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Abstract

The report describes the methodology and the results of the stakeholder consultation.
The consultation was conducted by two interlinked methods: an online survey and a
workshop.
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Introduction
This is an interim report written by The Danish Board of Technology (DBT) as responsible for
the stakeholder consultation (Phase 4) in the Science and Technology Options Assessment
(STOA) research project on Eco-efficient transport. It’s aim is to give an overview of the main
findings from the stakeholder consultation on developments relevant to the eco-efficiency of the
transport system, and to highlight and assess the potentials of already established, emer-ging,
and more visionary technologies and concepts that can lead to a more eco-efficient transport
system. Together with the results from previous phases, the outcomes of the stake-holder
consultation in January 2013 will be collected and discussed in a final report to be presented to
the European Parliament.

Background

Phase 4 of the STOA project on Eco- efficient transport conducted a consultation of European
stakeholders based on the scenarios designed in phase 3. A key-element of the consultation was
the stakeholder assessment of the transport scenarios. The aim was to get a better
understanding of the perceptions and attitudes of stakeholders towards sustainable/eco-
efficient transport.

By focusing on different aspects of the scenarios, on dilemmas included in the scenarios, the
consultation also provided a picture of what benefits and consequences stakeholders are
prepared to accept for obtaining a sustainable/eco-efficient transport sector.

The stakeholders were met by brief summaries of the scenarios from phase 3, a short
questionnaire to be filled out individually and followed by a workshop held in Brussels. This
gave a good impression of what issues and views are represented among the central stake-
holders in the transport area in Europe.

The overall idea of the project on Eco-efficient transport in Europe is to conduct technology
assessment supported by a consultation of stakeholders. In previous phases, an overview of
relevant technologies and concepts was produced, and it provided the basis for a qualitative
and quantitative assessment of their potential impacts. Furthermore, scenarios on potential
future developments in the transport sector were developed. Based on these achievements, a
questionnaire and extracts from scenarios have been designed, and they formed the basis for
the discussions at the workshop in Brussels on January 22, 2013.

Introduction to the scenarios

Scenarios: Background and purpose

Over the last years, a broad range of scenarios on sustainable transport futures for Europe have
been designed, providing an integrative perspective on potential developments in the transport
sector. Other prospective activities (e.g. roadmaps, impact assessments) put the focus on
segments or specific measures in the transport sector. They all illustrate that there are pathways
to achieving targets such as a reduction in CO2 emissions or reduced consump-tion of fossil
fuels. Also the Commission’s 2011 White Paper sets clear targets and lists key activities on how
to reach them. But these future-oriented activities do also illustrate that there are differing views
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on the feasibility and desirability of the various measures and path-ways. An important reason
for the variety of opinions surely is that transport is a complex system with many mutual
interdependencies between factors in the system and external factors. This leads to a high
degree of uncertainty regarding the potential and the exact impacts of interventions in the
system. Changes in the transport system are often triggered by technological progress, but there
are different views on the potential and impact of certain technologies, such as batteries, fuel
cells or automation in car transport. Whether a measure or pathway is considered to be likely or
desirable quite often depends on the assumptions on which the calculation of a scenario or an
impact assessment is based. Thus, it is important to make these assumptions transparent and
understandable. And it is important to discuss these assumptions on future developments with
stakeholders in the area.

In this project, a set of scenarios on eco-efficient transport futures are developed with the
purpose to better understand reasons and assumptions of the different assessments of the
feasibility and desirability of different pathways or policy measures. The following brief
summaries of three scenarios are based on more detailed scenarios developed in the project.
These scenarios consist of qualitative storylines that are combined with quantitative calcula-
tions (using the transport model ASTRA). The version that was send to the participants of the
workshop in phase 4 was without these ASTRA calculations.

It is not possible and was not intended to deal with the whole range of potential future
developments in a project like this. Therefore, the scope of possible futures is limited by some
general assumptions and the scenarios were based on the following principles:

 Since the STOA panel deals with science and technology options assessment, a rather
technology-optimistic approach is applied: all scenarios assume high – sometimes
extremely high – innovation rates and a very high pace of technological change and
diffusion of new technologies in society. Further, the focus is on road, rail and
waterborne transport (excluding aviation).

 Eco-efficient transport is understood as getting access to a certain activity/purpose
(working, shopping, recreation, etc.) with a smaller ecological footprint.

 The three scenarios focus on three different basic strategies for achieving eco-efficiency:

- Scenario 1: Making transport modes cleaner (users/goods use the same modes)
- Scenario 2: Changing the modal split (users/goods use different modes)
- Scenario 3: Reducing growth rates in transport demand (users/goods have

different origins/destinations)
Each of the three scenarios is “extreme” in relation to one of the three strategies. The summaries
below only briefly describe the setting for one of the above-mentioned strategies and are
therefore to be read as an introduction to a debate. In real life, obviously, the strate-gies do not
occur in isolation.

At the workshop, the main task was to discuss the feasibility (drivers, barriers, financial presup-
positions) and the desirability (expected impacts, pros and cons) of these potential eco-effi-cient
developments in the European transport sector. In doing so, the scenarios were used to trigger
and structure the debate with the aim to address crucial issues, open questions and pathways to
overcome barriers, and to identify differences in assessment and uncertainties as well as widely
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accepted solutions. The debate was documented (anonymously) and will be used to further
develop the scenarios in the project.

General assumptions which apply to all three scenarios:
The year is 2050. Strong progress in science and technology development has been made. There
is a continuous, though moderate growth in GDP. R&D investment is still high in general.
European economies are driven by a sort of “Green New Deal” which has become the over-
arching paradigm for economic activities. Clean technologies are a key pillar of EU competitive-
ness. In this context, it is possible to establish stringent standards and strong incentives for
technological progress.

Lifestyles: Older people are much more active and mobile compared to 2010. Younger people in
urban areas are more flexible in modal choice and open to intermodal transport chains.

Energy: Most of the energy consumed comes from renewable sources. Electrification is an im-
portant issue in road transport, in the rail sector and also in public transport. The network of
fuelling stations for the road sector is diversified. Vehicles, trains and vessels profit from
progress in the field of lightweight materials.

Scenario 1: Focus on making transport modes cleaner
The main focus of this scenario is on making the different modes much cleaner. The develop-
ment is accompanied by further progress in the energy system. Political strategies focus on
heavy public funding of R&D activities as well as on regulations pushing forward the market
penetration of new technologies. This does not lead to significant changes in transport be-
haviour. Users do not switch to other modes; eco-efficiency is improved because the modes they
are using are cleaner and use less resources.

CO₂ taxes are implemented for all transport modes. Various subsidies are allocated on the basis
of top-runner models to push the market penetration of most efficient technologies. There is a
feedback scheme reducing the price of innovative vehicles and increasing the price of less
efficient ones. Speed limits are established all over Europe.

Extreme progress in mobile and stationary battery technology as well as in hydrogen appli-
cations sets the basis for the transformation of the energy system. Innovative cars and trucks
gain considerable market shares. The car fleet runs on non-fossil fuels and propulsion systems;
fossil fuels have been banned completely in the car sector after 2040. Only zero-emission
passenger vehicles (on a well-to-wheel basis) are allowed in European cities of more than
100.000 inhabitants. For freight only low emission vehicles are allowed in urban areas (under
50g/CO2 per km, well-to-wheel)

There is an extreme and clean electrification of road-based public transport as well as of rail.
The share of rail electrification is above 80 % in all EU countries. CNG, bio-methane, “wind-
gas”, or hydrogen is used for heavy duty vehicles. Vessels’ efficiency is increased, and they use
considerable amounts of LNG. Further, there have been extreme breakthroughs regarding ultra-
light, robust, cheap, and recyclable materials which can be used for the construction of
vehicles/vessels/trains.
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Small and light cars have become widespread in urban areas; they are the typical vehicles of
retired people. The option of letting the car drive autonomously at lower speed is widely used
by this group and enables them to still drive at an older age.

Scenario 2: Focus on modal shift
The main focus of this scenario is on achieving a modal shift towards more eco-efficient modes
of transport. Public funding is concentrated on supporting the infrastructures needed for such a
shift. The principle of “internalising external costs” is the basis for transport policies. Further,
urban transport policies are strongly prioritising public transport, car-sharing schemes, cycling
and walking. Regulations to make the different modes cleaner are also used as a means to
achieve eco-efficiency. Efficient fuels and propulsion technologies are also pushed in this
scenario – but not as strong as in scenario 1.

An interoperable road charging system on the trans-European road network is implemented in
all EU member states, taking account of the external costs of air pollution, noise pollution and
congestion. The most striking characteristic of this scenario are the extremely high subsidies for
investments in infrastructures for inter modality. Investments in infrastructures for rail and
water transport are high, Personal Rapid Transport and Cargo Caps have become widespread
in urban areas. Public-Private Partnerships are an important tool for such investments.

Highly advanced and ubiquitous ICT makes public transport as well as intermodal freight
much more attractive. Common technical, administrative and legal standards are identical
through-out the European rail network. This enables operators to seamlessly run trains across
Europe. Many innovative approaches are implemented to improve public transport services
and to overcome the “problem of the last mile”. For example, passengers who have booked a
public transport ticket are picked up by a semi-autonomous driving system from their door and
are carried to the next public transport station, and vice versa. An interoperable electronic
ticketing application for public transport will be available all over Europe. This will enable
users to use the same means of payment for different modes and services (including
conventional public transport and e.g. bike-sharing, car-sharing).

Sharing vehicles, such as cars or bicycles, is a key-element in the transport systems. In all
European cities with more than 25.000 inhabitants, car- and bike-sharing is used to comple-
ment conventional public transport. “Access instead of ownership” has become the overriding
paradigm for transport behaviour. This development is being pushed forward by the private
sector, which is increasingly engaged in sharing schemes.

Scenario 3: Focus on reducing growth rates in transport demand
In line with the European Commission’s statement in the 2011 White Paper that “curbing
mobility is not an option”, this scenario is not about “curbing” mobility but about reducing the
need to travel physically for fulfilling certain purposes, and about reducing distances. Daily
activity patterns in 2050 are not necessarily different in principle, but a significant number of
trips are substituted by virtual mobility, and the reduction of reduced trip lengths for people
and goods have become a widely accepted paradigm for land-use planning. That way, a strong
increase in the eco-efficiency of the transport system is achieved.
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Policies try to give incentives for this virtual substitution of trips and they give a high priority to
land-use planning aimed at reducing distances (City of short distances, decentralised concen-
tration).

A key driver for these developments is the extremely high energy prices (oil around $300/b).
Induced by this development, regional clusters of production and consumption are fostered by
policies on different levels and receive strong support from the attitudes and preferences of the
citizens. This goes hand in hand with an accelerated urbanisation. The result is a shift from
longer distance trips to shorter destinations. Also the share in long-distance holidays is much
lower than it used to be decades ago.

There is an extreme increase in tele-x (e.g. tele-working, tele-shopping, video conferencing, etc.),
which significantly reduces transport demand (trip rates for all purposes). Tele-working has
become standard, in particular for families with smaller children.

Smart urban logistics is crucial. Goods delivery at night using silent electric vehicles is a stan-
dard that helps to optimise logistic concepts. In addition, improvements in logistics allow a
further reduction of tonne kilometres as well as a reduction of energy intensity in the trans-port
of goods. In general, improvements in the logistic sector lead to an optimisation of load factors.

Overall, there is a change in attitudes and lifestyles which can be described as being slower and
more reflexive. This trend also manifests itself in passenger transport demands. Cycling has
become trendy all over Europe, and energy efficient technologies are popular. For exam-ple,
small cars and e-bikes are widespread. Access instead of ownership is an overriding para-digm
and, consequently, car-sharing is highly attractive and integrated in public transport tariff
systems (similar to scenario 2).

