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Introduction 

• Road pricing, in general, is a price instrument for 
charging motorists a fee for using their vehicles 
within specific areas or on specific roads. 

• Other names: 

•   Road user charging 

•   Congestion charging/pricing 

•   Other specific terms e.g. road tolling, value 
pricing, variable pricing and peak period pricing 

 



Why road pricing 

• New sources of revenue for transport projects 

• Failure of alternative policies to cope with the 
growth of traffic congestion  
 Road pricing is widely accepted as an effective tool in 

developed countries for: 
 alleviating traffic congestion,  

 reducing environmental impacts,  

 generating revenue to finance transport improvements 

 BUT there are a number of barriers in implementation, 
e.g. questions on public acceptability and 
practicability 

 



Efficient pricing 
• Congestion charge is part of an efficient pricing 

system 
• Congestion charges are not widespread due to 

theoretical and political reasons 
• The estimated efficiency benefit depends on how 

realistic are the features of the models used – most 
studies indicate positive welfare gains 

• Welfare effect: 
– economic benefit is expected to be higher with 

congestion price than without 
– depends on whether revenue from congestion 

tolls is returned to road users  
– depends on how congestion price redistributes 

the welfare from road users to other members of 
society 

 



Evolution of Road Pricing 

• Adam Smith (1776), a Scottish economist, mentioned 
the principles of efficient provision of ‘public good’ 
 

• Dupuit (1844), a French engineer, by using a simple 
example of the imposition of a toll on a footbridge, 
demonstrated efficiency of pricing 
 

• Pigou (1920) and Knight (1924) introduced the simple 
two-road example 
 

• Walters (1954) suggested that “motor taxation should 
be levied so that the marginal private cost of vehicle 
operation is brought nearer to the marginal social costs 
and the degree of congestion on our roads is reduced”.  

 



Evolution of Road Pricing 

• Vickrey (1955) stated that marginal cost should be 
concerned in an elaboration of any scheme of 
prices in order to achieve the efficient utilisation of 
facilities. He believed that in “no other major area 
are pricing practices so irrational, so out of date, 
and so conducive to waste as in urban 
transportation”  

 

• The Smeed report (Ministry of Transport, 1964), in 
the UK, was the first full contribution of the theory 
of road pricing to policy implementation 

 



Country Experiences 

• Implementation 
– In Singapore in 1975 - the Area Licensing Scheme 

(ALS) and replaced by Electronic Road Pricing (ERP) 
in 1998 

– In Norway - toll rings were installed to raise revenue  
• Bergen in 1986 
• Oslo in 1990 
• Trondheim in 1991 

– In London on 17 February 2003 
 

• Interest 
– Hong Kong, Netherlands, Sweden, USA, AUS, and 

other cities in Britain e.g. Leeds, Bristol, Edinburgh, 
Derby, Durham, Leicester ect. 

 



Introduction :Road Pricing 
• Objectives of road pricing: 

 Revenue generation: road/bridge tolls 

 Managing Travel demand: congestion pricing, cordon tolls and high 
occupancy toll (HOT) lanes. 

• Examples of road pricing applications 

 London congestion pricing: charging fees for driving private vehicles in an 
eight square mile central area during weekdays as a way to reduce traffic 
congestion and raise revenues for transport improvements. 

 I-15 HOT lanes in San Diego: allowing solo drivers to pay a toll to use the 
express lanes on Interstate-15, normally reserved for high occupancy 
vehicles (HOV). Toll varies dynamically with congestion level. 

 Highways 407, the Express Toll Route (ETR), in Toronto: collecting tolls 
based on distance traveled in the multi-lane electronic highway. 

 State route 91 in Orange County, California: 10-miles of express toll lanes 
privately constructed and built by the California Private Transportation 
Company (CPTC), and funded by variable electronic tolls. 



