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Executive Summary 

The road is a public property infrastructure asset whose main purpose is to provide a 

public service and contribute to the economic development of each state, while also 

benefiting the interrelation and development of Europe as a whole and its regions. In this 

sense, the road, as a general concept, generates benefits both to nations,                                                                                                                                                                                                                                                                                                                                                                                                              

road users and the inhabitants of the regions through which they transit. 

Levels of investment are quite different among countries; the OECD estimated land-

based transport investments in c. 1.0% of Gross Domestic Product (GDP) for 2011; and 

PIARC indicated an expenditure of 0.4% only for road maintenance in 2005. 

From this basic premise, there are two main approaches for funding the construction and 

maintenance of our roads. One implies that governments and the general public should 

pay (through general taxation); and the other is that those who directly benefit from roads 

should pay. 

This report includes a complete catalogue of the different funding formulas currently 

available for roads and an assessment on which ones are more suitable regarding 

certain criteria defined in the document. 

The main categories described in the catalogue are the following: 

Å All Purpose Taxes 

Å Special Purpose Road User Taxes and Fines 

Å Road User Charges 

Å Development cost charges (value capture) 

Å Grant Funding 

Å Private Donations 

Å Hybrid funding mechanisms 

With increasing and varied demands on national exchequer budgets, new ways of 

funding are required for the development of new road construction, and for the 

refurbishment and maintenance of the existing ones. This needs to be achieved in an 

equitable and transparent manner, whilst ensuring that our objectives are sustainable 

and to contribute to national and international goals (safety, transport efficiency, 

competitiveness, and economic growth). 

Nevertheless, not every formula suits every situation (e.g. economic cycle or maturity of 

the road network). It is very important to adequately select which formula use 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. 

In conclusion, a balance needs to exist between the cost of road infrastructure, and 

societyôs (and the road userôs) willingness to pay for its use. The wider benefits of the 

road network may need to be highlighted more strongly by road authorities in terms of 

greater safety, economic development and competitiveness, greater journey time 

savings and more efficiency. 
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1. Introduction 

Roads are a crucial component of the nation´s infrastructure. It is unquestionable that 

their development and their operation and maintenance enhances the economy, 

improves productivity and generates employment. Society benefits from the nation´s 

roads, not only as direct users but also as consumers of shipped goods. 

The OECD average investment levels in land-based transport were estimated to be 

about 1% of Gross Domestic Product (GDP) for 2011. Similar studies carried out by 

PIARC (Evaluation and Funding of Road Maintenance in PIARC Member Countries, 

2005) would indicate a expenditure of about 0.4% of GDP on road maintenance alone. 

These are indicative of the levels of investment, which are required of governments in 

order to have adequate transport systems. 

Inadequate infrastructure is a constraint on growth worldwide, particularly in developing 

countries but also in developed ones. In some countries, the level of infrastructure is 

often inadequate to meet demand, and the result is often congestion and lack of 

effectiveness. Infrastructure services are also frequently of low quality or reliability, while 

many areas are simply not served. This poor infrastructure supply and performance is 

both a  problem and an  opportunity for governments: first, most countries simply are not 

spending enough to provide the infrastructure needed to support the economy; secondly, 

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; finally, infrastructure assets are often poorly 

maintained, thereby increasing life cycle costs and reducing benefits. 

The construction of this type of infrastructure requires high equity contributions, as they 

can be works of great magnitude, which require a high initial investment, as well as later 

reimbursements for the maintenance, and conservation of the road network. 

The development and maintenance of an efficient road network requires a sufficient level 

of funding on an annual basis. This is a particular challenge in the current situation, when 

economic crisis and austerity in many European countries have severely constrained the 

availability of public funding. In addition, the development of all transport infrastructure, 

including roads, has become more challenging. There are more environmental concerns 

now, and the issue of sustainability has become more critical in the public and political 

domains.  

Nevertheless, financial constraints and smaller government budgets are important 

factors that can hinder the completion of road investment programmes, as Governments 

may not be able to afford the whole investment. 

In addition, road maintenance is a very important issue to be faced in order to maintain 

these assets in a satisfactory condition and continue to meet performance objectives. 

Therefore, some rationalisation of the existing funding formulas is needed; and also new 

methods of funding are also required to meet these goals. 
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There is certain confusion between Funding and Financing. Mainly, it happens in 

countries where the same word is used to referring to both terms, as in Spanish, German 

or Italian speaking countries, but Funding and Financing are different terms.  

According to World Road Association (PIARC), ñFunding refers to how the road is finally 

paid for, while financing refers to how to raise funds to pay for an infrastructure. Thus, 

funding answers to the question ñwhere the money for the concession ultimately comes 

fromò and financing answers to ñwhere investment (or other cash necessities) comes 

fromò. 

The economic characteristics and detailed design of the payment mechanism are central 

to the achievement of value for money. A payment mechanism may appear robust or 

even rigid - but if the rectification times are overly permissive, or the services are poorly 

defined, then it will be difficult for the client to enforce the mechanism. 

In order to obtain an overview of the most important current and future funding 

instruments for road development, the Conference of European Directors of Roads, 

(CEDR), has commissioned this study. 

The countries that currently have their NRA as CEDR members (hereinafter, ñCEDR 

member countriesò) are indicated in the following figure. As can be seen, they include 

almost all of the Western European countries, and are characterised predominantly as 

developed member countries, with mature road networks. 