Data and method of the stakeholder consultation

The purpose of the consultation was to discuss the feasibility and the desirability of potential
eco-efficient approaches in the European transport sector. This included an assessment of the
presuppositions, barriers, and effects of innovative technical and organizational approaches.
The stakeholder consultation was conducted by two interlinked methods/activities: a
questionnaire and a workshop. The overall aim of the stakeholder consultation was to map
preferences and expectations of different stakeholders that are relevant for eco-efficient
transport futures in Europe, identify measures that seem most effective, feasible and accepted to
realize eco-efficient futures, and identify timelines that seem realistic to meet certain targets.

The project team in ITAS and DBT conducted a screening of relevant stakeholder organisations
primarily based in Brussels. This resulted in a list of more than 60 organisations which repre-
sentted a wide range of stakeholders within the field of transport. In every organisation, a
contact person was selected, and the invitation was personally addressed to that person.
Invitations were sent by e-mails, and in some cases, the contact persons were contacted by
telephone as well.

The following organisations accepted the workshop invitation:

Bundesverband CarSharing (BCS)
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Community of European Railway and Infrastructure Companies (CER)

European Association for Forwarding, Transport, Logistics and Customs Services (CLECAT)

European Automobile Manufacturers’ Association (ACEA)

European Biofuels Technology Platform (EBTP)

European Hydrogen Association (EHA)

European Passengers' Federation (EPF)

European Trade Union Confederation (ETUC)

European Twowheel Retailers’ Association (ETRA)

Federation Internationale de l'Automobile (FIA)

Federation of European Motorcyclists’ Associations (FEMA)

Fuel Cells And Hydrogen Joint Undertaking (FCH JU)

International Association of Public Transport (UITP)

International Road Transport Union (IRU)

Natural and bio Gas Vehicle Association (NGVA)

The Association of European Vehicle Logistics (ECG)

The European Rail Industry (UNIFE)

The European Road Transport Research Advisory Council (ERTRAC)

Transport and Environment (TE)

WATERBORNE TP (Technology Platform)

WWF European Policy Office

Questionnaire and theses

The invited stakeholders were asked to fill in a questionnaire as part of the preparation for the
workshop. The results were used as an input to prepare the workshop and form part of the final
project report that will be presented to the European Parliament. The purpose of the
questionnaire was to receive the stakeholders’ individual views on the scenarios before the
workshop, receive input to be used in the organisation of the program for the stakeholder
workshop, and to start the reflection on the issues among the participants

The questionnaire was structured by 14 theses connected to 3 scenarios developed in phase 3.
To each of these theses the respondents were asked to assess their own experience in the field,
the feasibility of the theses (when it was assessed to come true), which factors could impede the
development of the theses, the desirability of the development, as well as the impact of the
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development. The questionnaire was designed as an online survey with an individual link
connected to the stakeholder’s e-mail address. Each link could only be used for one response
which prevented share of the link. It was only an invited group of stakeholders that had access
to the questionnaire. The stakeholders did not need to answer the whole survey at once, as they
could re-access through the link. E.g. if they began answering the survey from their work
computer, they could finish it on their home computer as long as they used the same link.

5 of the theses were connected to scenario 1, 7 of the theses were connected to scenario 2, and 2
of the theses were connected to scenario 3.

The theses were

 Thesis 1: Half of the road based freight transport (tkm) in the EU will be carried out by
alternative propulsion technology (e.g. by hydrogen, gas, or biofuels)

 Thesis 2: More than half of the passenger cars sold per year will be battery electric
vehicles with driving ranges of 400-500 km.

 Thesis 3: Only local zero emission (tank‐to‐wheel) passenger vehicles will be allowed in
European cities of more than 100.000 inhabitants.

 Thesis 4: In Europe, half of the passenger kilometres travelled by car will be made using
full autonomous driving systems. This allows driving without human assistance as the
car keeps the road and navigates on its own.

 Thesis 5: An interoperable electronic ticketing application for public transport will be
available all over Europe. This will enable users to use the same means of payment for
different modes and services (including conventional public transport and e.g. bike-
sharing, car-sharing).

 Thesis 6: In Europe, public transport, cycling (including e-bikes) and walking will have
a modal share of 75 % in urban areas of more than 100.000 inhabitants.

 Thesis 7: An interoperable road charging system on the trans‐European road network
will be implemented in all EU states, taking account of the external costs of air pollu-
tion, noise pollution and congestion.

 Thesis 8: A sophisticated EU regulatory framework (e.g. loan guarantee schemes, risk
facility funds, creation of additional revenue streams) will make infrastructure invest-
ments more attractive to the private sector. That way, private capital will bear half the
EU infrastructure development costs.

 Thesis 9: Common technical, administrative and legal standards will be identical in the
European rail network. This will enable operators to seamlessly run trains across
Europe.

 Thesis 10: The freight transport volume (tkm) on inland waterways will increase by 50
% (compared to 2012).

 Thesis 11: In waterborne transport, operational improvements (e.g. speed reduction,
autopilot upgrade) and new technologies (e.g. alternative propulsion systems, propeller
design, auxiliary use of wind power) will lead to a reduction of greenhouse gas
emissions by 50 % (compared to 2012).

 Thesis 12: Widespread application of tele-x (tele-working, tele-shopping, video-confe-
rencing, etc.) will lead to a reduction of transport-related greenhouse gas emissions by
25 % (compared to 2012).

 Thesis 13: A trend in regionalisation (driven by e.g. transport costs, societal values and
related policies) will lead to a stronger spatial concentration of production and con-
sumption of goods and services.
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 Thesis 14: Underground transport systems (urban freight tubes) will be implemented
and used for more than half of the urban goods distribution in larger European agglo-
merations (> 500.000 inhabitants).

Number of respondents
The 21 stakeholders who accepted the workshop invitation received a link to the question-naire.
15 out of 21 answered the questionnaire.  Furthermore, a link was sent to the politicians who
had also confirmed their attendance at the workshop.

Workshop

The purpose of the workshop
As part of the research project on Eco-efficient Transport commissioned by the Science and
Technology Options Assessment (STOA) Panel of the European Parliament, a stakeholder
consultation was held in Brussels on 22 January, 2013. The purpose of the consultation was to
discuss the feasibility and the desirability of potential eco-efficient approaches in the European
transport sector. This included an assessment of the presuppositions, barriers, and effects of
innovative technical and organizational approaches.

The overall aim of the project Eco-efficient Transport is to highlight and assess the potentials of
already established, emerging, and more visionary technologies and concepts that can lead to a
more eco-efficient transport system. Together with the results from previous phases, the
outcomes of the workshop will be collected and discussed in a final report to be presented to
the European Parliament.

Aims of the workshop was to receive feedback from the stakeholders on the theses and
assumptions that are discussed in the context of eco-efficient transport, gain better under-
standing of feasibility and desirability of measures/pathways towards eco-efficient transport,
discussions on pro and cons of different approaches and what is widely acknowledged, to scan
main controversies and to receive input that could set the basis for the final version of the
project scenarios.

The setup of the Workshop
The starting point of the workshop debate was to consider the scenarios with the three different
basic ways to go when pushing an eco-efficient development – technological improvements
making existing polluting transport means cleaner, pushing modal shift and reducing transport
altogether.

Stakeholders invited were mainly Brussels-based organisations in the transport area and the
workshop was held in Brussels. In collaboration ITAS and DBT invited the relevant European
stakeholders to participate in the phase 4 of the project.
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A week before the workshop, the participants received a program, a list of participants and
three short summaries of the scenarios that they were asked to read as part of their prepa-ation
for the workshop.

Beforehand, the 21 stakeholders were divided into groups of five. The formation of groups was
done on the basis of the stakeholders’ professional affiliations to ensure a good mix and
combination of different positions on transport issues. Besides stakeholders, a staff member
from ITAS or DBT was present at each table with the purpose of taking detailed notes of the
group discussion. The staff members were not allowed to join the conversation.

The participants all had a computer at their disposal and were supplied with an individual
login, so they could write comments in a shared blog. The web supporters at DBT developed a
simple template that people with very limited computer skills easily could use. The purpose of
the blog was to support the group discussions and to ensure that as many of the participants’
positions and reflections as possible were captured and documented. E.g. if a participant didn’t
get the chance to develop a thought further, he/she could do that on the blog.

The blog was interactive; it was internet-based, and therefore, the participants had the possi-
bility to read comments at the very moment that other participants posted on it. This meant that
the blog also could facilitate a discussion online. In this way it was possible for the parti-cipants
to express differences of opinions by posting a comment. The participants could post
anonymously on the blog, but their identity was known to DBT.

It was not only during group discussions that the blog could be used. The participants would
have the opportunity to post on the blog throughout the day and after the workshop as well;
DBT kept the blog open for a week. The blog were not open to the public.

Eco-efficient transport – stakeholders’ perspective

Main findings from phase 4

Some of the interesting findings from the stakeholder consultation were the emphasis to look
beyond the technological scope in order to move towards a more eco-efficient transport in
Europe. At the workshop the stakeholders were asked which scenarios they found most
attractive and realistic. There was an overall agreement on focusing on core elements in
scenario 2 as the most robust scenario – in combination with mobility elements in 3. Though,
they found that scenario 1 could be an enabler for 2 and 3 – especially in times with need for
growths and employment. Some of the stakeholders argued that in general there was too much
focus on fuels and technologies when working with a change in transportation towards more
sustainable solutions; to expect too many changes from technological issues had limits and were
often costly; it was important to put efforts in improving systems, usability, manage-ment and
mobility – rather than trust development in technologies in itself to provide eco-efficient
transport. More stakeholders pointed out the importance of addressing challenges in
infrastructure; technology was only part of the issue on eco-efficient transport; it was also about
service, attractiveness, information, planning, cooperation etc.
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Scenario 1: Making transport modes cleaner
Scenario 1 focuses on making the different transport modes cleaner. This development would
be pushed by public funding of R&D activities, regulations and taxes. The main technological
changes are related to fuels, propulsion and vehicles/vessels. The stakeholders did not expect
technological elements to prompt eco-efficient transport in itself; they stressed the impor-ance
of the right infrastructure and a modal shift to be fully implemented.

For the theses connected to scenario1 there were quite big differences in the assessments on
feasibility of the different technologies/modes done by the stakeholders in the questionnaire,
for example when it came to whether half of the road based freight transport in the EU would
be carried out by alternative propulsion technology. More than 50 % believed it would be
true/happen before 2030, while only a quarter of the stakeholders found the same to be true in
the case with passenger cars as electric vehicles with driving ranges of 400-500 km. Further-
more only a little more than a fifth believed that in 2030 we would see regulation in the direc-
tion of only local zero-emission passenger vehicles were allowed in cities with more than
100.000 inhabitants.

The feasibility of achieving a smaller ecological footprint based on this scenario alone was
questioned by the stakeholders. They addressed that cleaner technologies couldn´t stand alone.
In some cases the technologies were already mature, but the question of implement-tation and
about economy could be a serious hindrance. E.g. the proportion of electrification of rail
networks differed substantially in the different member states, e.g. in some countries close to
90-100 % of the rail networks were already electrified, while in other countries less than 20 %
were electrified. A need of large European infrastructures investments in order to be able to use
the more eco-efficient technology were identified – rail wise, but also road wise. Some also
addressed that there were too many “islands” in the European rail system, and that more strong
national providers were needed to push the progress rather than privatization. Others
underlined that there were too little competition to drive the development towards more
attractive and efficient services.

Some stakeholders argued that e.g. alternative propulsion technologies, such as hybrids, only
existed because of legislation; they were very costly and still needed technological improve-
ments. Others addressed that as long as there were so many different technologies still being in
a development phase investors could hesitate and hold back deciding big investment.

The stakeholders’ assessment of the scenario 1 underlined that it was necessary to improve the
attractiveness of alternative propulsion technologies in order to achieve a faster (or larger)
introduction to the market. This could be done by promoting the advantages and by providing
incentives. Overall this demanded a greater understanding of the market and the consumers.

