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The aim of this report is to quantify theinvestment needs for
upgrading the European motorway network and to estimate its impacts

1. Aim and scope of the report

(1) The network under concession is not the network on which investments are proposed. The study considered the 60,317 km of motorway network in ASECAP full member countries in 2023.

Aim of the report
• EU motorways have been constructed with the highest quality standards and 

significant efforts are continuously made to maintain the network in optimal 
conditions, however substantial investments are still required to adapt it to the 
new mobility trends and Environmental, Social, and Governance (ESG) goals

• The increasing demand for efficient and sustainable mobility, coupled with 
growing expectations for reducing environmental footprints and enhancing the 
quality of life for citizens, drive the need for modernization and optimization of 
the European motorway infrastructure

• This report aim is to identify the needed investments to meet these environmental 
and  sustainability  challenges,  and  assess  the  positive  impacts  of  their 

implementation in the sustainability, safety, and digital areas

• By addressing these needs, the report will offer a comprehensive perspective on 
the future investment needs to upgrade the European motorway network, 

ensuring that the road network supports global sustainability and smart urban 
development goals

• These investments are not included in the current concession contracts¹, nor 
do they represent a commitment for the concessionaires

Analysed topics

Provides an overview of the European motorway network, a detailed 
explanation of the concept of tolls, and an in-depth analysis on the various 
types of concessional models and tolling systems employed throughout 
Europe

Address the essential contributions of transport infrastructure to current 
challenges, outlines key projects aimed at developing sustainable, safe, 
and digitalized transport across Europe, and quantifies the investment 
requirements for the motorway network in ASECAP member countries

Explores the cost-benefit analysis of necessary investments, examines the 
socio-economic impacts of these investments, and states the essential 
role of tolling in financing the required infrastructure
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• The geographical scope 
of the study is Europe

• Special focus on the 15 
ASECAP full member 
countries for which data 
is available: Austria, 
Croatia, Denmark, France, 
Greece, Hungary, Ireland, 
Italy, Morocco, Poland, 
Portugal, Serbia, Slovenia, 
Spain, The Netherlands, 
Turkey

• Morocco is also included as 
ASECAP associate country
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This report provides a Europe-wide analysis, with a special focus on
the15 European countries full members of ASECAP

1. Aim and scope of the report

Geographical Scope

Temporal Scope
• For descriptive purposes, historical data with the maximum available period 

has been used

• The investment data comes from a survey conducted by PwC in 2024

• This data has been used to estimate impacts and primarily provides 
information on investments for 2025-2035

full members15 associates3

• ASECAP  is  the  European  Association  of  Operators  of  Toll  Road 
Infrastructures and its network is comprised by 18 countries (15 full 
members and 3 associate members)

• Its purpose is to defend and develop the system of motorways and road 
infrastructures in Europe applying tolls – the user pays principle - as a 
powerful tool to ensure the adequate financing of their construction, 
maintenance and operation
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Motorways play a vital role in modern economies, serving as the
backbone of road transport, the most widely used form of inland transportation

Executive summary

(1)  In the case of passengers, it has been considered road passenger transport: Passenger cars, powered two-wheelers, buses & coaches 
Source: PwC analysis with information from “EU Transport in Figures - Statistical pocket book 2023”, European Commission (2023).
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• At the dawn of the 20th century, motorways did not exist. Today, however, extensive motorway networks span the globe, representing one of the most 
significant infrastructure achievements in history

• These networks have become indispensable to modern economies, enabling efficient transportation and fostering connectivity and trade
• Within the EU-27, road transport remains the most utilized mode of inland transportation. Over the past two decades, road freight transport has increased by

38.6%, while passenger transport1 has grown by 15.0%
• These trends highlight the essential role of road networks in meeting transportation demands and driving economic activity

Growth of road transport for passengers and goods in the EU-27 (2000-2021)

+15.0%

Covid
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Currently, theEuropean motorwaynetwork spans nearly 86,000
kilometers, with Spain, Germany, France, and Italy contributing to 59% of the 
total length

Executive summary

• The development of motorway infrastructure has profoundly transformed the movement of people and goods. It has reshaped economic governance, bridged 
previously isolated regions, and catalyzed both national and regional development

• The European motorway network, spanning 85,990 kilometers, is a cornerstone of the EU's internal market. It supports economic growth, facilitates trade, 
and strengthens social, territorial, and economic cohesion among member states

Length of the European1 motorway network (km)
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17,788
(21%)

13,241 12,637
(15%) (15%)

7,072
(8%)

3,726 3,526
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2,474 2,249 2,210 2,193 1,849 1,763 1,606 1,544 1,363 1,341 1,298 1,000

59% of the European motorway 
network
belong to Spain, Germany, France and 
Italy

59%

2023 data from ASECAP 2022 data from Eurostat2

(1) The term 'European countries' refers to 27 EU countries, 3 EFTA countries (Iceland, Norway, and Switzerland), and 4 EU candidate countries (Montenegro, North Macedonia, Serbia, and Türkiye).
(2) The most recent data available, from 2022, has been utilized. For Belgium, data from 2021 has been used. There was no data available for Iceland, Latvia, Malta, and Montenegro.