  



 

 

  

  Page 7 / 88 

 

 

Funding formulas for roads: Inventory and assessment 

 

CEDR member countries (November 2016) 

 

We can see in the following graphics the main statistics of their road networks within 

CEDR Member Countries, in terms of road net length, road density related to surface 

area, and road concentration related to population. 
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Source: CIA Factbook, 2016  

 
 

 
Source: CIA Factbook, 2016 
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Source: CIA Factbook, 2016 

 
The objective of this report is to list and describe a comprehensive catalogue of the 

available funding formulas for roads. Within the complete task, which is to identify the 

optimum scope for each of the available formulas, this initial report will lead to a full 

catalogue of those funding formulas and options that are available for use by CEDR 

members. 

The report will have an initial chapter in which all these formulas will be identified and 

described; this chapter will be the core content of this report. After that, there is a brief 

chapter regarding the means by which these formulas may be used for infrastructure 

provision. 
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2. Roads funding catalogue 

Category 
Funding 

mechanism 
Characteristics 

All Purpose 
Taxes 

General taxes 

Charges applied to salaries, goods and services 
purchase, companies´ incomes, etc. 
Generally earmarked to feed Government´s General 
Budget, 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 users the concessionaire who 
operates a road built or maintained using public-private 
finance initiative. 

Road pricing 
Charges applied to users 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. 

Most of these funding mechanisms have been used in CEDR member countries. 

Traditionally, European roads have been funded mainly by taxes and user charges, with 

the money being allocated through the central Exchequer. However, over the last 

number of years, competing political pressures have reduced the overall allocations to 

road construction and maintenance. Therefore there is a new trend now emerging to get 
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funds through a ñpay per useò concept, that is to say, users are held responsible for 

funding the roads they are using. This concept may be seen to be the fairest one for the 

development and maintenance of roads, but it does not acknowledge the contribution 

that transport investment makes to the social and economic fabric of the state. Poor 

quality or non-existent infrastructure increases the cost of moving goods, services, and 

people, and erodes the competitiveness of a country.  

Some countries have also benefited significantly from European grants, especially the 

least developed members of the European Union, who have received funding to develop 

their road networks to meet EU policies and objectives. 

As a general approach to funding mechanisms, hereby we provide two examples that 

may give a good introduction to different policies used by non-CEDR administrations. 

Firstly, the case of Australia: 

Case study - Funding formula used in Australia 

Under Australiaôs federal arrangements, state and local governments are 

responsible for road construction and maintenance. However, the federal 

government provides funding assistance under various programmes. The 

federal government also collects a fuel excise tax, a Goods and Services 

Tax (GST) on fuel and vehicle sales, and a road user charge that applies to 

heavy vehicles based on fuel consumption; while state governments collect 

vehicle registration fees and vehicle stamp duties. Federal revenue from 

road transport-related activities is added to the general revenue pool and is 

not earmarked for road infrastructure expenditure. Rather, expenditure 

under the various funding programmes is appropriated as part of the annual 

budget process. In addition to federal, state, and local revenue, private 

sector investment through Public Private Partnerships (PPP) is also a 

source of funding for some roads, and three states maintain networks of toll 

roads. The main funding mechanisms are summarised in the table below. 

The overall level of annual funding for road infrastructure in Australia has 

been increasing steadily from a level of AUS$16bn in 2009 to 

approximately AUS$20bn by the end of 2013. Their objective has been to 

achieve a rationalised, equitable, and transparent system of user charges 

across the network, and to have a more efficient use of the overall transport 

system. However, a recent consultation document by Infrastructure 

Australia (July 2014) has questioned whether there is an adequate return 

on the investment in the road sector, and whether this level of funding is 

sustainable.   

Overall, it would appear that the funding mechanisms in place in Australia 

are broadly similar to that of CEDR administrations. 

The funding mechanisms are summarised in the following table: 
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Funding 

Mechanism 
Implemented By Comments 

Goods & Services 

Tax 
Federal government 

Applied to most goods, 

including transport fuel, 

and vehicles 

Fuel tax Federal government 

Applied to transport 

fuel. A new Bill in 2014 

proposed that fuel 

prices would be linked 

to the Consumer Price 

Index (CPI). 

Luxury Car Tax Federal government 

Imposed on the GST 

value of certain cars 

over a threshold value 

Heavy vehicle 

charges 
Federal government 

Owners of heavy 

vehicles are required to 

pay a registration 

charge, and fuel based 

road user charges 

Vehicle registration 

charge 
State & Territory 

Annual Registration fee 

for private motor 

vehicles 

Stamp Duty State & Territory 

Payable on new vehicle 

registration or sale of a 

vehicle to another 

person 

Tolls State 

Primarily used in New 

South Wales, Victoria, 

and Queensland; in 

urban areas 

 

Also, Canada is worth knowing their funding mechanisms: 

Case study - Funding formula used in Canada 

Under Canadaôs Constitution Act, the provinces and territories have 

exclusive jurisdiction over the building and maintenance of national 

highways.  Local and municipal roads are under the jurisdiction of municipal 

governments.  The federal government administers a number of federal 

funds to assist with road infrastructure projects, many of which are 

structured through bilateral cost-sharing agreements with specific 

provinces, territories or municipal governments for specific projects.  Most 

of the monies for these various funds come from consolidated revenue, 

which is then allocated through a budgetary process.  However, part of the 
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federal gas tax revenue is earmarked for municipal infrastructure projects 

under the Federal Gas Tax Fund.  