An example from the workshop on the necessity to look beyond the technological scope were
the discussion on how to  reach half of the road based freight transport carried out by
alternative propulsion technology. Many of the participants in the workshop pointed to the fact
that most alternative technologies were already rather developed or available, and that it was
the non-technical barriers that had to be observed. In the questionnaire 3 factors beside the
technological elements were stressed as factors that could impede the development. These were
financial barriers, uncoordinated institutional actions/responsibilities and differing interest of
involved stakeholders (e.g. politicians, industry, NGO’s). Each of these 3 factors had been
pointed out by almost half of the respondents, which underlined that the technical issues were



Eco-efficient Transport

16

only part of the obstacles for achieving half of the road based freight transport to be based on
alternative propulsion. As one of the respondents replied; “Industry alone is not able to sustain
alternative fuel vehicles and infrastructure roll out”. Leveraging of EU national local budgets
and development of financial schemes for larger scale programs were urgently needed”.  This
viewpoint was largely supported at the workshop where several participants/stakeholders
addressed the need for more focus on the non-technical barriers, such as planning,
implementation, citizen and stakeholder demands. Furthermore the high costs of alternative
propulsion technologies were also mentioned.

The following technological issues were part of the workshop debate: biofuels were not only an
issue of technology; the key issues were different effects, e.g. the problem of indirect land use
change; fuel cells were enablers for electric propulsion, but production had still to be improved
(fuel cell engineering were fairly fluent). At the moment, it was not a matter of technology, but
of market breakthrough. Main drivers could be either availability of energy resources or the
environment: hydrogen seen as a fuel ad no CO2 (if nothing were emitted during production).
Long-term eco-efficient solutions were considered to be related to electricity; but problems were
linked to the not yet existing perfect battery technology.

It was stressed that hydrogen and gas right now were costly alternatives to gasoline and diesel
– and that biofuels were linked to land use problems. Comments on the perspective in the thesis
that 50% of the road based freight transport in EU should be carried out by alternative
propulsion technology in 2050 were considered as unrealistic. But it could be interesting to
work with specific potentials in combined solutions for hydrocarbon fuels/ gas and biogas.

Scenario 2: Changing the modal split
When it came to the question of having a modal share of public transport of 75% in urban areas
of more than 100.000 inhabitants, several stakeholders/participants pointed out that this
development would depend on a more attractive public transport, including more flexible and
comfortable solutions, that not only were able to transport people but also the things/what
people carried with them e.g. bicycles, children, groceries, and baggage. There were some
discussions on the potential of bicycles, as there were a large potential here, if made more easy
and safe.

This scenario development required that the individual citizens changed their transport be-
haviour. The stakeholders/respondents stressed that a massive investment in public transport
were needed in order to achieve this development. Some also addressed that private transport
still would be necessary in the future, as this provided a better mobility service than public
transport. The general message was that incentives were needed in order to change people’s
transport behaviour.

Several also addressed a lack of political visions regarding more cycling/biking in urban areas.
In the questionnaire some factors were recognised as barriers for this development: More than
60 % pointed to “lack of political vision” and “lack of societal acceptance” as factors that could
impede the development, additionally more than 50 % noted “uncoordinated institu-tional
action/responsibilities” as a factor, and almost 50 % also pointed to “differing interest of
involved stakeholders (e.g. politicians, industry, NGO’s)” and “capacity limit of
infrastructures”.
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Some stakeholders pointed that it was not just a question of technical solutions but also about
land-use and city planning – what kind of city do we want – and again this was also a political
issue – which development/infrastructure was desired in the specific city or region.

In general the participants/stakeholders saw scenario 2 as the most realistic and relevant one to
achieve more eco-efficient transport. Scenario 2 focuses on achieving a modal shift towards
more eco-efficient modes of transport. This has to be pushed through public funding of and
high subsidies for investments in infrastructures, a highly advanced, convenient and attractive
public transport, and common technical, administrative and legal standards for the European
rail network. At present it was possible to identify some change in the transport modes used,
but the travel patterns were basically the same.

Several stakeholders mentioned that there was a need for better infrastructures in order to
achieve the modal shift in transport modes, and that this could be by providing public invest-
ment in infrastructures and stressed the need for European requirements for investing in
infrastructure. Others pointed that there was a need to more clearly explain what benefits could
be achieved by investing in infrastructure, such as better cross-border transportation, where
especially cross-border rail systems needed improvements. One of the problems was a massive
resistance and lack of will.

Some stakeholders addressed that priorities of where to invest in infrastructure differs very
much in the different member states, which might make it difficult to roll out connected
infrastructures and common standards, e.g. some countries didn´t have an extensive motor-way
network yet, they prioritised to build roads and motorway in preference to building rail
networks/infrastructures to accommodate common European standards. The member states
had different strategies when it came to transport even though there were EU strategies, it was
at the national level that the implementation took place, and here national transport strategies
would be prioritised over the EU strategies. The EU needed to have more focus on the
implementation of the EU strategies and how to encourage implementation on the member
state level. At the workshop it was addressed that there was a gap between policy and reality –
how would the EU put the strategy/plan/white paper into effect? As one of the
stakeholders/participants put it “after the political messages – actions should reflect the target
mentioned in the political documents.”

Some stakeholders questioned whether the modes described in the scenario were capable of
handling the increased number of people and goods to be transported. Would there be room to
widen the capacity? Some stakeholders addressed a need to look at the mobility chain as a
whole.

Several stakeholders also pointed at costs of the different transport modes which had a large
influence on the usage. In many cases it was more expensive to go by train than by driving a car
or travel by airplane. This had prompted for less usage of train/rail transport even though it in
many cases was more eco-efficient and comfortable/convenient. There were examples of that
rising costs of a transport mode had promoted modal shift, e.g. the congestion charge in
London. Rising oil prices might also have effect, but it was difficult to directly influence the
prices. It was easier to directly influence taxation, which could have the same effect. Some
addressed the need for internalisation of external costs, not just for motor vehicles but for all
transport modes.
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Some stakeholders/participants objected the notion of “less clear transport modes”, arguing
that transport was not an end product in itself, but that it was more about moving people or
goods in the most eco-efficient way.

Some stakeholders/participants were concerned that the scenario might have a negative impact
on the overall economy.

A debate was held on the fact that some capacity requirements were needed. Delivery of goods
at night to avoid the peak hours were not seen as a general option as this had many
consequences and effects on working conditions (e.g. shopkeepers have to work at night), noise
in residential areas at night (none silent loading equipment could challenge this option), the
whole supply chain could be effected, furthermore some areas had night driving bans, which
prevented delivery at night.

ICT based mobility management were by many seen as a possibility to achieve more eco-
efficient transport; this made it easy to connect different transport modes and the transport
modes could be used most effectively.

In the questionnaire many pointed out that “uncoordinated institutional
actions/responsibilities” were a factor that could impede the realisation of more eco-efficient
transport, e.g. regarding the theses “interoperable electronic ticketing for public transport”,
"common technical, administrative and legal standards in the European rail networks”, “large
share of public transport, cycling and walking in larger cities” , and “regionalization and
concentration of production and consumption” more than 50 % of the respondents identified
uncoordinated institutional actions/responsibilities as impeding factor for an eco-efficient
development in transport. The stakeholders at the workshop saw two levels for this – an EU
level and a member state level. It was not only at the European level that uncoordinated
institutional actions/responsibilities hindered a more eco-efficient transport, also at member
state level lack of coordination between different operators of public transport lead to a public
transport system, which was not easy to use, not flexible, convenient or assessable, and that
resulted in not giving people the incentives to use public transport opposed to private
transport. Others addressed that there were too many authorities for the different transport
modes and for different geographical areas, also at the local level. This needed to be better
integrated as well. Several stakeholders emphasized that the EU could play an important role
by e.g. providing a more systemic view or by stimulating overall systematic changes, e.g. for
securing an integrated railway system. The EU should for example provide common standards
for European rail, so that interoperability was achieved. The systemic view should also take into
consideration that transport could be a multimodal activity, and therefore interoperable
ticketing was needed, especially in urban areas. Furthermore, the stakeholders demanded a
greater focus on the implementation. There were already some guidelines at a European level,
but they needed to be put into practice.

There was an agreement on a lack of coordinated/comparable data on transport on a European
level, which hindered comparison, common debates and initiatives.

There was quite large differences in the feasibility assessment of the different modes, e.g. in
theses 6 (in Europe, public transport, cycling (including e-bikes) and walking will have a modal
share of 75% in urban areas of more than 100.000 inhabitants) 30,8% believed it would come
true before 2030, and 23,1 % believed that it was not realistic at all. In the same thesis there was
also a disagreement to whether the development was desirable; 53,9 % believed that the



Science and Technology Options Assessment (STOA)

19

development was desirable or very desirable, but 38,5% believed that the development was
undesirable or very undesirable. One stakeholder commented in the questionnaire “a massive
investment in public transport would be required in order to make this possible”.

The idea of an interoperable electronic ticketing application for public transport available all
over Europe was considered desirable by the stakeholders. In the questionnaire a total of 78,6%
found it desirable or very desirable. The main factor to impede the development was
“uncoordinated institutional actins/responsibilities”, which 64,3% of the stakeholders identi-
fied as a factor to impede, 35,7% also pointed at “on-going technical problems that need to be
solved” and “lack of entrepreneurial vision”.

In the questionnaire 75% of the stakeholders found it desirable to have common identical
technical, administrative and legal standards in the European rail network. But the assessment
of the feasibility was not as clear. 33,3 % believed it to be true before 2030, 33,3% believed it to
become true later than 2050 or not at all, and 33,3% didn’t know. The main obstacles for
achieving this development was lack of political visions, uncoordinated institutional
actions/responsibilities, and differing interest of involved stakeholders (e.g. politicians,
industry, NGOs); all three factors were pointed out by 58,3% of the respondents.

Scenario 3: Reducing growth rates in transport demand
Scenario 3 focuses on reducing the need to transport goods or people physically and to reduce
the distances. This is achieved by having policies that give incentives for virtual substitution of
trips, high priority to land-use planning, and extremely high oil prices. The main technological
changes are related to ICT. Travel patterns changes and passenger trips are shifted to virtual
mobility.

The stakeholders showed a lot of concern regarding the social aspects of this scenario, especially
concerning the aspect of tele-working. Some questioned if this would lead to less interaction
with people, fearing that some people might be cut off from society. If society did not interact or
meet each other in everyday life the cohesion of the society or the society as a whole might be at
risk/would stop existing. There would still be a need for face-to-face contact. In some cases it
might be a cultural thing to learn no to meet face-to-face, in some countries it was for example
more wide spread to be able to work from home part of the time or having video conferences.
Also webinars could substitute the need to be present at the same physical location in order to
have meetings. There could be a huge potential in this. However, not all psychical contact could
be substituted.

Trends were identified that worked against the outset of this scenario, trends due to globa-
lisations, such as diversity of working models, more international cooperation, online shopping
(buying goods/commodities from other countries), and long distance holidays. It had become
easier to have contact and meetings and do business with people far away, because you could
use online tools for this, but at the same time this also expanded the global network of people,
which might increase the general need for long distances travels. Furthermore, the idea behind
the European single market emphasized the free movement of goods, capital, services, and
people across borders within the EU. This worked against the trend of more regionalisation of
producing the goods closer to the consumer. If transport expenses rose it would become more
expensive for goods and people to travel long distances, which spoke in favour for the trend of
regionalisation. But this required that products from other parts of the world were more
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expensive than locally produced products. It was about the costs, but it was also about chan-
ging the mindset of people, e.g. having local holidays instead of long-distance holidays. But
travel plans also depended on the prices; sometimes it was cheaper to travel long distance than
short. The stakeholders addressed a need for a better understanding of people’s travel demands
and user behaviours, not just as consumers but as citizens. We could profit from better
understanding of the transport needs and behaviour in order to foster changes. New
transportation modes should be “closer to the costumers” – and we should aim at being more
mobile in a more effective way – planning with technology in mind. Technologies are parts of a
more green way – mobility management should be the main framework.