Road Pricing: Typology 
• Pricing Types 

– Road/Bridge Toll 

– High Occupancy Toll(HOT):Charge SOV to use HOV Lanes 
for Toll. Toll rates may vary on traffic conditions/time of 
days as to maintain high level of service on managed lane; 

• Pricing Schemes 

– Distance based 

– Entry Based 

– Time dependent 

– State dependent 

• Realistic Considerations 

• Value of time varies across persons of different socio 
economic traits, trip purposes, attitudes and inherent 
preferences 



Rationale for Congestion Pricing 
• Market-clearing prices: charge whatever it takes to achieve 

desired service levels – use prices instead of wasted 
time/queues to rationalize use of transport infrastructure; 
efficiency argument 

• To induce more efficient use of transport infrastructure- 

Network Equilibrium Theory: Use pricing to induce (Time-
minimizing) system optimal  flow pattern instead of inefficient 
user equilibrium  attained without pricing. 

First-best pricing: Charge users marginal cost (imposed on 
system) on all network links; 

Second-best pricing: Impose tolls only on selected links (usually 
for practical reasons)  



Demand Management  by Congestion Pricing 

• Pricing increasingly viewed as one instrument along with two 
main other controls for integrated transportation system 
management: 

 Traffic controls: ramp metering, signal coordination 

 Information supply: advanced traveler information 
systems, parking information systems, variable message 
signs (VMS)… 

• In real-time: with improved sensing and information 
technologies, can determine prices, traffic controls and 
information strategies adaptively, online, based on current 
and anticipated state of the system.  



Land use-transport link 

• Land use distribution and transportation are linked – each 
influencing the other 
 

• Low density residential development is to a large extent the 
effect of the transportation system including the pricing 
system  
 

• Also land use distribution generates demand for specific types 
of transport  
– Low density urban fringe development increases demand for car travel 

and parking space 
– High density development makes public transport more attractive, 

accessible and affordable  

 



Implications for Road Pricing 
• Consideration of time-variation (within day) of traffic demand 

and during peak-periods: dynamic analysis 

• Network perspective: cannot consider highway facility in 
isolation; need to consider traffic distribution across paths in a 
network 

• Need to capture congestion phenomena and queuing 

• Representation of operational aspects associated with 
coordinated measures: e.g., HOV lanes 

• User responses to prices: 

 Short-term: route choice 

 Medium-term: trip timing, mode choice 

 Longer-term: destination choice, forsake trip (or 
telecommute); location and activity decisions 



Salient features of new Toll Rules 

New Toll Rules address the following issues: 

• Principle governing uniformity of tolling rates for all projects 
• Base Fee rates to be prescribed 
• Classification of vehicles 
• Fee rates for different categories of vehicles 
• Levy and collection of fee on two lane highways 
• Discounts to local traffic/frequent travelers 
• Revision of user fee rates 
• Penalties/fine for evaders/overloaded vehicles 
• Toll Gates on Access roads to check avoidance of toll 
• User fee for slow moving vehicles if they use main 

carriageway 
• Categories of persons/vehicles to be exempted from fee   



Toll Issues 
• Under the earlier Rules of 1997, revision of toll fee for public funded 

projects  undertaken once every five years 
• The new Rules provide for annual revision of fee both for public and 

private funded projects. Toll charges will be allowed to escalate each 
year by 3 % simple interest rate plus 40 % of  the WPI during the year. 

• Annual increase in the base rate of fee makes it possible to stagger the 
increase every year instead of one time increase once in five years.  

• For public/private funded projects the fee after recovery of the capital 
cost/expiry of the concession period would be levied at reduced rate of 
40 % notified for 4 lane or more NH sections and to be revised 
annually; 

• Broadly, the toll tariffs fall into two categories; one relates to national 
highways of 4 or more lanes and the other to bridges and by passes  
– In case of 2 lane road, the tariff that can be levied shall be 60 % of 

the base rate prescribed for 4 or more lane NH sections provided 
average investment for its upgradation exceeded Rs2.5 Cr per KM 
as on 1.4.2008 ; 

– The toll rates for the use of permanent bridges, bypass or tunnel 
constructed with the cost exceeding Rs 10 Cr for the base year 
2007-08 to be 1.5 times the rates prescribed for sections of 4 or 
more lanes; 