Provincially, the general practice is not to tie fuel taxes to highway or road 

infrastructure projects.  In most provinces, expenditure on highway 

infrastructure projects is allocated under a government budget from the 

general revenue rather than from a particular tax source.  Public-private 

partnerships have also been utilised to fund major road infrastructure 

projects. Under the current P3 programme, about $1.25bn has been 

allocated for public private partnerships. The principal sources of federal 

funding are summarised below: 

National Road Infrastructure Funding - Federal Funding 

There does not appear to be a dedicated federal tax that only supports 

building and/or maintenance of national highways or roads.  

As noted above, although highways are the responsibility of the provinces 

and territories, the federal government has a long history of providing 

assistance for highway construction in Canada. Federal taxes, including the 

excise tax on gasoline and diesel fuel, go into the general coffers and help 

sustain a number of federal programs.  Federally funded infrastructure 

programs that assist in funding highways and roads, as detailed below, are 

primarily structured through bilateral cost-sharing agreements with specific 

provinces and territories.  The majority of these infrastructure funds are 

administered by Infrastructure Canada (IC). IC has just announced a new 

$120bn plan over a ten year period, which covers all modes of transport.  

In 2007, the federal government of Canada launched a Building Canada 

Plan, which aimed to provide $33 billion in stable, flexible and predictable 

funding to provinces, territories and municipalities, allowing them to plan for 

the longer-term and address their ongoing infrastructure needs. A new 

Building Canada Plan was launched in 2014, with a budget of 

approximately $14bn over a ten year period.  The main sources of federal 

funding are described herein. 

1. Federal Gas Tax Fund 

Two billion of the approximately five billion dollars in revenue the federal 

government receives annually from the Federal Gas Tax is allocated to the 

Federal Gas Tax Fund.  The Fund, which is permanent, supports municipal 

infrastructure projects, which can include building and maintaining local 

municipal roads.  According to Infrastructure Canada, every municipality in 

Canada receives a portion of the Fund.  The funding allocation is 

determined at the provincial or territorial level based on population.  

Funding is provided up front, twice a year to provincial and territorial 

governments or to the municipal associations which deliver this funding 

within a province, as well as to Toronto.  Projects are chosen locally and 
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prioritized according to the infrastructure needs of each community.  

Municipalities can pool, bank and borrow against this funding, providing 

significant financial flexibility.  

2.     Building Canada Fund 

The Building Canada Fund works by making investments in public 

infrastructure owned by provincial, territorial and municipal governments, 

and in certain cases, private sector and non-profit organizations.  Funding 

is allocated to each province and territory based on population. The 

Building Canada Fund is a cost-shared contribution program with a 

maximum federal contribution to any single project being 50 per cent.  The 

Fundôs aim is to build a stronger Canadian economy by investing in 

infrastructure projects that contribute to increased trade, efficient movement 

of goods and people, and economic growth.  One of the categories of 

investments that support economic growth includes the National Highway 

System.  

3.  Provincial-Territorial Base Fund 

The Provincial-Territorial Base Fund is a Can$2.275 billion fund that 

provides predictable funding to provinces and territories to address core 

infrastructure priorities.  It also requires the recipient to sign a Provincial-

Territorial Base Fund Agreement with the Government of Canada.  

According to Infrastructure Canada, to receive funding, provinces and 

territories must submit a capital plan containing a list of initiatives for federal 

cost-sharing.  The plan includes a brief description of each initiative, the 

eligible category of investment and the total eligible cost.  The federal 

government will contribute up to 50 per cent of the planôs eligible costs for 

provinces and up to 75 per cent for territories.

 

2.1. All Purpose Taxes 

2.1.1. General taxes 

General taxes are payments compulsorily collected from individuals or companies by 

central, regional or local governments. The tax system in a country has a crucial 

importance, as it is a powerful instrument that may be used by the government to regulate 

state economical processes in order to achieve the desired goals. 

There are different categories of taxes depending on the country one lives in, and also 

depending on the region in the same country, as they are often imposed by a variety of 

authorities. It has to be noted that most of CEDR member countries are also members 

of the European Union and European Economic Area. The legislation of these countries 

is harmonized in accordance with the EU provisions that ensure free movement of goods, 

capital and services within the internal market of these countries.  
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The most common general taxes include such measures as income, sales, property and 

service taxes. General taxes ensure several functions: 

Á provision of revenues in the state consolidated budget to fund much of the 

countriesô needs, such as the Health System, Education, National Defense, 

Transportation and Infrastructure Development, etc.  

Á redistribution of revenues. 

Á facilitating or limiting certain types of businesses and protection of certain sectors 

of national economy. 

Á limiting of activities harmful for public health. 

Depending on the mechanism of payment and calculation, taxes may be classified in the 

following groups: 

I. Direct taxes. They are levied on the income or capital of an individual or 

company. 

II. Indirect (non-direct) taxes. These are levied on sales on goods or 

services. 

There are also some uncommon cases where incomes coming from these taxes are 

aimed at a specific road fund, like in Yemen, where in 1995 a fund was created by the 

Government for the maintenance of their road network. Historically the first road funds 

of this type were established in the following countries:  

Á Japan Road Improvement Special Account. This special funding system was 

introduced in 1954 to meet the needs of the post-war road improvement 

programme. It was ñbased on the concept that road users who enjoy the benefits 

of improved roads should bear the burden for their improvementò. It includes an 

elaborate system for earmarking national and local taxes, both supplemented by 

general revenues, to finance the maintenance, improvement, and construction of 

roads. 

