicalPapers/TP275/TP275.pdf 
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https://www.nra.co.za/live/content.php?Item_ID=18
https://www.ssatp.org/sites/ssatp/files/publications/WorldBank-TechnicalPapers/TP275/TP275.pdf
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The GRFL and ARFL together account for 29% of road funding  ɀ refer to   

Table 3-10. Note that toll income in 2014 accounted for just 4% of total income according to Van 

Rindberg (2019). But it is clear that the Fuel Levy cannot fund the Road Network64.  ȬThe fuel price 

would increase by at least 50 percent if the fuel levy alone were used to fund roads and about R7.8065 

would be payable, per litre, in fuel tax to maintain current roads and support a 1 percent increase in 

the road network annually. (R6.18 per litre in tax would be enough only to meet our current upkeep 

and replacement requirements.)ȭ. Note that current prices for petrol and diesel in South African are 

R15.48 and R14.5366 and the amount of increase needed would not be acceptable to road users.   

It is clear the fuel levies are suboptimal, not able to deliver contemporary transport policies or 

provide users with a rational basis for paying a price that is linked to level of service and road 

quality -  so needs replacing. 

Tolls  

Regarding issues of equity, SANRAL is prohibited by law to use toll revenue from its network for any 

other purposes than maintaining that network. It cannot be used to cross subsidize national roads so 

there is no possibility for any redistribution of toll revenues. Tolls are obtained from 36 routes in 

South Africa, using closed tolling and toll plazas. An example of toll rates from one of the many 

operators in South Africa is given in Figure 3-31. It shows the schedule to be quite complex. There is 

no open tolling at this stage as would be needed for congestion charging. Compulsory eTagging has 

been on the table for ten years or more but faces considerable challenges. Given that it only accounts 

for 4% of total road user charges, its redistribution would not make much impact. 

On the other hand, the GRFL is set up to be allocated according to needs without geographic 

limitations. Of course other tax revenues for road related indirect user charges are not hypothecated 

and can be used in implementing socio economic policies. 

Vehicle taxation charging and equity  

Vehicle taxation and tolls are based on the weight, engine power or the number of axles of the 

vehicles. The differentials between vehicle classes vary according to road section and the traffic mix. 

The toll rate difference between class 1 and class 4 vehicles ranges from x4 to x5 times, but is this 

entirely rational? Axel loads vary from 1 ton for a class 1 to 8 tons for class 4. Road design is based 

on Equivalent standard axels or (ESALs) - a single axle load is with dual wheel carrying 80 

KN load or 8 tons. The strength and cost of roads is linked to the stress in induce by the dynamic 

loading that are exerted upon it.   Pavement research aims to predict how many repeated loads can a 

pavement take  - this determines economic life.   The number of repeated loads relates to the 

approximately the power of -3.3 of the stress induced.  

In other words, an axle load of a heavy truck of 8 tons will exert  83.3  more stress than a car of 1 ton67. 

It appears that the pricing differential on SANRAL roads is not based on the structural design 

                                                               
 

 

64 -ÉËÅ 3ÃÈİÓÓÌÅÒȟ !ÆÒÉÃÁÎ 4ÒÁÎÓÐÏÒÔ &ÏÒÕÍȟ ςπρψȟ https://www.iol.co.za/business -report/opinion/fuel -levy-alone-
cant-fund-road-network -26685734 
65 Rand Dollar Exchange Rate Rand to Dollar 0.68 
66 The average rand/US dollar exchange rate for the period 01 November 2019 to 28 November 2019 was 14.8037. 
67   http://www.dot.state.mn.us/research/documents/2011 -02.pdf 

https://www.iol.co.za/business-report/opinion/fuel-levy-alone-cant-fund-road-network-26685734
https://www.iol.co.za/business-report/opinion/fuel-levy-alone-cant-fund-road-network-26685734
http://www.dot.state.mn.us/research/documents/2011-02.pdf
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requirements of road pavements but more on the space taken by each vehicle ɀ a truck with 7 axles 

taking about 4 to 5 times as much road space as a car with 2 axles.  

