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Infrastructure and mobility are the foundation of growth, 
prosperity and jobs. There can be no prosperity without 
mobility – this is a fundamental principle of economics. 
For this reason, the Federal Government launched an 
investment ramp-up at the start of the 18th parliamentary 
term – with more public funds, greater application of the 
“user pays” principle and more private sector capital. 

It is now a matter of using our financial resources 
efficiently. That is the job of the Federal Transport 
infrastructure Plan (FTIP), which is an overall strategy 
for the development of the Federal Government‘s 
transport infrastructure. In the past, each FTIP had a 
different priority. In the 1980s, it was the upgrading of 
the rail network. In the 1990s, it was the reunification of 
our country. In the 2000s, it was the provision of links 
to and from our major urban areas. Today, the focus is 
on strengthening the overall network – and making our 
infrastructure fit for the global digital era. This means 
modernizing transport routes, linking up infrastructure 
and accelerating mobility.

The new FTIP addresses this challenge. With investment 
totalling 269.6 billion euros and over 1,000 projects, it 
is a robust programme for our infrastructure. We are 
committed to five major innovations:

1) We are providing a firm prospect of funding. With the 
record level of funding available from the investment 
ramp-up, the FTIP is a realistic and fundable 
overall strategy for the structural maintenance and 
construction of our infrastructure. 

2) We are reinforcing the principle of giving structural 
maintenance precedence over upgrading and new 
construction. The overall picture shows a record 
share of 69 percent for the modernization of our 
infrastructure. 

3) We are establishing clear priorities. Investment will be 
made in those places where people and the economy 
derive the greatest benefit. This means strengthening 
the major transport arteries and junctions – thereby 
enhancing the capacity of the entire network. 

4) We are removing bottlenecks. The new FTIP focuses 
investment in upgrading and new construction across 
all modes of transport on unblocking bottlenecks, 
thereby optimizing the flow of traffic throughout the 
network. 

5) We have intensively involved the public. The FTIP 2030 
is the first Federal Transport Infrastructure Plan that 
was drawn up and developed in collaboration with 
the public – from the basic approach through project 
proposals to the draft.

We have no doubt whatsoever that the 2030 Federal 
Transport Infrastructure Plan will ensure that we remain 
the number one mobility country – thereby creating the 
conditions for the growth, prosperity and jobs of tomorrow.

Foreword by the Federal Ministry of 
Transport and Digital Infrastructure 
to the final version of the Federal 
Transport Infrastructure Plan
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High-capacity transport infrastructure for smooth 
mobility in passenger and freight transport

People in Germany are increasingly on the move – for 
both private and professional reasons. Today, more 
than ever before, our way of life calls for unhindered 
mobility. Germany is an exporting nation, a high-tech and 
transit country, and as such relies crucially on smoothly 
functioning passenger and freight transport – mobility is a 
first-rate locational factor. We will not be able to exploit the 
opportunities inherent in progress and globalization in the 
medium and long term unless we provide our citizens and 
industry with a high-capacity transport system. Modern 
mobility is a prerequisite of a modern society, economic 
growth, employment and prosperity.

High traffic growth increases the need for structural 
maintenance and upgrading

The number of passenger kilometres travelled in Germany 
will increase by a total of 12.2 % by 2030 compared with 
2010 levels. According to the traffic forecast for 2030, this is 
equivalent to an annual growth rate of 0.6 %. In the same 
period, the amount of freight moved is predicted to rise 
by 38 % – a much more significant rise. At many places on 
the networks, there is thus a need for upgrading and new 
construction projects.

Moreover, the most recent forecasts of the need for 
structural maintenance and replacement of transport 
infrastructure show that, in the future, it will be necessary 
to invest significantly more than in the past if the existing 
transport network is to be preserved at a high level.

Additional funds will be used in a targeted manner

Structural maintenance and replacement plus the 
evolution of infrastructure that is efficient on a sustained 
basis are priority policy areas. For this purpose, other pillars 
of infrastructure funding must be used alongside the 
traditional public purse funding. In addition, the monies 
must be used in a properly targeted manner. The focus 
is on the principle of “giving structural maintenance 
precedence over new construction” and the removal of 
bottlenecks on congested corridors.

By adopting a five-point investment ramp-up in the 
autumn of 2014, the Federal Government launched 
a sustained new direction in its investment policy. 
The building blocks of the ramp-up are additional 
appropriations for transport infrastructure, the widening 

of the user pays principle and the greater involvement of 
private sector capital in Federal Government investment. 