Á U.S. Federal Highway Trust Fund. It was introduced in 1956 to finance 

construction of the interstate highway network. The fund revenues derive from a 

variety of highway user taxes, including motor fuel taxes on gasoline, diesel, a 

graduated tax on tyres weighing 40 pounds or more, a 12% retail tax on selected 

new trucks and trailers and heavy-vehicle use tax on all trucks with a gross 

vehicle weight more than 55,000 pounds. Tax rates are adjusted as part of the 

regular budgetary process. 

Á New Zealand National Road Fund (NRF). The original road fund was established 

in 1953, although the latest version, the National Road Fund, was created in 

1996. The fund derives revenues from a fuel excise tax, weight-distance charges 

on diesel vehicles purchased as distance licenses and approximately 

proportional to gross wheel-load (and hence more closely related to damage 

imposed to the road pavement) and motor vehicle registration and license fee. 

Other countries like the USA, are now considering introducing new taxes aimed at 

collecting money for road and bridge maintenance. For example, last February 2014, a 

proposal was carried out by the Republican Party to earmark the current $61 million 
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collected from the Division of Motor Vehicles, and additional taxes from gun and 

ammunition sales, for road and bridge maintenance in the State of Rhode Island. Rhode 

Island´s roads are the second worst in the USA, only bettered by Alaska, according to 

the Reason Foundation´s 2013 Annual Highway Report. With the allocation of these 

taxes, the State will be able to receive a new way of funding their road maintenance. 

In its essence, every tax system is efficient and has to be supported and endorsed by 

taxpayers, given that the taxpayers want to see that taxes are used in an effective and 

transparent manner. Earmarked taxes (special purpose taxes) may be mentioned as an 

example of an efficient tax, as they have a definite purpose to their use. Speaking of road 

funding such taxes might be indirect (non-direct) taxes, e.g. excise duty on fuel. In some 

countries, part or even 100% of this duty are allocated to specific purposes - i.e. road 

maintenance. As many countries have experienced a shortage of funding for road 

maintenance that may not be compensated from general taxes, this is one way to 

motivate taxpayers to pay earmarked taxes. 

There is a problem however that the transport sector indirectly influences other sectors 

of the national economy, which theoretically would also have rights to receive a certain 

share from the excise duty on fuel. This is a separate subject reviewed in the section 

ñSpecial Purpose Road User Taxesò. The general principle is that the distribution of the 

annual general budget is the task for each government, depending on its economic and 

political priorities. Problems usually arise in those countries where annual budget 

revenues do not cover or only partly cover the necessary expenses for infrastructure 

construction and maintenance, as well as the other general expenditures for long-term 

economic viability of the country, e.g. education, healthcare and social security. In such 

cases, the planning of annual general budgets and the rates of different taxes is often 

subject to political demands instead of the needs of a balanced national economy. 

We can see pros and cons of this funding mechanism in the following table: 

 

Advantages         Disadvantages 

High level of funds give huge 
possibilities for investing policies 

Usually these taxes are not exclusively 
aimed at funding roads. 

Sources of income come from various 
ways, so economic cycle impact may be 

reduced 

It is influenced by economic cycles, so in 
crisis or recession periods, revenues fall. 

 

Using general taxes for road investing 
avoids their usage for social expenditure 
or social investments, such as hospitals 

or schools; the latter are much more 
valued by citizenship 
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2.2. Special Purpose Road User Taxes and Fines 

2.2.1. Vehicle taxes  

Vehicle taxes are normally of two main types: 

1. Taxes which are applied at the purchase of the vehicle, 

2. Taxes that are associated with the ownership of the vehicle and its use on public 

roads. 

The first type of vehicle tax is usually applied when the vehicle is new, and is commonly 

referred to as a Vehicle Registration Tax (VRT). The VRT is chargeable on registration 

of the vehicle in the state when it is purchased by the owner. It is a one off tax which is 

calculated as a percentage of the vehicleôs price. In Ireland, the VRT is determined as a 

percentage of the vehicleôs Open Market Selling Price (OMSP), which is the expected 

retail price of the vehicle as calculated by the Revenue.  In the case of vehicles which 

are purchased second hand, a vehicle sales tax can be applied. 

The second type of vehicle tax is associated with the ownership of the vehicle, and 

usually takes the form of annual payments. This category of taxes includes the road tax 

(motor tax) or license which is required to operate and use the vehicle on public roads, 

and to charges associated with vehicle testing for road worthiness. The road tax or 

license is payable annually, and in the case of cars is usually determined based on CO2 

emissions. This form of tax favours the ownership of vehicles with smaller and/or more 

efficient engines, such as diesel engines. In Ireland this road tax commences at around 

ú170 per annum for small engines, but can increase up to ú2350 per annum. This type 

of assessment was introduced in Ireland for new private cars in 2008. Cars which were 

registered before this date are still taxed on the basis of engine displacement. In the case 

of Goods Vehicles, the basis of assessment for road tax is usually the unladen weight. 

For example, in Ireland, a goods vehicle with an unladen weight of 10 ton would be liable 

for an annual tax of ú1,886. 