Toll charges estimation in SA is based on partial cost recovery, that is to say, covering maintenance 

and operations and contributing to fixed costs like loan and interest payments, where possible. 

Charging is based on cost recovery rather than revenue maximisation. The reason is that SANRAL is 

not expected to be a profit maximiser. The willingness to pay for toll roads has not been asserted by 

academia in South Africa and certainly has not been used for calculating road pricing.  

Environmental externalities are to some extent included in the pricing schemes because of the road 

accident fund RAFL. The total cost of Road Traffic Crashes (RTC) was estimated to amount to R 142.9 

billion per year, based on the available 2015 fatal RTC data, which represents about 3.4 per cent of 

the Gross National Product (GDP)68. Referring again to Table 3-10, the revenue collected for the 

RAFL of R 22 Billion (2014) represents only 15.3% of the social cost or accidents, however the cost 

of insurance would need to be considered as well. There is a carbon tax rate of about $8.34 per ton of 

CO2 equivalent which must be paid from 2020 by the fuel providers69 and this is passed onto the 

consumer through price. Once congestion charging is finally introduced, as planned that has the 

potential to internalize congestion externalities. 

Road Funding 

An analysis of income  from the road sub -sector is set out  in   

Table 3-10. Conclusions from the analysis are that direct charging from the fuel levies account for 

42% of the income, other direct charges not varying with usage, account for 17%. Indirect charges 

form taxation accounted for 40% of revenue. Hypothecation applies to the 42%, which must by law 

be spent on roads. The other 58% goes to the treasury for any public expenditure.  

For road development the use of PPP is applied in the road concessions as mentioned, otherwise 

roads are funded form general taxation the reasons being that they are considered as a common 

good. Soft loans are not available from development partners as South Africa is not eligible for IFI 

funding. It is possible that sources of revenue open to SANRAL may be broadened in the proposed 

Transport Economic Regulations Act that is being drafted such as the revenues from property for 

example are a good source. 

                                                               
 

 

68 http://www.satc.org.za/assets/2c_labuschagne.pdf 
69 https://www.npr.org/2019/05/26/727154492/south -africas-carbon-tax-set-to-go-into-effect-next-week 

http://www.satc.org.za/assets/2c_labuschagne.pdf
https://www.npr.org/2019/05/26/727154492/south-africas-carbon-tax-set-to-go-into-effect-next-week
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Figure 3-31: Schedule of tolls 2019  

 
Source: Road Transport Executive Foresight Publications 
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Table 3-10: Sources of Road Funding in South Africa Source 
Income Sources 2010  2011  2012  2013  2014  % Collected by 

Fuel levy R34 417 577.00 R36 602 263.00 R40 410 389.00 R43 300 000.00 R47 516 564.00 29 National 

Road accident fund R14 474 058.00 R16 989 071.00 R17 380 217.00 R20 352 981.00 R22 457 948.00 13 SOE 

Fines/fees and permits R9 011 537.00 R10 988 624.00 R12 933 722.00 R10 853  033.00 R10 678 864.00 6 Provincial 

License fees R5 057 977.00 R5 953 006.000 R6 530 434.000 R6 765 016.000 R7 349 077.000 4 SOE and local 

4ÏÌÌ ÆÅÅÓȡ ÃÏÎÃÅÓÓÉÏÎɖ R3 987 937.00 R4 605 700.00 R5 029 190.00 R5 420 129.00 R5 846 819.00 3 SOE 

Toll fees: SANRAL R2 073 060.00 R1 987 379.00 R2 199 090.00 R2 759 839.00 R4 221 433.00 3 SOE 

CO2 emissions R625 891.00 R1 617 353.00 R1 567 382.00 R1 636 848.00 R1 684 160.00 1 National 

DSML R51 000.00 R53 000.00 R152 000.00 R140 000.00 R170 000.00 <1 National 

Pipeline levy R31 000.00 R32 000.00 R33 000.00 R35 000.00 R37 000.00 <1 National 

IP marker levy R1000.00 R1000.00 R1000.00 R1000.00 R1000.00 <1 National 

VAT on vehicle sales R28 197 380.00 R31 099 740.00 R34 993 000.00 R37 154 040.00 R37 893 660.00 23 National 