• Toll regime attractive from a developer’s point of view given higher 
escalation, higher tolls for road stretches with bridges etc                                                         



Issues for Consideration 

• The current Toll Policy is "one-size-fits-all” for all sections of 4 
lane National Highways makes no provision for congestion 
pricing, peak time pricing etc 

• Toll collection in many countries is restricted to concession 
period or till the time of full recovery of capital costs. In other 
words , toll is levied for a finite period. In contrast, in India Toll 
is levied at a reduced rate even after the expiry of concession 
period/recovery of the capital cost; 

• In case of 6 lane NH projects users are required to pay the toll 
rates applicable even during the construction/upgradation 
phase to 6 lane; 

• Toll rates are independent of road availability/condition of the 
NH section subject to toll; 

• Electronic toll collection need to be introduced and expanded 
to plug revenue leakages,cut delays at toll plazas 
 



Policies for Tolling  

• Tolling in India differs from the practices in other 
countries in some important aspects 
 Abroad tolled roads are mostly access controlled ,hence, toll is charged 
on the basis of distance traveled. 

 An alternative toll free road is generally available in other countries 
offering road user the option to the user; 

 In India, open system of tolling in vogue, user pays for the notified 
length and not the actual distance travelled 

 Indian toll rates are relatively higher in relation to per capita income 
compared to other countries . 

 Toll rates do not take into account vehicle operating costs(VOC), 
damage inflicted by different types of vehicles & willingness of users to 
pay.      



Motor Vehicle Taxation (MVT) 
• MVT being a State subject marked by great 

variation/diversity due to 
    - different classification principle for taxation of vehicles 

    - variation in application of “lifetime” and annual tax rates to vehicle 
categories 

    - use of specific and ad-valorem rates 

    - multiplicity of rates   

• This has led to varying incidence of MVT 
across states  
    - leading to migration/registration to/in contiguous States with low 

MVT 

    - misallocation of transport fleet. 



MVT Reform: Light Motor Vehicles 

• Peg floor rate to across all States/UTs 

• Desirable to move towards ad-valorem basis for 
non-commercial (2 wheelers, cars, etc.) 
    - administrative convenience 

    - inbuilt buoyancy as tax base related cost/price   

    - to be collected on lump-sum/lifetime basis 

• Vehicles (personal mode) on life time basis, which 
have paid taxes in one State be treated as tax 
exempt by others 
    - facilitate free movement of personalized vehicles. 



Road User Charges: European Experience 

Austria Germany Switzerland 

Charged network Motorways & some 
expressways 

Motorways All roads 

Charged  HV>3.5 tons HGV>12tons HGV>3.5 tons 

Charge parameters •Distance 
•Axles 

•Distance 
•Axles    

•(all) distance 
•Weight 

•Emission class 

Legal nature Fee, subject to VAT Tax, no VAT Tax, no VAT 

Charging 
technology 

DSRC (mandatory 
OBU) 

GPS/GSM 
Or 

Journey booking 

Tacho/GPS/DSRC 
or 

Manual recording 



Technology  

• Austria HVF – Transponders, ANPR enforcement, 
motorways only – few access points so low cost 

• German Maut – Satellite and mobile phone 
technology, motorways only but designed to cope 
with all roads 

• Swiss HVF – Transponders linked to tachograph for 
km reading, satellite back up to switch off 
transponder at border fails, charges on all roads, 
simple and cheaper than German system 



Singapore Experience 

• Singapore was the first country to introduce urban road user 
charging. 

• the objective was to restrict traffic at peak periods into the 
Central Business District in order to alleviate congestion. 

• Initially, the system applied was Area-Licensing Scheme 
(ALS). 

• In 1998, the ALS was replaced by Electronic Road Pricing 
(ERP).  

• The tolls would be varied according to the average speed on 
the network. 

• Prices applied under ERP are subject to maintain traffic 
speeds of 45-65 km/h on expressways and 20-30 km/h on 
arterial roads.  