When answering the questionnaire there was not an agreement among the stakeholders to
whether the trend of regionalisation leading to stronger spatial concentration of production and
consumption was a good thing (Thesis 13). 41, 7% believed it was desirable or very desir-able,
but another 41,7 % replied “don’t know” to the question of whether the development is
desirable.

Some stakeholders mentioned that the expected growth rates for personal and freight trans-port
required that we focused on capacities to improve the attractiveness of other transport modes as
well as co-modality. At the moment only few were able to shift from road based transport to
other modes. Some suggested that we should also start to focus on how to use existing
infrastructure efficiently. Maybe focus on delivering goods outside of peak hours, e.g. at night.
Also for public transport there was a huge challenge in balancing the need for transport out, so
that the public transport was used more outside the peak hours. One stake-holder suggested
that we started thinking of access instead of ownership. This might be rele-vant to get people to
use different transport modes, and might also lead to more efficient transport. With car sharing
it was more necessary to plan personal transport needs, which might lead to lowering personal
transport kilometres. But also to get people to use car sharing they needed to be more
accustomed to be using different transport modes. Another stake-holder also addressed the
opting to share in the freight sector, so that the same truck could be used for different cargo,
some suggested having a “neutral” freight forwarder, but this might be a problem for
competitive businesses.

Some stakeholders were concerned that this scenario would reduce business and have a
negative impact on the economy, but might also lead to new business models.

A combination of all scenarios was needed, so that all alternatives/ all transport modes were
made more attractive and efficient.

Should a modal shift be forced in order to make it happen? Some stakeholders thought that
there had already been too much “stick”, and we needed to focus more on “carrots” to drive an
eco-efficient development.

The concern for the social aspects of the scenarios was also seen in the questionnaire in thesis 12
(Widespread application of tele-x (teleworking, tele-shopping, video-conferencing etc.) will lead
to a reduction of transport-related greenhouse gas emission by 25 % (compared to 2012)). Here
66,7% of the respondents pointed to “lack of societal acceptance” as a factor that could impede
the development. The factor that came in second was “differing interest of involved
stakeholders”, which 33,3% pointed at. However, still 75% found the development desirable or
very desirable.
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Conclusions

The stakeholders consulted in phase 4 of the STOA project on Eco- efficient transport had an
overall agreement on focusing on core elements in scenario 2 as the most robust scenario – in
combination with mobility elements in scenario 3. Though, they found that scenario 1 could be
an enabler for 2 and 3 – especially in times with need for growths and employment.

More stakeholders pointed out the importance of addressing challenges in infrastructure,
implementation/management and behavioural change; technology was only part of the issue
on eco-efficient transport; it was also about service, attractiveness, information, planning,
cooperation etc.

A development in better infrastructure was needed in order to achieve the modal shift in
transport modes. This had to be pushed through public funding and subsidies for investments
in infrastructures, a highly advanced, convenient and attractive public transport, and common
technical, administrative and legal standards for e.g. the European rail network.

ICT based mobility management were by many seen as a possibility to achieve more eco-
efficient transport while it could help integrating different transport modes and make the use of
these modes more effective.

An eco-efficient development in transport required that the individual citizens changed their
transport behaviour. The stakeholders/respondents stressed that a massive investment in
public transport were needed in order to achieve this development. The general message was
that incentives were needed in order to change people’s transport behaviour. We could profit
form better understanding of the transport needs and behaviour in order to foster changes.
New transportation modes should be “closer to the costumers” – and we should aim at being
more mobile in a more effective way – planning with technology in mind. Technologies are
parts of a more green way – mobility management should be the main framework.

The EU needed to have more focus on the implementation of the EU strategies on eco-efficient
transport and how to encourage implementation on the member state level. At the workshop it
was addressed that there was a gap between policy and reality.

It was not only at the European level that uncoordinated institutional actions/responsibilities
hindered a more eco-efficient transport; also at member state level lack of coordination between
different operators of public transport lead to a public transport system, which was not easy to
use, not flexible, convenient or assessable.

There was an agreement on a lack of coordinated/comparable data on transport on a European
level, which hindered comparison, common debates and initiatives.
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Jason Anderson WWF European Policy Office
Jos Dings TE - Transport and Environment
Judit Sandor UNIFE - The European Rail Industry
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Manuel Berlogea Political advisor to Anna Rosbach (MEP)
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Phil Bennion MEP
Sandrine Dixson-Declève EBTP - European Biofuels Technology Platform
Silvia-Adriana Ticau MEP and member of the STOA panel
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Willi Loose BCS - Bundesverband CarSharing
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Council
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Peter Ide-Kostic Science and Technology Options Assessment (STOA), European

Parliament

Project team
Gy Larsen The Danish Board of Technology
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Katrine Lindegaard Juul The Danish Board of Technology
Lars Klüver The Danish Board of Technology
Maike Puhe Institute for Technology Assessment and Systems Analysis
Marie Louise Jørgensen The Danish Board of Technology
Markus Edelmann Institute for Technology Assessment and Systems Analysis
Max Reichenbach Institute for Technology Assessment and Systems Analysis

2. Programme of workshop

Moderator: Mr Lars Klüver, Director of the Danish Board of Technology

9:00-9:30 Arrival and registration
Breakfast will be served.

9:30-9:35 Welcoming remarks
Mr Lars Klüver, Director of the Danish Board of Technology
Mrs Silvia-Adriana Ticau, MEP and member of the STOA Panel
Mr Malcolm Harbour, MEP and member of the STOA Panel

9:35-9:45 Presentation of the STOA project Eco-efficient Transport
Mr Jens Schippl, Researcher at the Institute for Technology Assessment and
System Analysis

9:45-9:50 Introduction to the programme
Mr Lars Klüver, Director of the Danish Board of Technology

9:50-10:40 Group discussion 1
Focus on insights from the questionnaire and discussions of potential eco-
efficient approaches.

10:40-11:10 Plenary discussion 1

11:10-11:25 Break

11:25-12:15 Group discussion 2
Focus on the scenarios and different strategies for achieving a more eco-
efficient transport sector.

12:15-12:45 Plenary discussion 2

12:45-13:00 Closing remarks
Mrs Silvia-Adriana Ticau, MEP and member of the STOA Panel
Mr Lars Klüver, Director of the Danish Board of Technology

13:00-14:00 Lunch
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3. Information material

STOA WORKSHOP ON

ECO-EFFICIENT TRANSPORT

Radisson Blu EU Hotel, Brussels
January 22, 2013

Workshop location: Radisson Blu EU Hotel - Rue d´Idalie, 35 - 1050 Brussels
Phone: +32 2 626 81 11

A = Radisson Blu EU Hotel
For more directions on how to get to the hotel and parking, please follow this link:
http://www.radissonblu.com/euhotel-brussels/location
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PROGRAMME
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Focus on the scenarios and different strategies for achieving a
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Mr Lars Klüver, Director of the Danish Board of Technology

13:00 - 14:00 Lunch
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SUMMARIES OF THE SCENARIOS

Scenarios: Background and purpose

Over the last years, a broad range of scenarios on sustainable transport futures for Europe have
been designed, providing an integrative perspective on potential developments in the transport
sector. Other prospective activities (e.g. roadmaps, impact assessments) put the focus on
segments or specific measures in the transport sector. They all illustrate that there are pathways
to achieving targets such as a reduction in CO2 emissions or reduced consumption of fossil
fuels. Also the Commission’s 2011 White Paper sets clear targets and lists key activities on how
to reach them. But these future-oriented activities do also illustrate that there are differing views
on the feasibility and desirability of the various measures and pathways. An important reason
for the variety of opinions surely is that transport is a complex system with many mutual
interdependencies between factors in the system and external factors. This leads to a high
degree of uncertainty regarding the potential and the exact impacts of interventions in the
system. Changes in the transport system are often triggered by technological progress, but there
are different views on the potential and impact of certain technologies, such as batteries, fuel
cells or automation in car transport automation. Whether a measure or pathway is considered
to be likely or desirable quite often depends on the assumptions on which the calculation of a
scenario or an impact assessment is based. Thus, it is important to make these assumptions
transparent and understandable.

In this project, a set of scenarios on eco-efficient transport futures are developed with the
purpose to better understand reasons and assumptions of the different assessments of the
feasibility and desirability of different pathways or policy measures. The following brief
summaries of three scenarios are based on more detailed draft scenarios developed in the
project. These draft scenarios consist of qualitative storylines that are combined with
quantitative calculation (using the transport model ASTRA).

It is not possible and was not intended to deal with the whole range of potential future
developments in a project like this. Therefore, the scope of possible futures was limited by some
general assumptions (see below) and the scenarios were based on the following principles:

 Since the STOA panel deals with science and technology options assessment, a rather
technology-optimistic approach was applied: all scenarios assume high – sometimes
extremely high – innovation rates and a very high pace of technological change and
diffusion of new technologies in society. Further, the focus is on road, rail and
waterborne transport (excluding aviation).

 Eco-efficient transport is understood as getting access to a certain activity/purpose
(working, shopping, recreation, etc.) with a smaller ecological footprint (see definition
in the glossary).

 The three scenarios focus on three different basic strategies for achieving eco-efficiency:

- Scenario 1: Making transport modes cleaner (users/goods use the same modes)
- Scenario 2: Changing the modal split (users/goods use different modes)
- Scenario 3: Reducing growth rates in transport demand (users/goods have

different origins/destinations)
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Each of the three scenarios is “extreme” in relation to one of the three strategies. The summaries
below only briefly describe the setting for one of the above-mentioned strategies and should
therefore be read as an introduction to a debate. In real life, obviously, the strategies do not
occur in isolation.

At the workshop, the main task will be to discuss the feasibility (drivers, barriers, financial
presuppositions) and the desirability (expected impacts, pros and cons) of these potential eco-
efficient developments in the European transport sector. In doing so, the scenarios are used to
trigger and structure the debate, with the aim to address crucial issues, open questions and
pathways to overcome barriers, and to identify differences in assessment and uncertainties as
well as widely accepted solutions. The debate will be documented (anonymously) and will be
used to further develop the scenarios. For definitions of technical terms, see the glossary at the
end of this document.

General assumptions:

Note: These assumptions apply to all three scenarios.

The year is 2050. Strong progress in science and technology development has been made. There
is a continuous, though moderate growth in GDP. R&D investment is still high in general.
European economies are driven by a sort of “Green New Deal” which has become the
overarching paradigm for economic activities. Clean technologies are a key pillar of EU
competitiveness. In this context, it is possible to establish stringent standards and strong
incentives for technological progress.

Lifestyles: Older people are much more active and mobile compared to 2010. Younger people in
urban areas are more flexible in modal choice and open to intermodal transport chains.

Energy: Most of the energy consumed comes from renewable sources. Electrification is an
important issue in road transport, in the rail sector and also in public transport. The network of
fuelling stations for the road sector is diversified. Vehicles, trains and vessels profit from
progress in the field of lightweight materials.

Scenario 1: Focus on making transport modes cleaner

The year is 2050. The main focus of this scenario is on making the different modes much
cleaner. The development is accompanied by further progress in the energy system. Political
strategies focus on heavy public funding of R&D activities as well as on regulations pushing
forward the market penetration of new technologies. This does not lead to significant changes
in transport behaviour. Users do not switch to other modes; eco-efficiency is improved because
the modes they are using are cleaner and use less resources.

CO₂ taxes are implemented for all transport modes. Various subsidies are allocated on the basis
of top-runner models to push the market penetration of most efficient technologies. There is a
feebate scheme reducing the price of innovative vehicles and increasing the price of less
efficient ones. Speed limits are established all over Europe.