Import  duties: vehicle R10 442 000.00 R14 348 000.00 R18 702 000.00 R21 635 000.00 R22 567 000.00 3 National 

VAT on vehicle parts R3 909 640.00 R4 126 080.00 R4 496 380.00 R4 788 700.00 R5 009 760.00 14 National 

Custome and excise levy R817 000.00 R847 000.00 R875 000.00 R922 000.00 R981 000.00 <1 National 

4ÏÔÁÌ ÉÎÃÏÍÅɗ R113 097 057.00 R129 250 216.00 R145 302 804.00 R155 763 586.00 R166 414 285.00 100 - 

Direct income R69 731 037.00 R78 829 396.00 R86 236 424.00 R91 263 846.00 R99 962 865.00 60 - 

Indirect income R43 366 020.00 R50 420 820.00 R59 066 380.00 R64 499 740.00 R66 451 420.00 40 - 

Source: Arrivealive, 2016, 2003 Traffic offense survey: Comprehensive report on fatal crash statistics and road traffic information, viewed 30 November 2016, from https://www.arrivealive.co.za/2003 -
TRAFFIC-OFFENSE-SURVEY-Comprehensive-Report-on-Fatal-Crash-Statistics-and-Road-Traffic-Information -11; Bakwena, 2016, Toll Tariffs, viewed 01 June 2016, from https://www.bakwena.co.za/toll -
tarrifs/ ; Department of Energy, 2013, Fuel price margins, viewed 02 June 2016, from http://www.energy.gov.za/files/esource/petroleum/petroleum_fuelprices.html ; International Transport Forum, 2015, 
Transport infrastructure investment and maintenance spending, OECD, viewed 25 August 2016, from https://stats.oecd.org/index.aspx?DataSetCode=ITF_INV-MTN-DATA; National National Treasury, 
2014b, National budget, National Treasury, Pretoria, South Africa; National Treasury, 2014c, National budget income 2014, National Treasury, Pretoria, South Africa; National Treasury, 2014d, Provincial 
budget, National Treasury, Pretoria, South Africa; National Treasury, 2015, Provincial budget and expenditure review 2010/11 ɀ 2016/17, South Africa, National Treasury, Pretoria, South Africa; SANRAL, 
2016, Toll tariffs, viewed 01 June 2016, from https://www.nra.co.za/live/content .php?Item_ID=202; SAPIA, 2014, SAPIA annual report 2014, SAPIA, NOVA Communications, Pretoria, South Africa; Statistics 
South Africa, 2014, Satistical release motor trade sales, Pretoria, StatsSa, Pretoria, South Africa; Statistics South Africa, 2016, Gross domestic product first quarter 2016, StatsSa, Pretoria, South Africa; Trans 
African Concession, 2016, Toll tariffs, viewed 01 June 2016, from http://www.tracn4.co.za/toll -plazas-toll -fees/ . 
SANRAL, South African National Road Agency; CO2, carbon dioxide; DSML, demand side management levy; IP, illuminating paraffin; VAT, value-added tax; SOE, state-owned entities. 
ɖȟ 4ÈÉÓ ÉÓ ÁÎ ÅÓÔÉÍÁÔÅ ÂÁÓÅÄ ÏÎ !ÎÎÕÁÌ !ÖÅÒÁÇÅ $ÁÉÌÙ 4ÒÁÆÆÉÃ ÁÎÄ ÔÁÒÉÆÆȢ 
ɗȟ Other income sources from road user include: (1) developer contribution, (2) parking fees and permits, and (3) tyre tax (R500 000 000 in 2015). 