 



Norway’s Experience 

• Cordon pricing schemes 
– Bergen in 1986 

– Oslo in 1990 

– Trondheim in 1991 

• The main objective of the toll rings was to raise 
revenue to finance road projects and, to a lesser 
extent, public transport. 

• The scheme was not designed to reduce traffic.  

• Nevertheless, some impacts on travel behaviour 
and traffic volume were found.  

• The lesson from Oslo shows that acceptance has 
increased over time after implementation. 

 



London Congestion Pricing 

Launched on 17 February 2003 

Objectives 

 reduce traffic congestion 

 increase journey time reliability  

 decrease of air pollution 

 



History of London’s Congestion Pricing  

• In 1998, Road Charging Options for London 
(ROCOL) study forms the basis for the today 
London Congestion Charging Scheme. 

• In 1999, the Greater London Authority (GLA) Act 
provides full powers for the Mayor to introduce 
congestion charging schemes in Greater London. 

• In May 2000, Mr. Ken Livingstone was elected to 
be the Mayor of London on the basis of a 
manifesto which included a promise to introduce a 
congestion charging scheme in central London. 

• Finally, the congestion charging scheme went live 
on 17th February 2003.  
 



Area of London Congestion Pricing 



Congestion Pricing: London 

 Bounded by the Inner Ring Road 

 7am-6:30pm, Mon.-Fri. excluding Public Holidays 

 £5 per vehicle per day (£10  during 2012) 

 Discount  (90%) for residents who live in the zone, 
disabled people, taxis, coaches and minibuses 
exempt 

 Exempt for e.g. emergency services on behalf of the 
NHS, police, fire, ambulance  

Source Transport for London website 

www.tfl.gov.uk 



Impact of London Congestion Pricing 

Impacts 

- 15 % traffic reduction 

- 30% congestion reduction 

- 12% pollution reduction (NOx, PM10) 

- Journeys had become more reliable 

- Buses significantly gain in reliability 

- Substantial reductions in road traffic accidents  

- No evidence that increased average traffic speeds have had 
any noticeable effect on the severity of casualties  

- No evidence of any significant adverse traffic impacts from 
the scheme outside the zone 
 



London Congestion Charging 

Factors that helped success 

 built and maintained public support 

 integrated with other policies (e.g. public 
information, bus lane, revised traffic signal, 
banned turn, access control, and 
improvement on bus service) 

 delivered the scheme quickly so that benefits 
can be seen as soon as possible 

 



Making Road Pricing Work 

• Existing circumstance. Congestion and 
pollution must be bad enough. 

• Benefits and objectives 

• System characteristics 

• Revenue allocation 

• Equity issues 

• Alternative means of travel 

• Technology 

• Communication and marketing strategy 

 



Way Forward 

 Need political leadership (e.g. London Mayor) 

 Need clear objective and trust 

 Public consultation and involvement 

 Provision of alternatives to road (improve 
public transport) 

 View road pricing as a tool in integrated 
transport policy 

 



Barriers to Implementation 

 Public acceptability  
 Charge for something which is free before 
 Unfair and favour the rich 
 Possible economic and land use impact 
 No alternative 

 Political leadership and acceptability 
 Legislation and institutional framework ( 
 Time dimension (the temporal development of 

policy from conceptualisation and planning, 
through decision-making, to implementation and 
operation) 
 



Integrated approach 

Land use 

Capacity 

expansion 

Busway 

HOV 

HOT 

Public  

transport 

 

Price 



Conclusions 
• Road pricing is efficient and environmentally beneficial 

tool for congested cities. 

• However, road pricing cannot by itself deal with the 
transport problems.  

• Pricing increasingly part of integrated management of the 
transportation infrastructure; 

• Effectiveness of pricing during congested peak periods 
depends on judicious use of advanced methods coupled 
with sensor technologies  

• Time-varying prices strongly preferred to static prices; real-
time anticipatory pricing conceptually best  

• Issues: user and political acceptability; different prices for 
different user classes (e.g., trucks); equity. Society needs to 
be made aware of the overall benefits 



THANK  YOU 