Sometimes, as happens in Australia, owners of heavy vehicles are required to pay a 

registration charge in order to ensure that heavy vehicles ñpay for their fair share of road 

spending.ò 

The amount of revenue generated from transport taxes is considerable. Figures 

published by Eurostat would indicate that approximately ú63billion was generated in 

2011, and the figure has been increasing on an annual basis. There was a decrease in 

these taxes following the economic crisis in 2008.  

While these figures are mainly due to taxes related to the ownership and use of motor 

vehicles, they also include taxes generated from aircraft, ships and railway stock. These 

transport taxes are usually ñone-offò taxes related to the import or sales of transport 

equipment (registration or import taxes) or recurrent taxes such as annual road tax.    
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EU-27 Transport Taxes (environmental taxes), 2000 ï 2011 (billion EUR) 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

49.3 49.6 50.2 50.9 55.4 58.7 62.0 66.7 63.9 57.8 60,2 63.3 
Source: Eurostat (Environmental taxes, 2013 edition) 

In Ireland, the revenue generated from the VRT is approximately ú380m annually; the 

corresponding figure for annual motor taxes for private vehicles is approximately ú750m. 

These annual revenues for Ireland are indicated in the table below. 

 

Environmental tax revenue 2008-2012 (Ireland)                                                                                                úmillion 

Tax type 2011 2012 2013 2014 2015 

Energy taxes 2,694 2,621 2,704 2,804 2,995 

Transport taxes 1,449 1,472 1,662 1,777 1,868 

Pollution and Resource 61 66 64 57 45 

Total 4,204 4,159 4,430 4,638 4,908 

 

 
 

 

     

Source: Central Statistics Office, Ireland (www.cso.ie)      

  

The registration of new vehicles is an important issue for any Road Administration, 

providing valuable information on vehicle ownership, growth trends, security, and 

reinforcing objectives such as sustainable energy and other key issues related to fuel 

use. 
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The amount of vehicle registration tax paid can vary depending on the following features: 

Variables 

Registration date 

Car age 

Engine capacity and type 

CO2 emissions 

Others 

 

The EU is currently aiming to minimize the problems that arise from international borders 

and inconsistent regulation on vehicle taxation (principally registration and circulation). 

We can see pros and cons of this funding mechanism in the following table: 

 

Advantages         Disadvantages 

Wealthier households tend to own more 
valuable vehicles and so contribute 

more in registration fees 

As they are usually imposed as a ñone-
offò charge or fixed annual fee, vehicle 

taxes are not directly related to use 

Vehicle registration provides a means of 
identifying vehicles, confirming 

ownership, ensuring that insurance has 
been paid and enforcing traffic and 

roadworthiness regulations 

Tax payments can be avoided by users 
if neighbouring countries haven´t 
charged the appropriate vehicle 

registration fees 

It applies to every vehicle that uses the 
country´s roads 

The sale and registration of new 
vehicles is related to economic activity 

and spending power 

It gives possibilities for an ecological 
regulation 

Usually these taxes are not exclusively 
aimed at funding roads, so users 

perceive that their taxes are being used 
for funding several Administration needs 

 
It is influenced by economic cycles, so in 
crisis or recession periods, revenues fall 

in line with reduced vehicle sales 

2.2.2. Fuel Taxes 

These taxes are classified as non-direct taxes and are not homogenous among the 

different countries. 
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Almost since the inception of motorized transport, fuel or ñgasò tax has provided an 

important source of revenue for local and national governments. Indeed, in the US, such 

levies are a main source of finance for the entire highway infrastructure. 

However, as vehicles become more fuel-efficient, this income is falling each year in real 

terms, creating a widening funding gap. The emergence of electric and hybrid cars is 

only accelerating the decline. 

Fuel taxes generally apply on: 

¶ domestic consumption of products (mineral oil, leaded and unleaded gasoline, 

diesel oil, liquid natural gas) ï consumption tax 

¶ domestic production and import of products (mineral oil, leaded and unleaded 

gasoline, diesel oil, liquid natural gas) ï fuel excise 

¶ import or authorisation of products (e.g. environmental surcharge on lubricant 

oils) ï product surcharge 

¶ domestic sales ï Value Added Tax 

VAT cannot be categorised clearly as a fuel tax. Since intermediate consumers of the 

production-marketing chain can claim its amount to be reimbursed, VAT as a fuel tax 

only burdens end-user individuals with private cars. Revenue of VAT on fuel can only be 

estimated and the amount is insignificant in comparison with total fuel consumption. 

There are places, like Australia, where owners of heavy vehicles are required to pay a 

fuel-based road user charge in order to ensure that heavy vehicles ñpay for their fair 

share of road spending.ò 

The excise duty collected from the sale of petroleum products can be significant. As can 

be seen from the previous table of environmental tax revenue in Ireland (section 2.2.1), 

the amount of duty has been in the region of ú2bn each year over the period from 2008 

to 2012. This revenue is likely to reduce over the coming years with the introduction of 

electric vehicles. If the number of electric vehicles grows to a stage where they are 

greater than the number of conventional engines, this will lead to a significant loss of 

excise duty revenue, and some consideration may be necessary to consider an 

alternative form of duty on the consumption of electricity for driving. 

The figure below indicates the growth in light electric vehicles up to the year 2020. It is 

forecast that there could be up to 6.5m light duty electric vehicles in the world by 2020.  