Source: Van Rensburg and Krygsman (2019) 

https://www.arrivealive.co.za/2003-TRAFFIC-OFFENSE-SURVEY-Comprehensive-Report-on-Fatal-Crash-Statistics-and-Road-Traffic-Information-11
https://www.arrivealive.co.za/2003-TRAFFIC-OFFENSE-SURVEY-Comprehensive-Report-on-Fatal-Crash-Statistics-and-Road-Traffic-Information-11
https://www.bakwena.co.za/toll-tarrifs/
https://www.bakwena.co.za/toll-tarrifs/
http://www.energy.gov.za/files/esource/petroleum/petroleum_fuelprices.html
https://stats.oecd.org/index.aspx?DataSetCode=ITF_INV-MTN-DATA
https://www.nra.co.za/live/content.php?Item_ID=202
http://www.tracn4.co.za/toll-plazas-toll-fees/
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Performance of road user charging, pricing and tolls 

There can be no doubt that tolling has enabled more funds to be generated to provide road space ɀ 

adding 2,500 km of high-quality roads that would not be otherwise be there. Concessioning has also 

provided for private sector expertise to be used to ensure that such roads are operated in best 

condition. What is important to note is the difference in maintenance funding between tolled and 

non-tolled roads. Periodic maintenance on strategically important roads is scheduled approximately 

every 8 years. However, in South Africa, this is postponed by up to several years, the rate of road 

deterioration increases so creating a back log of repairs. Road users see that road condition is not 

improving and are not happy with this.  SANRAL classifies maintenance intervention as follows:  

1. ROUTINE AD-HOC (R): This comprises works that need to be undertaken on an ad-hoc basis to 

address extensive road reserve maintenance backlogs or extensive minor pavement related 

repairs that cannot be performed under the routine operations contracts.  

2. PERIODIC MAINTENANCE (P): This comprises works that are scheduled to be undertaken at 

intervals of several years.  

3. SPECIAL MAINTENANCE (S): This comprises works whose frequencies cannot be estimated 

with certainty in advance and is normally emergency driven.  

4. ROUTINE OPERATIONS (O): This comprises works that need to be undertaken on an annual 

basis to ensure effective operation of the road facility. 

Expenditure on maintenance and capital works for toll and non-tolled roads are shown in Table 3-

11. For the tolled roads, operating expenditure equalled capital expenditure over the four-year 

period, whereas for the non-tolled roads operating expenditure was less than half that of capital 

expenditure. It is also noteworthy that routine maintenance of tolled roads was significant whereas 

routine maintenance of non-tolled roads was small. 

Traffic management varies on all roads from excellent on tolled roads to non-existent on tertiary 

roads. In urban areas, traffic is well managed with good traffic regulations and enforcement. 

However, drunk driving and speeding remain prevalent and account for most serious accidents. 

Road tolling and fuel levies cannot be used for anything other than road provision so there is no 

possibility to use to improve public transit or any other transport investment. SANRAL is able to gain 

income from other sources of funding to be exploited including rentals for the use of road reserves, 

advertising, way leaves and value-added services. Unfortunately, because of the way SANRAL is 

mandated, there is little possibility to tackle equity issues. As regards road subsector indirect 

taxation, matters of equity are addressed.  

The GRFL is sufficient for 40% of national roads funding, meaning that 60% of maintenance funding 

is from the recurrent budget. The switch from state to user pays funding is slow in South Africa due 

to the prevalence of high unemployment and poverty. The fuel levy applies to the entire network so 

it is possible to envisage it covering all road costs, but as cited earlier, the increase would be 

unacceptable.   
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Table 3-11: SANRAL Toll (R) and Non Toll Road (L) Income and Expenditure  
2ȭÍÉÌÌÉÏÎ 2012/13  2013/14  2014/15  2015/16   2ȭÍÉÌÌÉÏÎ 2012/13  2013/14  2014/15  2015/16  

           

Toll income  3,690 3,341 4,839 5,392  Treasury Allocation  9,728 10,341  10,961  11,466  

      Other Income 601 184 250 271 

           

Operating Expenditure  2,424 2,304 2,010 1,719  Operating Expenditure  3,635 4,451 3,350 2,743 