The Federal Transport Infrastructure Plan as the key 
element of infrastructure planning

The last Federal Transport Infrastructure Plan – or FTIP 
for short – was published in 2003. The previous one had 
been adopted in 1992, after the reunification of Germany. 
The present plan (FTIP 2030) lays major transport policy 
foundations for the period covering the planning horizon 
to 2030.

Under the Basic Law, the Federal Government is 
responsible for funding the construction and structural 
maintenance of the federal transport infrastructure, on 
which the FTIP accordingly focuses. This comprises the 
federal motorways and federal highways – referred to as 
federal trunk roads when taken together –, the federal 
railways and the federal waterways. 

German sea and inland ports, airports and freight villages 
are not part of the federal transport infrastructure. The 
planning, construction and maintenance of these facilities 
is the responsibility of the federal states, local authorities 
or private sector operators. The Federal Government is, 
however, responsible for connecting these facilities to the 
federal transport infrastructure network and provides 
funds for this purpose.

The FTIP comprises necessary capital maintenance 
investment and investment in replacement 
infrastructure as well as upgrading and new construction 
projects. The forecast requirements for structural 
maintenance and replacement have been included in the 
Plan as a total amount for each mode of transport. When 
appraising upgrading and new construction works specific 
to individual projects, the FTIP focuses on projects that 
have significant impacts on large areas and develop a 
significant capacity-enhancing and/or quality-improving 
impact. The FTIP is the Federal Government’s most 
important transport infrastructure planning tool.

High-capacity transport networks are the prime 
objective

The FTIP 2030 targets primarily those transport policy 
objectives that can be tangibly influenced by the evolution 
of transport infrastructure. Thus, smooth mobility in 
passenger transport and efficient freight transport are 
fundamentally dependent on high-capacity infrastructure 
networks. They are the key prerequisite of an unhindered 
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flow of traffic on all modes of transport. But the FTIP’s 
appraisals also reflect aspects of transport safety, climate 
change mitigation, environmental protection and noise 
abatement. 

Significantly greater involvement of the public and trade 
associations

In 2013, trade associations and the public were, for the 
first time, able to provide comments on the draft basic 
approach of the new FTIP during a much widened 
public participation exercise prior to publication of the 
revised basic approach. In addition, the associations were 
repeatedly consulted during the process of drawing up the 
FTIP.

The Draft FTIP 2030 was sent to relevant institutions, 
published on the Internet and made available for 
inspection in several towns and cities. In addition, the 
Federal Ministry of Transport and Digital Infrastructure 
made available online a Project Information System 
(PRINS) that provided a more detailed insight into the 
appraisals at project level. 

Participation of the authorities and the public on the 
Federal Transport Infrastructure Plan meets the statutory 
requirements of Strategic Environmental Assessment 
(SEA). The latter’s objective is to ensure, at an early 
planning stage, a high level of environmental protection 
as the FTIP 2030 is implemented. As a basis for the 
participation of the authorities and the public within the 
scope of SEA, the Environmental Report on the FTIP 2030 
is published.

Over a period of six weeks, all interested parties were able 
to provide comments on the Draft FTIP electronically 
and in writing. The Federal Ministry of Transport and 
Digital Infrastructure reviewed all the comments that were 
received within the specified period and summarized them 
in a Report on the Consultation Procedure.

Around 2,000 proposals for upgrading and new 
construction projects were reviewed

The federal states, members of parliament, the Federal 
Government itself, railway infrastructure companies, 
members of the public, trade associations and other 
stakeholders submitted over 2,000 project ideas for 
appraisal in the FTIP 2030. Of these, federal trunk roads 
accounted for around 1,700, federal railways for around 400 
and federal waterways for around 50. 

The most important innovation in the notification 
procedure was an intensified screening and optimization 
of the projects. For road and rail projects, the notifications 

were also subjected to a plausibility check by independent 
consulting engineers.

Subsequently, all project ideas that in principle had a 
prospect of being included in the FTIP 2030 were appraised. 
To be able to efficiently distribute the limited public 
resources available, the appraisal process of the FTIP 2030 
has been comprehensively and methodically evolved. The 
projects were compared in four appraisal modules and 
finally selected. 

The key appraisal module is the benefit-cost analysis, 
which compares all the monetizable (i.e. to be expressed in 
monetary units) project impacts – positive and negative – 
with the investment costs of a project. Impacts that are 
difficult to monetize or that cannot be monetized at all 
have been separately examined in environmental, nature 
conservation, spatial planning and urban development 
assessments.