Extreme progress in mobile and stationary battery technology as well as in hydrogen
applications sets the basis for the transformation of the energy system. Innovative cars and
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trucks gain considerable market shares. The car fleet runs on non-fossil fuels and propulsion
systems; fossil fuels have been banned completely in the car sector after 2040. Only zero-
emission passenger vehicles (on a well-to-wheel basis) are allowed in European cities of more
than 100.000 inhabitants. For freight, only low emission vehicles are allowed in urban areas
(under 50g/CO2 per km, well-to-wheel)

There is an extreme and clean electrification of road-based public transport as well as of rail.
The share of rail electrification is above 80 % in all EU countries. CNG, bio-methane, “wind-
gas”, or hydrogen is used for heavy duty vehicles. Vessels’ efficiency is increased, and they use
considerable amounts of LNG. Further, there have been extreme breakthroughs regarding ultra-
light, robust, cheap, and recyclable materials which can be used for the construction of
vehicles/vessels/trains.

Small and light cars have become widespread in urban areas; they are the typical vehicles of
retired people. The option of letting the car drive autonomously at lower speeds is widely used
by this group and enables them to still drive at an older age.

Scenario 2: Focus on modal shift

The year is 2050. The main focus of this scenario is on achieving a modal shift towards more
eco-efficient modes of transport. Public funding is concentrated on supporting the
infrastructures needed for such a shift. The principle of “internalising external costs” is the basis
for transport policies. Further, urban transport policies are strongly prioritising public
transport, car-sharing schemes, cycling and walking. Regulations to make the different modes
cleaner are also used as a means to achieve eco-efficiency. Efficient fuels and propulsion
technologies are also pushed in this scenario – but not as strong as in scenario 1.

An interoperable road charging system on the trans-European road network is implemented in
all EU member states, taking account of the external costs of air pollution, noise pollution and
congestion. The most striking characteristic of this scenario are the extremely high subsidies for
investments in infrastructures for intermodality. Investments in infrastructures for rail and
water transport are high, Personal Rapid Transport and CargoCaps (see Glossary) have become
widespread in urban areas. Public-Private Partnerships are an important tool for such
investments.

Highly advanced and ubiquitous ICT makes public transport as well as intermodal freight
much more attractive. Common technical, administrative and legal standards are identical
throughout the European rail network. This enables operators to seamlessly run trains across
Europe. Many innovative approaches are implemented to improve public transport services
and to overcome the “problem of the last mile”. For example, passengers who have booked a
public transport ticket are picked up by a semi-autonomous driving system from their door and
are carried to the next public transport station, and vice versa. An interoperable electronic
ticketing application for public transport will be available all over Europe. This will enable
users to use the same means of payment for different modes and services (including
conventional public transport and e.g. bike-sharing, car-sharing).
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Sharing vehicles, such as cars or bicycles, is a key-element in the transport systems. In all
European cities with more than 25.000 inhabitants, car- and bike-sharing is used to complement
conventional public transport. “Access instead of ownership” has become the overriding
paradigm for transport behaviour. This development is being pushed forward by the private
sector, which is increasingly engaged in sharing schemes.

Scenario 3: Focus on reducing growth rates in transport demand.

The year is 2050. In line with the European Commission’s statement in the 2011 White Paper
that “curbing mobility is not an option”, this scenario is not about “curbing” mobility but about
reducing the need to travel physically for fulfilling certain purposes, and about reducing
distances. Daily activity patterns in 2050 are not necessarily different in principle, but a
significant number of trips are substituted by virtual mobility, and the reduction of reduced trip
lengths for people and goods have become a widely accepted paradigm for land-use planning.
That way, a strong increase in the eco-efficiency of the transport system is achieved.

Policies try to give incentives for this virtual substitution of trips and they give a high priority to
land-use planning aimed at reducing distances (City of short distances, decentralised
concentration).

A key driver for these developments is the extremely high energy prices (oil around $300/b).
Induced by this development, regional clusters of production and consumption are fostered by
policies on different levels and receive strong support from the attitudes and preferences of the
citizens. This goes hand in hand with an accelerated urbanisation. The result is a shift from
longer distance trips to shorter destinations. Also the share in long-distance holidays is much
lower than it used to be decades ago.

There is an extreme increase in tele-x (e.g. tele-working, tele-shopping, video conferencing, etc.),
which significantly reduces transport demand (trip rates for all purposes). Tele-working has
become standard, in particular for families with smaller children.

Smart urban logistics is crucial. Goods delivery at night using silent electric vehicles is a
standard that helps to optimise logistic concepts. In addition, improvements in logistics allow a
further reduction of tonne kilometres as well as a reduction of energy intensity in the transport
of goods. In general, improvements in the logistic sector lead to an optimisation of load factors.

Overall, there is a change in attitudes and lifestyles which can be described as being slower and
more reflexive. This trend also manifests itself in passenger transport demands. Cycling has
become trendy all over Europe, and energy efficient technologies are popular. For example,
small cars and e-bikes are widespread. Access instead of ownership is an overriding paradigm
and, consequently, car-sharing is highly attractive and integrated in public transport tariff
systems (similar to scenario 2).
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Glossary

Eco-efficient transport

For this project it is assumed that eco-efficient transport encompasses all approaches that help
to reduce the ecological footprint of transport-related activities. The point of reference should be
the amount of resources needed to fulfil a certain purpose (work, social contacts, production or
purchase of a good; economic growth, etc.). In the scenarios, however, the focus is on emissions
of pollutants/CO2 as well as on energy consumption. Other aspects (for example the toxicity of
waste products or environmental impacts of mining raw materials) are only mentioned briefly
in the reports.

Natural gas, compressed natural gas (CNG) and liquefied natural gas (LNG)

Natural gas is a gaseous fossil fuel consisting of over 80 % methane (CH4) and is characterised
by a relatively clean and soot-free combustion. Since the energy density of natural gas is low
compared to diesel, it has to be stored in compressed form (CNG) or in liquefied form (LNG) at
a very low temperature of -161 °C. CNG and LNG can both be used in Otto or diesel engines.
CNG can be transported in pipelines over long distances.

Personal Rapid Transport (PRT)

Personal Rapid Transport (PRT) is a new transport mode that runs on a track system. Small
automated cabins provide on-demand services for individuals or small groups. PRT offers
direct origin-to-destination service without intermediate stops along the way. PRT is ordered
much like an elevator: passengers push a button to call for a vehicle and then another one to
select the destination they wish to reach. The system consists of a network of fully automated
electric vehicles. A network of stations is connected by a track that drives around all stations in
a system. As soon as a vehicle reaches its destination, it can exit the track in order to allow other
vehicles to continue to travel. A central computer controls the system.

Power-to-gas / wind-gas:

Power-to-gas is an energy processing and storage technology using excess electrical renewable
power (e.g. wind and solar power) to produce hydrogen and oxygen by electrolysing water.
The hydrogen can then be further processed (to generate natural gas) or used (e.g. in fuel cells)
or it can be stored in the existing natural gas infrastructure. Accordingly, wind-gas is the
product of a power-to-gas process, in which the power source is wind.

Underground transport systems (urban freight tubes / CargoCaps)

Underground transport systems offer an alternative to existing freight options; the main idea is
to carry goods through underground transport pipelines. Those pipelines are designed
similarly to those of drain-off sewage and are being installed in public streets next to, under, or
above already existing supply and disposal lines, electric cables, metro or underground
crossings and other underground constructions. One approach called CargoCap
(www.cargocap.com) is designed for freight transport in urban agglomerations, for long and
regional distance traffic, up to 150 km. So-called caps travel 24 hours a day in underground
pipelines with a diameter of 2 metres, loaded with two euro-pallets each. Among the goods that
are supposed to be transported are consumer and investment items, bulk goods, and cargo
production components, building materials, parcels and express freight, as well as food and
allied products.
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4. Results of the survey/presentation of the theses

T01 Half of the road based freight transport (tkm) in the EU will be carried out by alternative propulsion technology (e.g. by
hydrogen, gas, or biofuels).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 5 29,4% ████████████████

I have only focal or generalized knowledge in this field 8 47,1% █████████████████████████

I have no knowledge in this field 3 17,6% █████████

(missing value) 0 0,0%

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 2 11,8% ██████

2021-2030 6 35,3% ███████████████████

2031-2050 3 17,6% █████████

Later than 2050 2 11,8% ██████

Not realistic at all 0 0,0%
I don't know 4 23,5% ████████████

(missing value) 0 0,0%

c) Which of the following factors could impede this development?
Financial barriers 9 52,9% █████████████████████████████

Capacity limit of infrastructures 4 23,5% ████████████

Ongoing technical problems that need to be solved 9 52,9% █████████████████████████████

Lack of government-funded research and development 2 11,8% ██████

Lack of entrepreneurial vision 2 11,8% ██████

Lack of political vision 5 29,4% ████████████████

Lack of societal acceptance 2 11,8% ██████

Uncoordinated institutional actions/responsibilities 7 41,2% ██████████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 8 47,1% █████████████████████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 2 11,8% ██████

(missing values for all factors) 0 0,0%

d) Is this development desirable?
Very undesirable 2 11,8% ██████

Undesirable 0 0,0%
Desirable 9 52,9% █████████████████████████████

Very desirable 5 29,4% ████████████████

I don't know 1 5,9% ███

(missing value) 0 0,0%

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 10 1 2 4 0

0,0% 58,8% 5,9% 11,8% 23,5% 0,0%
Labour and employment 0 10 1 2 4 0

0,0% 58,8% 5,9% 11,8% 23,5% 0,0%
Accessibility of the transport system 0 4 2 8 3 0

0,0% 23,5% 11,8% 47,1% 17,6% 0,0%
Reduction of congestion levels 2 3 2 8 2 0

11,8% 17,6% 11,8% 47,1% 11,8% 0,0%
Modal shift towards more resource-efficient transport modes 1 8 0 5 3 0

5,9% 47,1% 0,0% 29,4% 17,6% 0,0%
Improvement of human health 0 12 0 2 3 0

0,0% 70,6% 0,0% 11,8% 17,6% 0,0%
Biodiversity 1 8 3 1 4 0

5,9% 47,1% 17,6% 5,9% 23,5% 0,0%
Reduced use of fossil fuels (oil/gas) 0 14 1 1 1 0

0,0% 82,4% 5,9% 5,9% 5,9% 0,0%
Reduced use of other non-renewable resources 1 8 4 0 4 0

5,9% 47,1% 23,5% 0,0% 23,5% 0,0%
Reduction of greenhouse gas emissions 0 12 3 1 1 0

0,0% 70,6% 17,6% 5,9% 5,9% 0,0%
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T02 More than half of the passenger cars sold per year will be battery electric vehicles with driving ranges of 400–500 km.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 3 17,6% █████████

I am working in this field / following the professional discourse 5 29,4% ████████████████

I have only focal or generalized knowledge in this field 8 47,1% █████████████████████████

I have no knowledge in this field 1 5,9% ███

(missing value) 0 0,0%

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 1 5,9% ███

2021-2030 3 17,6% █████████

2031-2050 6 35,3% ███████████████████

Later than 2050 2 11,8% ██████

Not realistic at all 2 11,8% ██████

I don't know 3 17,6% █████████

(missing value) 0 0,0%

c) Which of the following factors could impede this development?
Financial barriers 10 58,8% ████████████████████████████████

Capacity limit of infrastructures 8 47,1% █████████████████████████

Ongoing technical problems that need to be solved 12 70,6% ██████████████████████████████████████

Lack of government-funded research and development 4 23,5% ████████████

Lack of entrepreneurial vision 1 5,9% ███

Lack of political vision 4 23,5% ████████████

Lack of societal acceptance 5 29,4% ████████████████

Uncoordinated institutional actions/responsibilities 3 17,6% █████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 4 23,5% ████████████