Techincal support and Admin 

Ad hoc Maintenance 

Routine Operations 

Periodic Maintenance 

Special Maintenance 

23 

11 

2,179 

169 

42 

24 

13 

1,953 

301 

13 

25 

8 

1,832 

145 

300 

- 

20 

1,655 

44 

- 

 Techincal support and overheads 

Ad hoc Maintenance 

Routine Operations 

Periodic Maintenance 

Special Maintenance 

656 

101 

490 

1,655 

733 

750 

54 

671 

1,830 

1,145 

781 

55 

592 

1,509 

412 

775 

56 

536 

1,304 

71 

           

Capital Expenditure  2,236 1,785 1,620 2,669  Capital Expenditure  6,276 6,505 7,864 8,992 

Strengthening 

Improvements 

New Facilities 

168 

991 

1,077 

126 

743 

916 

538 

527 

555 

680 

1,614 

375 

 

 

 Land acquisition & sundry 

Community Development 

Strengthening 

Improvements 

New Facilities 

121 

141 

3,375 

1,710 

929 

176 

130 

3,225 

2,271 

702 

106 

264 

3,366 

2,761 

1,364 

67 

371 

2,684 

4,614 

1,257 

Net Income (969) (748) 1,209 1,004       

Finance charges (3,048) (3,167) (3,394) (3,755)       

(Operation cost)/Repayment of 

debt  

 

(4,017)  

 

(3,914)  

 

(2,185)  

 

(2,751)  

 

Closing Balance 1 3 2 3 

Source: https://www.nra.co.za/live/content.php?Item_ID=205 

https://www.nra.co.za/live/content.php?Item_ID=205
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3.3.5. Technical and Technological Factors  

Tolling  

Tolls are collected at plazas, like that shown in Figure 3-32, manually or through open road tolling 

using transponders in the vehicle as shown in Figure 3-33. Manual toll collection creates delays, 

requires a lot of personnel and is subject to revenue losses.  Tolls are restricted to routes only and 

not areas. Geographic Navigation Satellite Systems (GNSS) are used extensively for vehicle tracking 

but not tolling. There is no area wide tolling for congestion charging at present ɀ this applies to all of 

Africa. 

Figure 3-32: Typical Small Size Toll Plaza  

 
Source: https://www.bakwena.co.za/ 

Figure 3-33: SANRAL E Tag Automatic Toll Collection Device 

 
Source: https://www.bakwena.co.za/ 

The feasibility of GNSS Systems is being explored. Vehicle Tracking Systems or VTS are important 

applications upon which road payment systems will be based. Typically, a VTS uses a 

microcontroller, which connects the various hardware components, a GSM Modem and GPS receiver. 

Usually 3 to 4 satellites are used to triangulate the position of the moving vehicle to with a very high 

degree of accuracy. Signals received from the satellite then fix the location of the vehicle on a map 

which is installed into the tracking system. A graphic of a VTS is shown in Figure 3-34. 

 

https://www.bakwena.co.za/
https://www.bakwena.co.za/
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Figure 3-34: GPS Tracking Schematic 

 
Source: EST India70 

The variable tolling system showed that a dedicated stream data management system outperforms a 

relational database. The steaming data consist of 4 types of tuples (a data structure of several parts) 

namely Position Report, road tariff, account balance and expenditure. 

¶ A position report comprises Time, Vehicle ID, Speed, Route Name, Lane, Direction, Segment, 

Position (GPS Coordinates) 

¶ Road User Tariff comprises the tariff charged at that location based on road condition 

¶ Account Balance comprises a request of the vehicles account balance 

¶ Expenditure is the daily expenditure of that vehicle on that particular day    

The system must calculate the payment required for every kilometre that the vehicle travels and 

debit that to the account of the vehicle. The ongoing account balance will need to be clearly 

displayed to the road user. There must be protocols that permit limited continued road use if 

balances go negative. 

3.3.6. Legislative Factors  

Road Agency SANRAL 

The road pricing and regulations have been in place in South Africa since 1998 with the creation of 

SANRAL. National road infrastructure is provided by the South African National Roads Agency 

Limited (SANRAL), replacing the South African Roads Board. SANRAL was established through the 

                                                               
 

 

70 
https://www.google.com/u rl?sa=i&url=http%3A%2F%2Festindia.com%2Fvehicletracking.html&psig=AOvVaw0Lqe
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