National scheme of priorities for the efficient 
distribution of funds

Given the constraints on the financial resources available 
for transport infrastructure, it is unlikely that work will 
be able to commence on numerous projects by 2030. The 
appraised projects have thus been classified into various 
priority categories on the basis of technical criteria. In the 
future, the Federal Government must invest in transport 
infrastructure in a more targeted manner than in the 
past. For this reason, the Federal Government is focusing 
its investment primarily on the spheres of structural 
maintenance/replacement and the removal of bottlenecks.

The capital maintenance investment and investment in 
replacement infrastructure that is required for the existing 
networks over the period to 2030 was initially included 
in the overall budget as essential expenditure. This 
implemented the major objective of giving priority to the 
structural maintenance and replacement of the existing 
networks.

The second step involved distributing the other funds for 
upgrading and new construction schemes to the three 
modes of transport. When doing so, due regard was paid at 
the level of the overall plan to, in particular, the transport 
effects and environmental impact associated with the 
distribution.

The third step involved classifying the individual projects 
of three modes of transport into priority categories. 
First, the upgrading and new construction projects were 
divided into ongoing/definitely planned projects and new 
projects. All ongoing and definitely planned projects will be 
completed as quickly as possible. For the new projects, the 
FTIP 2030 contains the following priority categories: first 



priority (VB) with first priority – removal of bottlenecks 
(VB-E) and second priority (WB) with second priority 
with planning go-ahead (WB*). VB/VB-E projects are to 
be implemented or commenced during the lifetime of the 
FTIP by 2030.

The national scheme of priorities developed by the Federal 
Ministry of Transport and Digital Infrastructure guarantees 
that the bulk of the funds available for upgrading and new 
construction will be invested in projects with significant 
impacts on large areas.

€ 269.6 billion for high-capacity transport networks

The total level of funding provided by the FTIP 2030 is 
around €269.6 billion. Of this total, €226.7 billion covers 
maintenance of the structural fabric plus the upgrading 
and new construction projects in the VB with VB-E 
category for the period from 2016 to 2030. There is an 
additional €42.8 billion for funding projects on which work 
will not commence until a late phase of the FTIP’s lifetime 
and where funding will not be completed until after 2030.

The structural maintenance of the existing road, rail 
and waterway networks alone will require around 
€141.6 billion between 2016 and 2030. This figure is 
equivalent to around 69 % of the FTIP’s planning 
framework in the period from 2016 to 2030. We are 
thus significantly increasing the level of funding for 
maintenance of the structural fabric compared with 
the FTIP 2003, which earmarked investment of around 
€83 billion for this purpose.

However, the results of the network analyses and project 
appraisals clearly illustrate that, in the future, there will 
continue to be a great demand for upgrading and new 
construction schemes in all modes of transport in order 
to remove bottlenecks, enhance the efficiency of traffic 
flows and reduce accessibility deficiencies. The FTIP 2030 
earmarks investment of €98.3 billion for this purpose.

It is thus necessary to stabilize the investment for 
transport infrastructure at a high level. For the structural 
maintenance and upgrading of the transport networks, the 
target in the FTIP period from 2016 to 2030 is an average 
level of funding of around €15 billion per annum. 

Of the total level of funding of the FTIP 2030 (including 
structural maintenance), the road mode accounts for 
49.3 %, the rail mode accounts for 41.6 % and the waterway 
mode accounts for 9.1 % of funds. For upgrading and new 
construction projects (2016 to 2030), the roads’ share is 
higher at 53.6 % (€2.3 billion per annum on average). The 
railways will receive a share of 42.1 % (€1.8 billion per 
annum on average) and the waterways will receive a share 
of 4.3 % (€0.2 billion per annum on average).

The FTIP 2030 focuses in particular on the major transport 
arteries and junctions of the transport networks. The bulk 
of the funds for investment is concentrated on projects 
with significant impacts on large areas. In the rail and 
waterway modes, almost all projects have significant 
impacts on large areas. In the road mode, around 75 % of 
the funds for investment will be used for projects with 
significant impacts on large areas, i.e. for motorways and 
federal highways of link function levels 0 and 1. Around 
25 % will be invested in other federal highways. Taking an 
overall view of all modes of transport, 87 % of the funds 
for upgrading and new construction will be invested in 
projects with significant impacts on large areas, including 
the ongoing and definitely planned projects.

Ongoing and definitely planned upgrading and 
new construction projects account for investment 
totalling €25.2 billion. These projects’ share of the total 
level of funding for upgrading and new construction 
is significantly lower in the new Federal Transport 
Infrastructure Plan (in the period from 2016 to 2030) than 
in the FTIP 2003 (in the period from 2001 to 2015) – 40 % as 
against 72 %.