This is made up of hybrid (HEV), plug-in hybrid (PHEV) and battery electric vehicles 

(BEV). Navigant Research have reported that plug-in electric vehicles could reach 2.4% 

of global light duty vehicle sales by 2023. 
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An additional issue in the coming years will be the reduction of vehicle operating costs 

(i.e. the reduction of fuel costs per km because of more efficient combustion engines). 

This will lead to the situation that excise duty on fuel will cease to be a reliable indicator 

of road use and kilometres travelled. This will lead to a further reduction in the revenue 

available to governments for road construction and maintenance. The USA may be 

mentioned as an example where historically the major share of road development and 

maintenance funding came from excise duty on fuel. 

 

http://www.google.ie/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMn9xPjR08gCFQVdFAod6gIOHw&url=http://cleantechnica.com/2013/09/30/electric-vehicles-speeding-toward-7-global-sales-2020/&psig=AFQjCNHLbieAJrNnr1-nRf55-ejdyM62zA&ust=1445519508881596
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Because of the use of more efficient vehicles the allocations to road maintenance are 

diminishing in the USA. As a result of this, they are developing an alternative to this road 

funding model, with the introduction of a new payment for every driven mile (~1.5 US 

cents). This system in the USA has been developed in the last 10 years. Two pilot 

programs were launched in 2017 and 2013 and their results are available here: 

http://roadchargeoregon.org. 

 

                    Advantages       Disadvantages 

Costs of collection and enforcement are 
low because taxes are collected directly 

from fuel distributors through service 
stations 

If implemented in a single state or 
province consumers can avoid the 
charge by purchasing fuel across 

borders 

Non-road users can be exempted 
Road costs are not directly determined 

by fuel usage or type 

Instrument for environmental regulation 
They impose a larger relative burden on 

low-income than on high-income 
households 

Easier to prevent from fraud (i.e. 
colouring untaxed fuel) 

Rural households at all income levels 
spend more on gasoline and diesel fuel 

than is spent by comparable urban 
households because their journeys tend 

to be longer and more frequent, and 
their vehicles tend to be less fuel 

efficient 

 
Electric cars and new vehicles are more 
efficient in fuel consumption, hence they 

contribute less to fuel taxes 

2.2.3. Green Taxes 

These taxes charge cars for causing air, water and noise pollution externalities. There 

are different types of taxes, like pollutant emission charges or ecotaxes (environmental 

taxes). 

As the implementation of emissions meters is too expensive, a more feasible alternative 

is usually implemented that is a per-mile emission charge, based on average values for 

each vehicle class, or periodic testing of individual vehicles, increased by roadside 

sensors to identify gross polluters. 

A current example is the Ecotax, that is under analysis to be implemented soon  in 

France. Despite the fact that the funds collected will gross the French Infrastructure 

Financing Agency (AFITF), an important percentage of the incomes are estimated to be 

earmarked to develop and refurbish the existing roads. 

http://roadchargeoregon.org/
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The French Ecotax is being studied to be implemented over free-toll roads and will apply 

to some heavy vehicles (more than 3.5 tonnes). 

 

                     Advantages        Disadvantages 

Encourages drivers to reduce emissions 
by driving less or using a lower emission 

vehicle. 

Road costs are not directly determined 
by emissions 

Fairer than a fixed pollution charge Implementation costs 

Lower income households usually own 
old and therefore relatively high polluting 

vehicles 
Difficult to implement in foreign vehicles 

Drivers are encouraged to drive less; 
therefore, congestion can be reduced 

and so does fuel consumption and 
pollution 

 

 

Case study - Congestion Taxes: Area charges in Sweden 

In 2006, a congestion trial 

was conducted in Stockholm 

for 6 months aimed at 

reducing traffic in the city 

centre by 10-15%, enhancing 

the flow of traffic, reducing 

the level of emissions and 

improving the inhabitantsô 

view of their city.  

The charge was collected 

upon arrival in and departure 

from a restricted area from all 

vehicles other than taxis, 

buses, emergency vehicles, 

motorcycles and ñgreen 

vehiclesò. The level of charge 

depended on the time of day. 

The congestion charge was collected electronically through an on-board unit, 

or by identifying the vehicleôs registration plate.  
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The impacts of congestion charging in Stockholm were more significant than 

expected, and they were felt fairly quickly after the system was introduced. 

 

 

Half of the changes came about as a result of drivers choosing public 

transport instead of driving because of the congestion charges, increasing 

the use of public transport by 5%. The other half resulted from fewer car 

journeys taken and from altered routes and destinations.  

The trial did not result in significant car-pooling (sharing car) or increased 

numbers of people taking up remote work. Nor did it result in people setting 

off earlier in the mornings. 

 

Source: Pricing as a tool for funding and regulation in an equity´s perspective. PIARC Technical 

Committee 
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Source: Pricing as a tool for funding and regulation in an equity´s perspective. PIARC Technical 

Committee 
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According to the surveys, the attitude of road users towards congestion 

charges became noticeably more positive during the trial. 

 

Source: Pricing as a tool for funding and regulation in an equity´s perspective. PIARC Technical 

Committee
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2.2.4. Fines 

A fine (penalty) is money paid usually governmental authority, as a punishment for an 

offence. The amount of a fine can be determined case by case, but it is often announced 

in advance. 