European and/or national legislation/regulation 3 17,6% █████████

I don't know 0 0,0%
(missing values for all factors) 0 0,0%

d) Is this development desirable?
Very undesirable 0 0,0%
Undesirable 1 5,9% ███

Desirable 8 47,1% █████████████████████████

Very desirable 5 29,4% ████████████████

I don't know 3 17,6% █████████

(missing value) 0 0,0%

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 1 7 3 2 4 0

5,9% 41,2% 17,6% 11,8% 23,5% 0,0%
Labour and employment 0 5 3 5 4 0

0,0% 29,4% 17,6% 29,4% 23,5% 0,0%
Accessibility of the transport system 3 3 4 7 0 0

17,6% 17,6% 23,5% 41,2% 0,0% 0,0%
Reduction of congestion levels 2 2 1 12 0 0

11,8% 11,8% 5,9% 70,6% 0,0% 0,0%
Modal shift towards more resource-efficient transport modes 1 5 5 5 1 0

5,9% 29,4% 29,4% 29,4% 5,9% 0,0%
Improvement of human health 0 11 4 0 2 0

0,0% 64,7% 23,5% 0,0% 11,8% 0,0%
Biodiversity 1 5 2 2 7 0

5,9% 29,4% 11,8% 11,8% 41,2% 0,0%
Reduced use of fossil fuels (oil/gas) 0 12 3 1 1 0

0,0% 70,6% 17,6% 5,9% 5,9% 0,0%
Reduced use of other non-renewable resources 0 6 6 1 4 0

0,0% 35,3% 35,3% 5,9% 23,5% 0,0%
Reduction of greenhouse gas emissions 1 9 6 0 1 0

5,9% 52,9% 35,3% 0,0% 5,9% 0,0%
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T03 Only local zero emission (tank-to-wheel) passenger vehicles will be allowed in European cities of more than 100.000
inhabitants.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 2 11,8% ██████

I am working in this field / following the professional discourse 6 35,3% ███████████████████

I have only focal or generalized knowledge in this field 4 23,5% ████████████

I have no knowledge in this field 4 23,5% ████████████

(missing value) 1 5,9% ███

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 1 5,9% ███

2021-2030 2 11,8% ██████

2031-2050 7 41,2% ██████████████████████

Later than 2050 3 17,6% █████████

Not realistic at all 0 0,0%
I don't know 3 17,6% █████████

(missing value) 1 5,9% ███

c) Which of the following factors could impede this development?
Financial barriers 6 35,3% ███████████████████

Capacity limit of infrastructures 4 23,5% ████████████

Ongoing technical problems that need to be solved 7 41,2% ██████████████████████

Lack of government-funded research and development 1 5,9% ███

Lack of entrepreneurial vision 1 5,9% ███

Lack of political vision 8 47,1% █████████████████████████

Lack of societal acceptance 8 47,1% █████████████████████████

Uncoordinated institutional actions/responsibilities 5 29,4% ████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 5 29,4% ████████████████

European and/or national legislation/regulation 6 35,3% ███████████████████

I don't know 2 11,8% ██████

(missing values for all factors) 1 5,9% ███

d) Is this development desirable?
Very undesirable 2 11,8% ██████

Undesirable 1 5,9% ███

Desirable 7 41,2% ██████████████████████

Very desirable 2 11,8% ██████

I don't know 4 23,5% ████████████

(missing value) 1 5,9% ███

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 2 4 3 1 6 1

11,8% 23,5% 17,6% 5,9% 35,3% 5,9%
Labour and employment 2 4 3 2 5 1

11,8% 23,5% 17,6% 11,8% 29,4% 5,9%
Accessibility of the transport system 4 3 5 3 1 1

23,5% 17,6% 29,4% 17,6% 5,9% 5,9%
Reduction of congestion levels 1 10 2 2 1 1

5,9% 58,8% 11,8% 11,8% 5,9% 5,9%
Modal shift towards more resource-efficient transport modes 1 10 2 1 2 1

5,9% 58,8% 11,8% 5,9% 11,8% 5,9%
Improvement of human health 0 12 1 0 3 1

0,0% 70,6% 5,9% 0,0% 17,6% 5,9%
Biodiversity 0 6 1 4 5 1

0,0% 35,3% 5,9% 23,5% 29,4% 5,9%
Reduced use of fossil fuels (oil/gas) 0 10 3 1 2 1

0,0% 58,8% 17,6% 5,9% 11,8% 5,9%
Reduced use of other non-renewable resources 1 5 3 3 4 1

5,9% 29,4% 17,6% 17,6% 23,5% 5,9%
Reduction of greenhouse gas emissions 0 8 6 0 2 1

0,0% 47,1% 35,3% 0,0% 11,8% 5,9%
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T04 In Europe, half of the passenger kilometres travelled by car will be made using full autonomous driving systems. This
allows driving without human assistance as the car keeps the road and navigates on its own.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 3 17,6% █████████

I have only focal or generalized knowledge in this field 7 41,2% ██████████████████████

I have no knowledge in this field 5 29,4% ████████████████

(missing value) 1 5,9% ███

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 1 5,9% ███

2021-2030 1 5,9% ███

2031-2050 4 23,5% ████████████

Later than 2050 5 29,4% ████████████████

Not realistic at all 1 5,9% ███

I don't know 4 23,5% ████████████

(missing value) 1 5,9% ███

c) Which of the following factors could impede this development?
Financial barriers 1 5,9% ███

Capacity limit of infrastructures 4 23,5% ████████████

Ongoing technical problems that need to be solved 8 47,1% █████████████████████████

Lack of government-funded research and development 5 29,4% ████████████████

Lack of entrepreneurial vision 1 5,9% ███

Lack of political vision 3 17,6% █████████

Lack of societal acceptance 9 52,9% █████████████████████████████

Uncoordinated institutional actions/responsibilities 3 17,6% █████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 3 17,6% █████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 5 29,4% ████████████████

(missing values for all factors) 1 5,9% ███

d) Is this development desirable?
Very undesirable 0 0,0%
Undesirable 5 29,4% ████████████████

Desirable 5 29,4% ████████████████

Very desirable 1 5,9% ███

I don't know 5 29,4% ████████████████

(missing value) 1 5,9% ███

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 2 2 3 9 1

0,0% 11,8% 11,8% 17,6% 52,9% 5,9%
Labour and employment 0 2 3 2 9 1

0,0% 11,8% 17,6% 11,8% 52,9% 5,9%
Accessibility of the transport system 1 3 4 1 7 1

5,9% 17,6% 23,5% 5,9% 41,2% 5,9%
Reduction of congestion levels 0 7 0 1 8 1

0,0% 41,2% 0,0% 5,9% 47,1% 5,9%
Modal shift towards more resource-efficient transport modes 3 2 0 4 7 1

17,6% 11,8% 0,0% 23,5% 41,2% 5,9%
Improvement of human health 1 5 1 1 8 1

5,9% 29,4% 5,9% 5,9% 47,1% 5,9%
Biodiversity 1 1 0 5 9 1

5,9% 5,9% 0,0% 29,4% 52,9% 5,9%
Reduced use of fossil fuels (oil/gas) 1 4 0 4 7 1

5,9% 23,5% 0,0% 23,5% 41,2% 5,9%
Reduced use of other non-renewable resources 1 3 0 5 7 1

5,9% 17,6% 0,0% 29,4% 41,2% 5,9%
Reduction of greenhouse gas emissions 1 4 0 4 7 1

5,9% 23,5% 0,0% 23,5% 41,2% 5,9%
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T05 An interoperable electronic ticketing application for public transport will be available all over Europe. This will enable
users to use the same means of payment for different modes and services (including conventional public transport and
e.g. bike-sharing, car-sharing).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 7 41,2% ██████████████████████

I have only focal or generalized knowledge in this field 5 29,4% ████████████████

I have no knowledge in this field 4 23,5% ████████████

(missing value) 1 5,9% ███

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 4 23,5% ████████████

2021-2030 5 29,4% ████████████████

2031-2050 4 23,5% ████████████

Later than 2050 0 0,0%
Not realistic at all 1 5,9% ███

I don't know 2 11,8% ██████

(missing value) 1 5,9% ███

c) Which of the following factors could impede this development?
Financial barriers 4 23,5% ████████████

Capacity limit of infrastructures 3 17,6% █████████

Ongoing technical problems that need to be solved 6 35,3% ███████████████████

Lack of government-funded research and development 3 17,6% █████████

Lack of entrepreneurial vision 5 29,4% ████████████████

Lack of political vision 7 41,2% ██████████████████████

Lack of societal acceptance 2 11,8% ██████

Uncoordinated institutional actions/responsibilities 11 64,7% ███████████████████████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 5 29,4% ████████████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 2 11,8% ██████

(missing values for all factors) 1 5,9% ███

d) Is this development desirable?
Very undesirable 1 5,9% ███

Undesirable 1 5,9% ███

Desirable 5 29,4% ████████████████

Very desirable 8 47,1% █████████████████████████

I don't know 1 5,9% ███

(missing value) 1 5,9% ███

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 7 1 3 5 1

0,0% 41,2% 5,9% 17,6% 29,4% 5,9%
Labour and employment 1 5 1 6 3 1

5,9% 29,4% 5,9% 35,3% 17,6% 5,9%
Accessibility of the transport system 0 12 2 0 2 1

0,0% 70,6% 11,8% 0,0% 11,8% 5,9%
Reduction of congestion levels 0 11 1 1 3 1

0,0% 64,7% 5,9% 5,9% 17,6% 5,9%
Modal shift towards more resource-efficient transport modes 0 10 1 1 4 1

0,0% 58,8% 5,9% 5,9% 23,5% 5,9%
Improvement of human health 0 8 1 2 5 1

0,0% 47,1% 5,9% 11,8% 29,4% 5,9%
Biodiversity 0 3 1 5 7 1

0,0% 17,6% 5,9% 29,4% 41,2% 5,9%
Reduced use of fossil fuels (oil/gas) 0 9 1 2 4 1

0,0% 52,9% 5,9% 11,8% 23,5% 5,9%
Reduced use of other non-renewable resources 0 5 1 5 5 1

0,0% 29,4% 5,9% 29,4% 29,4% 5,9%
Reduction of greenhouse gas emissions 0 9 1 2 4 1

0,0% 52,9% 5,9% 11,8% 23,5% 5,9%
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T06 In Europe, public transport, cycling (including e-bikes) and walking will have a modal share of 75 % in urban areas of
more than 100.000 inhabitants.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 8 47,1% █████████████████████████

I have only focal or generalized knowledge in this field 4 23,5% ████████████

I have no knowledge in this field 2 11,8% ██████

(missing value) 2 11,8% ██████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 4 23,5% ████████████

2031-2050 4 23,5% ████████████

Later than 2050 2 11,8% ██████

Not realistic at all 4 23,5% ████████████

I don't know 1 5,9% ███

(missing value) 2 11,8% ██████

c) Which of the following factors could impede this development?
Financial barriers 4 23,5% ████████████

Capacity limit of infrastructures 6 35,3% ███████████████████

Ongoing technical problems that need to be solved 2 11,8% ██████

Lack of government-funded research and development 3 17,6% █████████

Lack of entrepreneurial vision 5 29,4% ████████████████

Lack of political vision 10 58,8% ████████████████████████████████

Lack of societal acceptance 10 58,8% ████████████████████████████████

Uncoordinated institutional actions/responsibilities 7 41,2% ██████████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 8 47,1% █████████████████████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 1 5,9% ███

(missing values for all factors) 2 11,8% ██████

d) Is this development desirable?
Very undesirable 2 11,8% ██████

Undesirable 3 17,6% █████████

Desirable 5 29,4% ████████████████

Very desirable 4 23,5% ████████████

I don't know 1 5,9% ███

(missing value) 2 11,8% ██████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 4 6 1 2 2 2