Source: PwC analysis with information from ASECAP and Eurostat. The differences between the databases are approximately 4%.

PwC
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The road transport sector faces significant challenges as it is responsible for 73% 
of transport-related emissions and 21% of total emissions in Europe

Executive summary
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Transport greenhouse gas emissions in Europe 
(1990-2022, million tonnes of CO2 equivalent)
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(1) Including emissions from international bunkers.
Source: PwC analysis with information from the European Environment Agency.
PwC

% of transport greenhouse gas emissions (20221)

Road transport Other 
transports

Transport

21.1%

8.0% 29.1%

• Despite its critical role, the road transport sector faces significant challenges. Since 1990, emissions from road transport have steadily increased, now 
accounting for 73% of transport-related emissions and 21% of total emissions in Europe

• The urgency to decarbonize road transport has never been greater. Addressing this challenge requires a unified and coordinated effort at both European and 
national levels to modernize road infrastructure and accelerate the transition to sustainable, resilient, and efficient transport systems. This transition is 
vital for achieving the EU’s climate goals and meeting the objectives of the European Green Deal
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The transformation of themobility sector requires investments in
sustainable, safe, and digitized infrastructure to upgrade the European motorway 
network

3.2 Description of the main projects to develop a sustainable, safe and digitalized transport in Europe

• The mobility sector is undergoing a profound and rapid transformation, driven by several key factors. These include the technological revolution spurred by the energy 
transition, advancements in assisted, autonomous, and connected vehicle technologies, and the emergence of innovative mobility services

• As the sector evolves, there is a strong emphasis on creating more efficient, sustainable, and safer roads. This focus aims to generate both short-term and long-term 
benefits for customers and users

• Sustainability and ESG factors are now central to the road transport sector, which is addressing environmental impact and future challenges. Security remains a
priority, with digitalization improving asset management and real-time mobility, enhancing safety and user experience

• To achieve these goals, significant investments are needed to improve the infrastructure of European motorways in the areas of sustainability, safety, and digitalization:

Sustainability Safety Digitalization

Reduce CO2 emissions derived from 
transport services

Enhance road safety and reduce accident 
rates on the motorway network

Improve efficiency and real-time 
management of the motorway networkGoal

Key areas

Lighting optimization

Photovoltaic panels

Alternative fuels and charging infrastructure

Carpooling and reserved lanes

Free-flow road charging infrastructure

Decision Support Systems (DSS)

Intelligence Transport System (ITS)Prediction of road pavement deterioration

Investment areas to upgrade the European motorway network

Communication network investments
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The modernization of thetransport network to transformthemobility
sector requires significant investments in sustainability, safety, and digitalization

Executive summary

48,483
(68%)

Sustainability

17,307
(24%)

Safety

6,071
(8%)

Digitalization Total 
investments

(100%)

• In this context, ASECAP (the European Association of Operators of Toll Road Infrastructures) has commissioned a report to quantify the investments needed 
to upgrade the European motorway network and assess their socioeconomic impact.

• To estimate these investments, a comprehensive survey was conducted among ASECAP member associations and their concessionary companies.

• Based on the survey data, it is estimated that an investment of €71,861 million, in addition to current motorway obligations, is necessary to upgrade the
motorway infrastructure to tackle the current challenges.

Identified investment needs to improve the motorway network in ASECAP member countries, broken down by investment area (M€, 2025-20352)

71,861

(1) Alternative fuels infrastructure includes charging points for electric vehicles, hydrogen charging points and dynamic recharging systems.
(2) According to the survey 27% of the responses indicate that they would carry out the investments in less than three years, 19% in three to five years, 43% in five to ten years, and 10% in more than ten years. The period “2025-2035” has 

been defined assuming that the investments will begin in 2025 and takes into account only 10 years, since 90% of the responses fall within that period.