One common example of a fine is money paid for violations of traffic laws. The common 

practice is that the collected fines are transferred to general or municipal budgets but 

their share is very insignificant. It is of course possible that fines for traffic violations (e.g. 

exceeding speed limits) as earmarked taxes are used to improve traffic safety in the road 

network. 

 

2.3. Road User Charges 

In order to satisfy growing needs of road users and road transport, countries aim to 

provide a safe, reliable and sustainable transport system. The lack of funding for road 

construction, maintenance, and operation has led to the more widespread use of road 

user charges, in this way charges can be directly related to the use of the road, it is a 

suitable solution for vindication of ñthe user paysò and ñthe polluter paysò principles as 

well as for modulation of toll rates in respect of time and of infrastructure elements. 

Incomes from user charges are handled differently in CEDR member countries, it could 

be contributed to the state budget, or could be collected and used by a road manager 

company (e.g. Asfinag in Austria). 

Private funding is mainly referred to collect money from users to fund the road, with some 

exceptions explained in these documents. Private funding requires an adequate legal 

framework and a proper and fair contract scheme. 
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In the following graphic, some examples of countriesô private funding can be seen: 

 

Source: Funding and financing of road infrastructure beyond the global financial crisis. PIARC Technical Committee 1.2 

Revenues are principally reinvested in the transport sector, for new road projects, 

operation, maintenance and development of road network or even cross financing other 

transport modalities, such as railway (Switzerland) and public transport. 

2.3.1. Distance based charges  

These charges depend on the number of km/miles driven. Road users pay via different 

toll collection systems. First technology introduced was the toll gate/plaza system. This 

type of toll collection can still be found in case of concession type motorways in 

Mediterranean countries, but by reason of environmental issues and road user 

convenience, preferably ñfree flowò systems are being built since. License number 

recognition based video-tolling systems are widely used, in European electronic free-

flow systems however, driven distance is measured by on-board units that use DSRC 

(Dedicated Short-Range Communications) or GNSS (global navigation satellite system) 

positioning. 

By charging vehicles according to distance travelled, governments can reverse the 

decline in fuel tax revenue, and help ensure that drivers make an appropriate contribution 

to the safety and costs of a high-quality road network. 

According to KPMGôs Foresight ñFinding a new way to fund highway infrastructureò, the 

costs of using a highway -such as surface and pavement damage, safety, congestion, 
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accidents, air and noise pollution- are tied more closely to the number of miles travelled 

than to the amount of fuel consumed. 

In countries using this method, mainly HGVôs are subject to such charges. 

In Germany, as of 1st Oct. 2015, vehicles and vehicle combinations with a gross vehicle 

weight of 7.5 tons and higher will be required to pay toll (formerly only vehicles over 12 

tons were subject to toll). 

In EU countries toll rates, thus the volume of toll revenues are to be determined by the 

principle of infrastructural cost recovery as well as to cover costs due to the air pollution 

caused by the vehicle, so that internalizing external costs of transport. 

These tolls may be collected either directly by Public Bodies or by concessionaire 

companies, which also can be paid for the infrastructure by those tolls, or by Public 

Bodies, in which case concessionaire companies will just collect tolls to give them to the 

Public Administration. 

There are several types of distance-based charges such as the following: 

2.3.1.1. Vehicle-Miles-Travelled charges (VMT) 

This charge is based on the number of km/miles driven by the vehicle. There are several 

ways of measuring the distance travelled, either manually or automatically.  

Annual inspections and self-reporting with spot checks are some of the possible manual 

methods. Automatic recording can be done by internal devices that communicate 

odometer readings to a VMT billing system or by electronic vehicle identifiers read by 

gasoline or diesel fuel pumps. 

Advantages Disadvantages 

Road user costs are directly determined 
by km/miles driven 

High-mileage drivers could avoid this 
charge by registering their vehicles 

outside a particular jurisdiction 

Studies have demonstrated that fraud 
rates are low 

Governments pay the capital costs for 
collecting the vehicle data 

If odometer audits were performed with 
other vehicle servicing, costs would be 

lower 

Operational costs are higher than the 
costs associated with current fuel taxes 

and they have high start-up costs as 
well 

Drivers are encouraged to drive less or 
to change to public transport; hence, 
congestion can be reduced as well as 

fuel consumption and pollution 

Older vehicles have to be retrofitted with 
the equipment used to measure 

distance travelled and communicate the 
data 
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Advantages Disadvantages 

 Difficult to implement in foreign vehicles 

 

Main goals of a VMT (vehicle miles travelled) fee model are: 

Á to generate sufficient funding to meet national road infrastructure investment 

needs and safety goals 

Á to reduce congestion, pollution, total vehicle trips and average journey distances 

Á to reduce commercial vehicle travel times, thus raising productivity 

Á to ensure that vehicle charges accurately reflect their environmental impact (i.e. 

congestion, air pollution, road and pavement damage) 

Á to satisfy data privacy requirements. 

A full-scale transition may take several years, and requires collaboration between 

regional and national agencies and private investors and providers, as well as public 

understanding and acceptance of the rationale and benefits of VMT. 

2.3.1.2. Weight-Distance Charges 

This fee is a charge on heavy goods vehicles, which are those vehicles which cause the 

most damage to roads. 

 

 

It is aimed at covering the road maintenance costs imposed by each weight class of 

vehicle, taking into account the fact that bigger and heavier vehicles cause more damage 

in roads than smaller and lighter vehicles. The charge is lower with multiple axles and 

increases with gross vehicle weight. 