23,5% 35,3% 5,9% 11,8% 11,8% 11,8%
Labour and employment 4 5 2 2 2 2

23,5% 29,4% 11,8% 11,8% 11,8% 11,8%
Accessibility of the transport system 3 10 0 0 2 2

17,6% 58,8% 0,0% 0,0% 11,8% 11,8%
Reduction of congestion levels 1 13 0 0 1 2

5,9% 76,5% 0,0% 0,0% 5,9% 11,8%
Modal shift towards more resource-efficient transport modes 0 13 0 0 2 2

0,0% 76,5% 0,0% 0,0% 11,8% 11,8%
Improvement of human health 0 11 1 0 3 2

0,0% 64,7% 5,9% 0,0% 17,6% 11,8%
Biodiversity 0 3 0 4 8 2

0,0% 17,6% 0,0% 23,5% 47,1% 11,8%
Reduced use of fossil fuels (oil/gas) 0 12 1 0 2 2

0,0% 70,6% 5,9% 0,0% 11,8% 11,8%
Reduced use of other non-renewable resources 0 10 1 1 3 2

0,0% 58,8% 5,9% 5,9% 17,6% 11,8%
Reduction of greenhouse gas emissions 0 12 1 0 2 2

0,0% 70,6% 5,9% 0,0% 11,8% 11,8%
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T07 An interoperable road charging system on the trans-European road network will be implemented in all EU states, taking
account of the external costs of air pollution, noise pollution and congestion.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 5 29,4% ████████████████

I have only focal or generalized knowledge in this field 7 41,2% ██████████████████████

I have no knowledge in this field 2 11,8% ██████

(missing value) 2 11,8% ██████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 5 29,4% ████████████████

2031-2050 5 29,4% ████████████████

Later than 2050 0 0,0%
Not realistic at all 2 11,8% ██████

I don't know 3 17,6% █████████

(missing value) 2 11,8% ██████

c) Which of the following factors could impede this development?
Financial barriers 5 29,4% ████████████████

Capacity limit of infrastructures 2 11,8% ██████

Ongoing technical problems that need to be solved 5 29,4% ████████████████

Lack of government-funded research and development 1 5,9% ███

Lack of entrepreneurial vision 1 5,9% ███

Lack of political vision 10 58,8% ████████████████████████████████

Lack of societal acceptance 5 29,4% ████████████████

Uncoordinated institutional actions/responsibilities 5 29,4% ████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 11 64,7% ██████████████████████████████████
█

European and/or national legislation/regulation 8 47,1% █████████████████████████

I don't know 1 5,9% ███

(missing values for all factors) 2 11,8% ██████

d) Is this development desirable?
Very undesirable 2 11,8% ██████

Undesirable 2 11,8% ██████

Desirable 7 41,2% ██████████████████████

Very desirable 1 5,9% ███

I don't know 3 17,6% █████████

(missing value) 2 11,8% ██████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 3 1 2 1 8 2

17,6% 5,9% 11,8% 5,9% 47,1% 11,8%
Labour and employment 3 1 2 1 8 2

17,6% 5,9% 11,8% 5,9% 47,1% 11,8%
Accessibility of the transport system 1 4 2 2 6 2

5,9% 23,5% 11,8% 11,8% 35,3% 11,8%
Reduction of congestion levels 0 4 4 2 5 2

0,0% 23,5% 23,5% 11,8% 29,4% 11,8%
Modal shift towards more resource-efficient transport modes 0 6 2 3 4 2

0,0% 35,3% 11,8% 17,6% 23,5% 11,8%
Improvement of human health 0 6 0 3 6 2

0,0% 35,3% 0,0% 17,6% 35,3% 11,8%
Biodiversity 0 2 0 5 8 2

0,0% 11,8% 0,0% 29,4% 47,1% 11,8%
Reduced use of fossil fuels (oil/gas) 0 6 1 2 6 2

0,0% 35,3% 5,9% 11,8% 35,3% 11,8%
Reduced use of other non-renewable resources 0 5 1 3 6 2

0,0% 29,4% 5,9% 17,6% 35,3% 11,8%
Reduction of greenhouse gas emissions 0 6 1 2 6 2

0,0% 35,3% 5,9% 11,8% 35,3% 11,8%



Science and Technology Options Assessment (STOA)

39

T08 A sophisticated EU regulatory framework (e.g. loan guarantee schemes, risk facility funds, creation of additional
revenue streams) will make infrastructure investments more attractive to the private sector. That way, private capital
will bear half the EU infrastructure development costs.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 3 17,6% █████████

I have only focal or generalized knowledge in this field 7 41,2% ██████████████████████

I have no knowledge in this field 3 17,6% █████████

(missing value) 3 17,6% █████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 1 5,9% ███

2021-2030 4 23,5% ████████████

2031-2050 2 11,8% ██████

Later than 2050 0 0,0%
Not realistic at all 1 5,9% ███

I don't know 6 35,3% ███████████████████

(missing value) 3 17,6% █████████

c) Which of the following factors could impede this development?
Financial barriers 8 47,1% █████████████████████████

Capacity limit of infrastructures 1 5,9% ███

Ongoing technical problems that need to be solved 0 0,0%
Lack of government-funded research and development 1 5,9% ███

Lack of entrepreneurial vision 4 23,5% ████████████

Lack of political vision 6 35,3% ███████████████████

Lack of societal acceptance 1 5,9% ███

Uncoordinated institutional actions/responsibilities 6 35,3% ███████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 3 17,6% █████████

European and/or national legislation/regulation 5 29,4% ████████████████

I don't know 5 29,4% ████████████████

(missing values for all factors) 3 17,6% █████████

d) Is this development desirable?
Very undesirable 0 0,0%
Undesirable 2 11,8% ██████

Desirable 3 17,6% █████████

Very desirable 2 11,8% ██████

I don't know 7 41,2% ██████████████████████

(missing value) 3 17,6% █████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 4 2 1 7 3

0,0% 23,5% 11,8% 5,9% 41,2% 17,6%
Labour and employment 0 5 2 1 6 3

0,0% 29,4% 11,8% 5,9% 35,3% 17,6%
Accessibility of the transport system 1 5 2 2 4 3

5,9% 29,4% 11,8% 11,8% 23,5% 17,6%
Reduction of congestion levels 0 3 1 3 7 3

0,0% 17,6% 5,9% 17,6% 41,2% 17,6%
Modal shift towards more resource-efficient transport modes 0 1 2 4 7 3

0,0% 5,9% 11,8% 23,5% 41,2% 17,6%
Improvement of human health 0 1 1 4 8 3

0,0% 5,9% 5,9% 23,5% 47,1% 17,6%
Biodiversity 0 1 1 4 8 3

0,0% 5,9% 5,9% 23,5% 47,1% 17,6%
Reduced use of fossil fuels (oil/gas) 0 2 1 5 6 3

0,0% 11,8% 5,9% 29,4% 35,3% 17,6%
Reduced use of other non-renewable resources 0 2 1 4 7 3

0,0% 11,8% 5,9% 23,5% 41,2% 17,6%
Reduction of greenhouse gas emissions 0 2 1 5 6 3

0,0% 11,8% 5,9% 29,4% 35,3% 17,6%
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T09 Common technical, administrative and legal standards will be identical in the European rail network. This will enable
operators to seamlessly run trains across Europe.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 2 11,8% ██████

I have only focal or generalized knowledge in this field 9 52,9% █████████████████████████████

I have no knowledge in this field 2 11,8% ██████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 4 23,5% ████████████

2031-2050 1 5,9% ███

Later than 2050 3 17,6% █████████

Not realistic at all 1 5,9% ███

I don't know 4 23,5% ████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 2 11,8% ██████

Capacity limit of infrastructures 3 17,6% █████████

Ongoing technical problems that need to be solved 3 17,6% █████████

Lack of government-funded research and development 0 0,0%
Lack of entrepreneurial vision 4 23,5% ████████████

Lack of political vision 7 41,2% ██████████████████████

Lack of societal acceptance 0 0,0%
Uncoordinated institutional actions/responsibilities 8 47,1% █████████████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 7 41,2% ██████████████████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 2 11,8% ██████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 1 5,9% ███

Undesirable 0 0,0%
Desirable 2 11,8% ██████

Very desirable 8 47,1% █████████████████████████

I don't know 2 11,8% ██████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 10 0 0 3 4

0,0% 58,8% 0,0% 0,0% 17,6% 23,5%
Labour and employment 1 8 1 0 3 4

5,9% 47,1% 5,9% 0,0% 17,6% 23,5%
Accessibility of the transport system 0 9 1 0 3 4

0,0% 52,9% 5,9% 0,0% 17,6% 23,5%
Reduction of congestion levels 0 8 1 0 4 4

0,0% 47,1% 5,9% 0,0% 23,5% 23,5%
Modal shift towards more resource-efficient transport modes 0 8 0 1 4 4

0,0% 47,1% 0,0% 5,9% 23,5% 23,5%
Improvement of human health 0 6 1 1 5 4

0,0% 35,3% 5,9% 5,9% 29,4% 23,5%
Biodiversity 0 2 1 3 7 4

0,0% 11,8% 5,9% 17,6% 41,2% 23,5%
Reduced use of fossil fuels (oil/gas) 0 7 1 2 3 4

0,0% 41,2% 5,9% 11,8% 17,6% 23,5%
Reduced use of other non-renewable resources 0 5 1 3 4 4

0,0% 29,4% 5,9% 17,6% 23,5% 23,5%
Reduction of greenhouse gas emissions 0 7 1 2 3 4

0,0% 41,2% 5,9% 11,8% 17,6% 23,5%
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T10 The freight transport volume (tkm) on inland waterways will increase by 50 % (compared to 2012).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 2 11,8% ██████

I have only focal or generalized knowledge in this field 3 17,6% █████████

I have no knowledge in this field 8 47,1% █████████████████████████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 1 5,9% ███

2031-2050 1 5,9% ███

Later than 2050 0 0,0%
Not realistic at all 4 23,5% ████████████

I don't know 7 41,2% ██████████████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 0 0,0%
Capacity limit of infrastructures 6 35,3% ███████████████████

Ongoing technical problems that need to be solved 1 5,9% ███

Lack of government-funded research and development 0 0,0%
Lack of entrepreneurial vision 1 5,9% ███

Lack of political vision 0 0,0%
Lack of societal acceptance 2 11,8% ██████

Uncoordinated institutional actions/responsibilities 2 11,8% ██████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 2 11,8% ██████

European and/or national legislation/regulation 1 5,9% ███

I don't know 7 41,2% ██████████████████████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 0 0,0%
Undesirable 1 5,9% ███

Desirable 3 17,6% █████████

Very desirable 2 11,8% ██████

I don't know 7 41,2% ██████████████████████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 2 2 1 8 4

0,0% 11,8% 11,8% 5,9% 47,1% 23,5%
Labour and employment 1 2 1 1 8 4

5,9% 11,8% 5,9% 5,9% 47,1% 23,5%
Accessibility of the transport system 0 3 2 1 7 4

0,0% 17,6% 11,8% 5,9% 41,2% 23,5%
Reduction of congestion levels 0 4 1 1 7 4

0,0% 23,5% 5,9% 5,9% 41,2% 23,5%
Modal shift towards more resource-efficient transport modes 0 4 2 0 7 4

0,0% 23,5% 11,8% 0,0% 41,2% 23,5%
Improvement of human health 0 4 1 1 7 4

0,0% 23,5% 5,9% 5,9% 41,2% 23,5%
Biodiversity 2 1 1 0 9 4

11,8% 5,9% 5,9% 0,0% 52,9% 23,5%
Reduced use of fossil fuels (oil/gas) 0 5 1 0 7 4

0,0% 29,4% 5,9% 0,0% 41,2% 23,5%
Reduced use of other non-renewable resources 0 2 1 1 9 4

0,0% 11,8% 5,9% 5,9% 52,9% 23,5%
Reduction of greenhouse gas emissions 0 5 1 0 7 4