Effects of implementing the FTIP

With the help of the FTIP 2030 projects, it will thus be 
possible to significantly reduce present-day and potential 
future bottlenecks caused by inadequate network capacity. 
The road construction projects in the VB/VB-E category 
will remove capacity-induced bottlenecks over a length 
of around 2,000 kilometres (measured in both directions) 
on the German motorways. This will make it possible to 
reduce the amount of time spent by vehicles in stationary 
or slow-moving traffic by over 160 million hours per 
annum. 

The rail projects in the VB/VB-E category will reduce 
capacity-induced bottlenecks over a length of around 
800 kilometres and make it possible to carry both more 
passengers and more freight by rail. This will make it 
possible to reduce the waiting times that would otherwise 
be likely each year by around 15,200 hours. The additional 
capacity will result in more use being made of the railways, 
thereby reducing the number of passenger car kilometres 
by 1.5 billion and the number of HGV journeys by 724,000 
(with a mileage of 519 million HGV kilometres) each year.

On the waterways, qualitative infrastructure bottlenecks 
impact on the profitability of transport operations over the 
entire length of all origin-destination pairs affected, even 
though most of the route allows better navigability. The 
waterway projects in category VB/VB-E will remove, on the 
federal waterways, a total of eight qualitative bottlenecks 
on waterways navigable by sea-going ships with a total 
length of around 300 km and seven qualitative bottlenecks 
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plus one quantitative bottleneck on inland waterways 
with a total of around 370 km. A further four qualitative 
bottlenecks on inland waterways with a total length of 
around 430 km will have their bottleneck impact reduced 
in the “with” scenario.

The FTIP as the basis for upgrading acts and 
requirement plans

The FTIP 2030 was developed by the Federal Ministry of 
Transport and Digital Infrastructure with the support of 
consultants and has been adopted by the Federal Cabinet. 
On the basis of the FTIP, the requirement plans for the 
individual modes of transport are drafted. These plans 
are tabled to the German Bundestag as annexes to the 
respective upgrading acts and are adopted by parliament 
as binding legislation. The requirement plans are reviewed 
every five years on the basis of statutory regulations. 

In the subsequent stages of planning, the individual 
projects of the FTIP and requirement plans are fleshed 
out by the respective developers. Here, depending on 
requirements, the projects go through spatial impact 
assessment procedures, route and alignment determination 
procedures and plan approval procedures. The time at 
which and order in which the projects are implemented 
ultimately depends on their prioritization in the VB/VB-E 
category, the planning status and the financial resources 
available.
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Part I:
Objectives and principles of federal 
transport infrastructure planning – 
investing in transport infrastructure 
that meets current and future needs



1 | Challenges and problem-solving 
approaches – how do we fund our 
transport infrastructure?

People in Germany are increasingly on the move – for 
both private and professional reasons. Today, more 
than ever before, our way of life calls for unhindered 
mobility. Germany is an exporting nation, a high-tech and 
transit country, and as such relies crucially on smoothly 
functioning passenger and freight transport – mobility is a 
first-rate locational factor. We will not be able to exploit the 
opportunities inherent in progress and globalization in the 
medium and long term unless we provide our citizens and 
industry with a high-capacity transport system. Modern 
mobility is a prerequisite of a modern society, economic 
growth, employment and prosperity.

Germany has one of the best developed transport networks 
in the world. It is imperative that we keep it in a good 
condition, despite the fact that the demand for transport 
will continue to rise in the future. In addition, there 
are changing transport needs and demographic trends 
which, in many places, entail a need for enlargement and 
optimization on the networks.

The transport forecast for 2030, which was commissioned 
by the Federal Ministry of Transport (see Chapter 10 for 
more details) predicts a rise in passenger kilometres 
travelled (number of travellers multiplied by the average 
distance they cover) by a total of 12 % compared with 2010 
levels over the period to 2030. This is equivalent to an 
annual growth rate of 0.6 %.

The probable growth rate in freight traffic will be even 
more pronounced. Freight moved (i.e. the mass of the 
goods transported multiplied by the distance they cover) 
on German transport infrastructure is set to rise by 
38 % over the period covered by the forecast. The main 
driver of this trend is a significant increase in the volume 
of international transport. It is likely that all modes of 
transport will be confronted by a high rate of growth. The 
railways, in particular, face major challenges in the form 
of a forecast growth rate of 42.9 %. At many places on the 
networks, there is thus a need for upgrading and new 
construction projects.