PwC Sources: PwC analysis with information from a survey conducted with ASECAP member associations.
For more information see the methodological annex.
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Intelligence 
Transport 
System

Free flow tolling 
infrastructure

Aligned activities: a 3-step approach

(1) Note that not complying in the EU Taxonomy does not imply that the investments are harmful for the environment but that they do not contribute enough to the EU Green Deal Goals 
Sources: EU Taxonomy Navigator, EU Taxonomy Compass
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Alternative fuels 
infrastructure

Lighting 
optimisation

Nine of thenecessary investments meet thesubstantial criteria of theEU 
Taxonomy, accounting for €27.2 billion, which is 38% of the total investment

To be aligned with the EU Taxonomy, an 
economic activity must meet technical selection 

criteria related to:

Not cause significant harm to any of the 
other five environmental objectives

Comply with minimum social safeguards 
(OECD Guidelines for Multinational Enterprises and 
the UN Guiding Principles on Business and Human 
Rights)

Substantially contribute to at least one of 
the 6 environmental objectives, with a clear 
rationale:

1. Climate change mitigation
2. Climate change adaptation
3. Water protection
4. Circular economy
5. Pollution prevention
6. Biodiversity and ecosystems

The identified investments have been analysed to understand whether they comply with 
the substantial contribution criterion of the EU Taxonomy

The result of the analysis shows that nine investments (47%) would make a substantial
contribution to the goals of the EU Green Deal

EU Taxonomy

27.2 bn€
38% of the total investment amount

Park & Ride 
systems

Low 
temperature 

asphalt

Photovoltaic 
panels

Executive summary
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The investments on alternative fuels 
infrastructure can contribute to 

achieving the mandatory goals set 
by the AFI regulation
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Furthermore, some of theidentified investments arealso aligned with
the objectives of the AFI regulation and the ITS directive

• This regulation aims to ensure the basic infrastructure for 
the adoption of all types of alternative fuel vehicles, ensure 
full interoperability of the infrastructure and provide thorough
user information and sufficient payment options

atalternative fuels infrastructure
• To accomplish this objective, it sets mandatory national 

targets for the deployment of alternative fuels infrastructure 
in the EU for all vehicles

Alternative Fuels Infrastructure
(AFI) Regulation

9,742 bn€
13.5% of the total 

investment amount

• The main objective of the ITS directive is to promote the 
development of innovative transportation technologies to 
create ITS

• To achieve it, the directive introduces common standards and 
specification to establish interoperable and efficient ITS

• It was amended in 2023 with  the aim to adapt to the 
emergence of new road mobility options and automated 
mobility

Intelligent Transport Systems 
(ITS) Directive

2,217 bn€
3.1% of the total 

investment amount

The investments in Intelligent 
Transport Systems can contribute to 

achieving the goals set by the ITS 
directive

Executive summary
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Executive summary

These investments would yield significant socioeconomic benefits for the
EU, enhancing GDP, boosting employment, and increasing tax revenue

These investments will have a substantial socioeconomic impact on the EU, contributing to GDP, employment, and tax revenue. Furthermore, they will help to
reduce greenhouse gas emissions, alleviate congestion, lower noise pollution, and improve road safety.

25,653
(35%)

Direct2

33,732
(46%)

13,280
(18%)

72,665
(100%)

…GDP of the EU-27 (€M)

Indirect Induced
Total

72,665 M€1

GDP (2025-2035)
(1) Data in current euros for 2024.
(2) The investments required to improve the European motorway network of 71,861 million euros would generate a direct impact on GDP of 25,653 million euros in the EU-27, with the remainder being mainly intermediate consumption.
(3) They have been calculated taking into account a period of 10 years, since 90% of the responses indicate the investments would be carried out in less than 10 years. 

Sources: PwC estimates using Input-Output Methodology and Eurostat data.
For more information see the methodological annex.

40,267
(42%)

Direct

41,643
(43%)

14,096
(15%)

(100%)

…employment of the EU-27 
(FTE/year jobs)

96,006

Indirect Induced
Total

96,006
Jobs (FTE/year)3

(2025-2035)

6,906
(33%)

Direct

8,687
(41%)

5,618
(26%)

11,214

5,229

2,549
2,219

Social 
contributions

Corporate 
income tax
VAT
Personal 
income tax

21,211
(100%)

…tax revenues of the EU-27 (M€)

Indirect Induced
Total

21,211 M€1

Tax revenue
(2025-2035)

Contribution of investments in the European motorway network to the…
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Infrastructure investment yields substantial long-term benefits, as it is positively 
correlated with enhanced productivity and economic growth

Sources: PwC analysis with information from “The role of transport infrastructure in economic growth: Empirical evidence in the UK”, Zhang & Cheng (2023), “Road infrastructure development and economic growth”, Ng et al. (2019), “The 
crucial role of long-term commitment to infrastructure investment: The HS2 case study”, CBI (2024)

• Public infrastructure plays a major role in the European economy, and it 
is a cornerstone of economic progress

• A long-term commitment from governments and authorities to invest in 
public infrastructure is vital to enhance sustainable business growth and 
economic development

• Infrastructure investments not only yield positive effects in the short and 
medium term but also ensure high returns in the long term

• High-quality  and  efficient  infrastructure  can  reduce  travel  times, 
thereby boosting productivity