This fee is used in New Zealand and Iceland to charge diesel vehicles and was used in 

Norway and Sweden until the early 1990s. This fee is administered separately from the 

general tax system and all revenues collected from the sale of the licenses are paid into 

a separate account to support spending on roads.  

Switzerland charges a distance-based duty (HVF) on heavy good vehicles, based on the 

weight of the truck and its emission category. The system is implemented with stricter 

standards than proposed in Eurovignette directive. This duty is levied on the entire Swiss 

territory and Liechtenstein. All vehicles of more than 3.5 tones that are used to transport 

freight, are registered in Switzerland, or travelling on the Swiss road network are subject 

to this duty. 

One-third of the income generated is transferred to the cantons; the remaining two-thirds 

are kept by the state. The cantons mainly use this funding to cover costs not met through 

other means. The state uses its share to fund rail projects such as the Rail 2000 (new 

Weight distance charge = Vehiclesô gross weight × Distance driven 
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lines through the Alps, links to the European high-speed rail network, and rail noise 

abatement measures).  

 

                      Advantages        Disadvantages 

Charge related to road costs, and is 
imposed on vehicles depending on how 

they damage the road pavement. 

It can cause negative impact on freight 
transport and increase goods transport 

costs. 

Encourages the use of vehicles with 
axle configurations, which do less 

damage to the road pavement. 
Implementation costs. 

Drivers are encouraged to drive less ï I 
am not sure if this applies in the case of 

Commercial Vehicles, therefore 
congestion can be reduced and so does 

fuel consumption and pollution. 

 

 

 

Case study: The distance-based electronic toll system in Hungary 

On 1st July 2013, the electronic, distance-based toll system (DTS) has been 
introduced on a total of 6,500 km road network of the Hungarian public road 
network (motorways, highways, main routes). 

The system complies with the European Union requirements and the 
directives of the European Electronic Toll Service (EETS) (Act LXVII of 2013 
on distance-based toll payable for the use of motorways, highways and main 
routes).  

This type of toll is required to be paid by all vehicles with a maximum 

permissible gross weight exceeding 3.5 tons on motorways and main road 

sections outside built-up areas. The amount of the charge is determined by 

vehicle category (number of axles), environmental classification and road 

category (and of course by the distance travelled). Users can purchase route 

tickets on an occasional basis or in advance, through official website, at the 

reseller points, or via mobile app. For occasional users registration is not 

needed, but itôs easier, and faster to buy route ticket with valid registration.  



 

Page 32 / 88 

 

 

 

 

Funding formulas for roads: Inventory and assessment 

 

Hungarian road network subject to DTS (2015) 

An on-board unit also can be purchased, that is a GPS-based tracking device 

suitable for tracking the route travelled by the vehicle.  

Unauthorized road usages can be effectively detected due to the fixed 

gantries and extensive mobile control system operated all over the tolled 

network. Beside the official control support done by the National Toll 

Payment Services PLC., the public administrative fines are imposed by the 

Police.  

Revenues from the toll system is contributed to the State budget and 

provides financial cover for operation and maintenance of the toll system and 

the road network (based on priority), and other functions of the State related 

road traffic infrastructure (e.g. research&development, road network 

protection system, technical regulation, road network data collection). 

The external cost charge shall be used to decrease environmental pollution 

generated by transport, improve road safety, support the Trans-European 

Transport Network etc.

 

2.3.2. Time based charges (vignettes) 

The vignette is a form of charge through time instead of distance. 

Vignette systems were first implemented in countries with developed road (mostly 

expressway) networks, but with no possibilities of installing toll gates or plazas 

afterwards. Road users have access to speed lanes, motorways and other roads by 

virtue of the payment made. 

The vignette system is an effective solution, relatively inexpensive and can be 

implemented in a short time, although it comes with the issue of disproportionate burden-
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sharing, road usage frequency and distance driven within validity period is 

uncontrollable.  

In EU countries Vignette periods are generally 4 days, weekly, monthly and the maximum 

is one year. Switzerland only sells an annual vignette.  

In the case of vehicles with maximum permissible gross weight exceeding 3.5 tons, daily 

vignettes must be applied.  

Vignette prices are to be determined according to Eurovignette Directive, prices of 

vignette types are in proportion to yearly vignette prices. 

 

Case study: Motorway user charge in Latvia 

The charge in Latvia enters into force on 1st July, 2014. Everybody can book 

vignettes online in https://www.lvvignette.eu/ portal. A previous registration 

is not required. The vignette is stored electronically and there is no need to 

carry further paper documents with you.  

The charge is paid for the use of the sections of the main state roads by 

commercial vehicles and their combinations having the gross vehicle weight 

exceeding 3,500 kilograms, and which are intended or are used for the 

carriage of goods by road. 

 According to the The Law on Road User Charges the purpose of the road 

user charge is the facilitation of the maintenance and development of the 

main state roads, as well as of the use of more environmentally friendly 

vehicles in Latvia.  

 

The rate of the charge 

1. For goods vehicles and their combinations having total laden mass from 

3501 kg up to 12 000 kg 

Engine exhaust emission 

level of a vehicle 

Rates of the charge (euro) 

Daily 

rate 

Weekly 

rate 

Monthly 

rate 

Annual 

rate 

EURO 0**, I, II, III 
8 20 40 

484 

EURO IV and less polluting 400 

 

  






































































