0,0% 29,4% 5,9% 0,0% 41,2% 23,5%
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T11 In waterborne transport, operational improvements (e.g. speed reduction, autopilot upgrade) and new technologies
(e.g. alternative propulsion systems, propeller design, auxiliary use of wind power) will lead to a reduction of
greenhouse gas emissions by 50 % (compared to 2012).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 1 5,9% ███

I am working in this field / following the professional discourse 0 0,0%
I have only focal or generalized knowledge in this field 5 29,4% ████████████████

I have no knowledge in this field 7 41,2% ██████████████████████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 2 11,8% ██████

2031-2050 1 5,9% ███

Later than 2050 2 11,8% ██████

Not realistic at all 0 0,0%
I don't know 8 47,1% █████████████████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 4 23,5% ████████████

Capacity limit of infrastructures 1 5,9% ███

Ongoing technical problems that need to be solved 4 23,5% ████████████

Lack of government-funded research and development 1 5,9% ███

Lack of entrepreneurial vision 3 17,6% █████████

Lack of political vision 1 5,9% ███

Lack of societal acceptance 1 5,9% ███

Uncoordinated institutional actions/responsibilities 1 5,9% ███

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 3 17,6% █████████

European and/or national legislation/regulation 4 23,5% ████████████

I don't know 7 41,2% ██████████████████████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 0 0,0%
Undesirable 0 0,0%
Desirable 2 11,8% ██████

Very desirable 5 29,4% ████████████████

I don't know 6 35,3% ███████████████████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 0 1 1 2 9 4

0,0% 5,9% 5,9% 11,8% 52,9% 23,5%
Labour and employment 0 1 1 2 9 4

0,0% 5,9% 5,9% 11,8% 52,9% 23,5%
Accessibility of the transport system 0 1 1 3 8 4

0,0% 5,9% 5,9% 17,6% 47,1% 23,5%
Reduction of congestion levels 0 0 2 3 8 4

0,0% 0,0% 11,8% 17,6% 47,1% 23,5%
Modal shift towards more resource-efficient transport modes 0 3 0 2 8 4

0,0% 17,6% 0,0% 11,8% 47,1% 23,5%
Improvement of human health 1 4 0 1 7 4

5,9% 23,5% 0,0% 5,9% 41,2% 23,5%
Biodiversity 0 3 0 2 8 4

0,0% 17,6% 0,0% 11,8% 47,1% 23,5%
Reduced use of fossil fuels (oil/gas) 1 5 0 0 7 4

5,9% 29,4% 0,0% 0,0% 41,2% 23,5%
Reduced use of other non-renewable resources 1 3 1 0 8 4

5,9% 17,6% 5,9% 0,0% 47,1% 23,5%
Reduction of greenhouse gas emissions 1 4 0 1 7 4

5,9% 23,5% 0,0% 5,9% 41,2% 23,5%
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T12 Widespread application of tele-x (tele-working, tele-shopping, video-conferencing, etc.) will lead to a reduction of
transport-related greenhouse gas emissions by 25 % (compared to 2012).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 1 5,9% ███

I have only focal or generalized knowledge in this field 8 47,1% █████████████████████████

I have no knowledge in this field 4 23,5% ████████████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 3 17,6% █████████

2021-2030 3 17,6% █████████

2031-2050 1 5,9% ███

Later than 2050 1 5,9% ███

Not realistic at all 1 5,9% ███

I don't know 4 23,5% ████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 1 5,9% ███

Capacity limit of infrastructures 0 0,0%
Ongoing technical problems that need to be solved 1 5,9% ███

Lack of government-funded research and development 1 5,9% ███

Lack of entrepreneurial vision 3 17,6% █████████

Lack of political vision 2 11,8% ██████

Lack of societal acceptance 9 52,9% █████████████████████████████

Uncoordinated institutional actions/responsibilities 2 11,8% ██████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 4 23,5% ████████████

European and/or national legislation/regulation 1 5,9% ███

I don't know 3 17,6% █████████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 1 5,9% ███

Undesirable 0 0,0%
Desirable 7 41,2% ██████████████████████

Very desirable 3 17,6% █████████

I don't know 2 11,8% ██████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 1 2 4 2 4 4

5,9% 11,8% 23,5% 11,8% 23,5% 23,5%
Labour and employment 2 2 4 1 4 4

11,8% 11,8% 23,5% 5,9% 23,5% 23,5%
Accessibility of the transport system 0 7 2 1 3 4

0,0% 41,2% 11,8% 5,9% 17,6% 23,5%
Reduction of congestion levels 0 10 0 0 3 4

0,0% 58,8% 0,0% 0,0% 17,6% 23,5%
Modal shift towards more resource-efficient transport modes 0 3 2 5 3 4

0,0% 17,6% 11,8% 29,4% 17,6% 23,5%
Improvement of human health 0 8 1 0 4 4

0,0% 47,1% 5,9% 0,0% 23,5% 23,5%
Biodiversity 0 5 0 2 6 4

0,0% 29,4% 0,0% 11,8% 35,3% 23,5%
Reduced use of fossil fuels (oil/gas) 0 8 1 1 3 4

0,0% 47,1% 5,9% 5,9% 17,6% 23,5%
Reduced use of other non-renewable resources 0 6 0 2 5 4

0,0% 35,3% 0,0% 11,8% 29,4% 23,5%
Reduction of greenhouse gas emissions 0 8 1 1 3 4

0,0% 47,1% 5,9% 5,9% 17,6% 23,5%
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T13 A trend of regionalisation (driven by e.g. transport costs, societal values and related policies) will lead to a stronger
spatial concentration of production and consumption of goods and services.

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 2 11,8% ██████

I have only focal or generalized knowledge in this field 7 41,2% ██████████████████████

I have no knowledge in this field 4 23,5% ████████████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 2 11,8% ██████

2031-2050 2 11,8% ██████

Later than 2050 0 0,0%
Not realistic at all 4 23,5% ████████████

I don't know 5 29,4% ████████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 1 5,9% ███

Capacity limit of infrastructures 1 5,9% ███

Ongoing technical problems that need to be solved 0 0,0%
Lack of government-funded research and development 0 0,0%
Lack of entrepreneurial vision 2 11,8% ██████

Lack of political vision 4 23,5% ████████████

Lack of societal acceptance 5 29,4% ████████████████

Uncoordinated institutional actions/responsibilities 7 41,2% ██████████████████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 6 35,3% ███████████████████

European and/or national legislation/regulation 6 35,3% ███████████████████

I don't know 3 17,6% █████████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 1 5,9% ███

Undesirable 1 5,9% ███

Desirable 2 11,8% ██████

Very desirable 4 23,5% ████████████

I don't know 5 29,4% ████████████████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 1 6 3 0 3 4

5,9% 35,3% 17,6% 0,0% 17,6% 23,5%
Labour and employment 1 6 3 0 3 4

5,9% 35,3% 17,6% 0,0% 17,6% 23,5%
Accessibility of the transport system 1 5 3 0 4 4

5,9% 29,4% 17,6% 0,0% 23,5% 23,5%
Reduction of congestion levels 1 8 1 0 3 4

5,9% 47,1% 5,9% 0,0% 17,6% 23,5%
Modal shift towards more resource-efficient transport modes 0 4 2 2 5 4

0,0% 23,5% 11,8% 11,8% 29,4% 23,5%
Improvement of human health 0 5 1 1 6 4

0,0% 29,4% 5,9% 5,9% 35,3% 23,5%
Biodiversity 0 4 1 1 7 4

0,0% 23,5% 5,9% 5,9% 41,2% 23,5%
Reduced use of fossil fuels (oil/gas) 0 8 1 1 3 4

0,0% 47,1% 5,9% 5,9% 17,6% 23,5%
Reduced use of other non-renewable resources 0 6 2 1 4 4

0,0% 35,3% 11,8% 5,9% 23,5% 23,5%
Reduction of greenhouse gas emissions 0 8 1 1 3 4

0,0% 47,1% 5,9% 5,9% 17,6% 23,5%
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T14 Underground transport systems (urban freight tubes) will be implemented and used for more than half of the urban
goods distribution in larger European agglomerations (> 500.000 inhabitants).

a) How would you assess your own expertise concerning this thesis?
I do research and publish in this field 0 0,0%
I am working in this field / following the professional discourse 1 5,9% ███

I have only focal or generalized knowledge in this field 4 23,5% ████████████

I have no knowledge in this field 8 47,1% █████████████████████████

(missing value) 4 23,5% ████████████

b) In which period would you expect this development to become true?
2012-2015 0 0,0%
2016-2020 0 0,0%
2021-2030 0 0,0%
2031-2050 0 0,0%
Later than 2050 1 5,9% ███

Not realistic at all 6 35,3% ███████████████████

I don't know 6 35,3% ███████████████████

(missing value) 4 23,5% ████████████

c) Which of the following factors could impede this development?
Financial barriers 7 41,2% ██████████████████████

Capacity limit of infrastructures 8 47,1% █████████████████████████

Ongoing technical problems that need to be solved 4 23,5% ████████████

Lack of government-funded research and development 4 23,5% ████████████

Lack of entrepreneurial vision 3 17,6% █████████

Lack of political vision 3 17,6% █████████

Lack of societal acceptance 3 17,6% █████████

Uncoordinated institutional actions/responsibilities 3 17,6% █████████

Differing interests of involved stakeholders (e.g. politicians, industry, NGOs) 4 23,5% ████████████

European and/or national legislation/regulation 1 5,9% ███

I don't know 4 23,5% ████████████

(missing values for all factors) 4 23,5% ████████████

d) Is this development desirable?
Very undesirable 1 5,9% ███

Undesirable 1 5,9% ███

Desirable 3 17,6% █████████

Very desirable 1 5,9% ███

I don't know 7 41,2% ██████████████████████

(missing value) 4 23,5% ████████████

e) Reaching this development would have the following impacts: - + +/- 0 I don't know (missing value)
Growth of European economies 1 2 1 0 9 4

5,9% 11,8% 5,9% 0,0% 52,9% 23,5%
Labour and employment 1 2 1 0 9 4

5,9% 11,8% 5,9% 0,0% 52,9% 23,5%
Accessibility of the transport system 0 3 1 1 8 4

0,0% 17,6% 5,9% 5,9% 47,1% 23,5%
Reduction of congestion levels 0 5 1 1 6 4

0,0% 29,4% 5,9% 5,9% 35,3% 23,5%
Modal shift towards more resource-efficient transport modes 0 1 1 2 9 4

0,0% 5,9% 5,9% 11,8% 52,9% 23,5%
Improvement of human health 0 3 1 1 8 4

0,0% 17,6% 5,9% 5,9% 47,1% 23,5%
Biodiversity 0 0 2 1 10 4

0,0% 0,0% 11,8% 5,9% 58,8% 23,5%
Reduced use of fossil fuels (oil/gas) 0 4 2 0 7 4

0,0% 23,5% 11,8% 0,0% 41,2% 23,5%
Reduced use of other non-renewable resources 0 1 2 1 9 4

0,0% 5,9% 11,8% 5,9% 52,9% 23,5%
Reduction of greenhouse gas emissions 0 3 2 0 8 4

0,0% 17,6% 11,8% 0,0% 47,1% 23,5%











This document is the interim report of the STOA study ‘Eco-efficient
Transport’ on the results of the stakeholder consultation

The STOA studies can be found at:

http://www.europarl.europa.eu/stoa/cms/studies

or requested from the STOA Secretariat: STOA@ep.europa.eu

In addition, a short Options Brief is also accessible
through the STOA studies website, or via this QR code:

This is a publication of the
Directorate for Impact Assessment and European Added Value
Directorate General for Internal Policies, European Parliament

PE 513.520
CAT BA-02-13-365-EN-C
DOI 10.2861/3462
ISBN 978-92-823-4774-4