• Furthermore, consistent and sustained funding in infrastructure signals 
that the country is committed to economic development

• Therefore, a long-term commitment to public infrastructure investment 
could potentially attract international businesses and external capital 
investment

• Al  these  mechanisms,  will  potentially  impact  positively  economic 
growth

• In fact, this association has been shown in recent economic studies, which 
provide evidence of a correlation between a robust road infrastructure 
network and GDP growth

• Regions with well-developed road infrastructures typically experience
faster growth compared to areas lacking such infrastructure

Long run economic effects of infrastructure investment

Sustained infrastructure investment

Travel times 
decrease

Commitment to economic 
development

Productivity Foreign 
investment

Boost economic
growth

Executive summary



Sources: PwC analysis with information from “ASECAP Proposals reaching net zero carbon mobility tools for sustainable mobility solutions”, ADECAP (2023), “The Economic Impacts of Road Tolls”, Transport & Environment (2017) and 
“Building Resilience New Strategies for Strengthening Infrastructure Resilience and Maintenance”, OECD (2021).
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To enable these investments, using funding sources like tolls is essential for a 
stable infrastructure development and maintenance
• Despite the benefits, sufficient funds must be raised to implement these upgrades. Traditionally 

dominated by public sector investment, infrastructure financing now faces challenges from persistent 
public deficits, short-term planning, shifting political priorities, and constrained public budgets. These 
factors have resulted in unreliable and insufficient funding for infrastructure development.

• To address these challenges, the EU and its Member States must explore alternative financing solutions. 
Among these, the user-pays principle stands out as a promising approach. This principle not only 

helps finance new investments but also aligns with the internalization of the polluter-pays 
principle, making it a key tool for achieving the ecological transition in road transport in 
accordance with the EU Green Deal objectives

• Implementing tolls based on the user-pays principle can substantially contribute to the Green Deal's 
aims. Tolls provide a mechanism for funding enhanced and safer infrastructure, and adapting to 
cleaner vehicles, which is vital for meeting both current and future demands. This approach can 

ensure that public funds remain protected, allowing Member States to allocate budgets to other 
essential public services

• The European Commission advocates for earmarking road user charges to benefit the transport 
sector and promote sustainable mobility. Such charges should fund projects that improve pricing 
efficiency, reduce pollution, enhance CO2 and energy performance, develop alternative infrastructure, 

optimize logistics, and boost road safety

• Integrating tolls into the financing strategy will not only increase transport efficiency but also 
encourage the use of clean vehicles and intelligent transport behavior. As countries advance 
towards cleaner and smarter transport systems, tolls will be a crucial financial tool, generating 

revenue for public budgets while promoting zero-emission vehicles and smart transport solutions

• By building on existing policies, tolls offer a pathway to making road transport both cleaner and
more efficient, aligning with broader sustainability and efficiency goals

Executive summary



Source: PwC analysis with information from “Manifesto on toll road concessions”, ASECAP (2020) and EU Sustainable and Smart Mobility Strategy, EC (2020).
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Toll road concessions provide economic, social, and budgetary
benefits, enhancing infrastructure networks with well-equipped facilities…

Main benefits of toll road concessions

Public budget Distribution of risk Road availability and demand

Maintenance and safety Efficient management

• Concessionaries undertaking road investments 
increase savings in public budgets, that can 
be allocated to other social priorities

• Users, who benefit from the use of the roads 
and generate externalities, pay for them, while 
taxpayers do not bear the cost of these 
roads

• Risks involved in building and operating the 
concession are transferred substantially over
to the concessionaire, who
becomesresponsible for full compliance with all the
construction and operation
standards
previously required by public authorities andabsorb some profit loss due to changing 
circumstances

• Concessionaires can build roads ahead of 
public funding, allowing citizens to benefit 
sooner

• Furthermore,  once  the  infrastructure  is 
available,  tolls  help  regulate  demand,  for 
example, by varying prices during peak and 
off-peak hours

• Tolls guarantee proper maintenance of the 
road, especially given the dramatic decrease 
of public budgets dedicated to maintenance

• Reducing  the  dependance  on  public 
budgets, and at the same time keeping strict
control from the awarding authorities, has a 
positive impact on road safety

• Concessionaires, as managing companies, are 
incentivized to adhere to schedules and 
budgets since their revenues are tied to 
road efficiency and quality

• They also possess a comprehensive view of 
the  infrastructure's  life-cycle  and  greater 
flexibility to adapt to economic changes

Sustainability benefits

• Tolls help internalize the environmental cost 
of CO2 emissions, incentivizing transport users 
to make more sustainable choices

• Furthermore,  they  also  enhance  vehicle
renewal and substitution towards

low-emission vehicles

Executive summary
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