Moreover, the most recent forecasts of the need for 
structural maintenance and replacement of transport 
infrastructure show that, in the future, it will be necessary 
to invest more than in the past if the existing transport 
network is not to be worn out but preserved at a high level.

Given the tight constraints on public funding and the 
constitutionally mandated limit on public borrowing 
(“debt brake”), investment in transport infrastructure faces 

competition from other government responsibilities. 
The financial resources available in the past will not 
be sufficient to promptly deliver all the upgrading and 
new construction projects that are beneficial in terms of 
transport policy and for the economy as a whole while at 
the same time ensuring that the structural fabric of the 
overall network is maintained.

So what are the consequences of this for transport 
infrastructure policy? Structural maintenance and 
replacement plus the evolution of infrastructure that is 
efficient on a sustained basis are priority policy areas. For 
this purpose, other pillars of infrastructure funding must 
be used alongside the traditional public purse funding.

In addition, the monies available must be used in a 
more targeted manner than in the past. The Federal 
Government’s investment decisions will thus focus on 
the spheres of structural maintenance and replacement 
plus the removal of bottlenecks on congested corridors. 
The only way to ensure that infrastructure development 
can be viable in the long term is to ensure that the 
increased funding available compared with the FTIP 2003 
is accompanied by an efficient distribution of funds. Clear 
prioritization and the associated efficient distribution 
of funding in the Federal Government’s investment in 
transport infrastructure will help enhance acceptance for 
the investment ramp-up in the competition with other 
Federal Government responsibilities.

By adopting a five-point investment ramp-up in the 
autumn of 2014, the Federal Government launched 
a sustained new direction in its investment policy. 
The building blocks of the ramp-up are additional 
appropriations for transport infrastructure, the widening 
of the user pays principle and the greater involvement of 
private sector capital in Federal Government investment. In 
addition, clear prioritization in infrastructure projects and 
the principle of “giving structural maintenance precedence 
over new construction” are being pursued. For the funding 
of transport infrastructure, this means more specifically:

The Coalition Agreement for the 18th parliamentary 
term provides for a substantial increase in funding for 
transport infrastructure. It has been possible to achieve 
this ambitious target. Over the period to 2017, additional 
funding totalling €5 billion will be mobilized for urgently 
needed investment, of which €3.6 billion for federal trunk 
roads, €1.05 billion for railways and €350 million for 
waterways. This additional investment is to be sustained 
at this level. In November 2014, the Federal Government 
decided to launch a ten-billion euro package for future-
oriented investment for the period from 2016 to 2018. Of 
this total, an additional approximately €3.1 billion will 
be channelled into the Federal Government’s transport 
investment. Thus, compared with 2014, investment 
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in infrastructure will rise by around 40 % to around 
€14 billion per annum over the period to 2018. 

To ensure sustained funding of transport infrastructure 
and planning certainty that is as extensive as possible, the 
classic funds for investment contained in the transport 
budget that have not been spent in one calendar year 
will also be made available in the following year with no 
reductions. It will also be possible for there to be reciprocal 
virement of the investment between the modes of 
transport. 

Transport infrastructure funding, especially of Federal 
Government projects, is supplemented by EU funds for 
the trans-European networks (TENs). In the ongoing 
programming period from 2014 to 2020, Germany has 
so far received around €1.6 billion, predominantly for 
investment in railway and waterway projects.

To cover the gap in revenue that resulted from the lowering 
of the HGV toll rate in January 2015 and to guarantee 
funding of transport infrastructure, compulsory tolling for 
HGVs has been and will be widened. Since July 2015, tolls 
have been charged on an additional 1,100 km of federal 
highways. Since October 2015, vehicles with a maximum 
permissible weight of between 7.5 and 12 tonnes have also 
been included in the tolling scheme. The extension of HGV 
tolling to all federal highways, as envisaged in the Coalition 
Agreement, is due to enter into force in 2018.

To fund the structural maintenance and upgrading of the 
motorway network, we will introduce an infrastructure 
charging scheme that will make an additional appropriate 
contribution to the funding of transport infrastructure 
by the keepers of vehicles not registered in Germany. The 
net revenue from user funding will be injected with no 
deductions into transport infrastructure.

Alternative forms of procurement are used to deliver 
requirement plan projects. Since 2005, projects in the 
federal trunk roads sector have continuously been 
launched as public-private partnerships (PPPs). The whole 
life cycle approach that is typical of PPP projects, i.e. a 

“one-stop shop” for construction, operation, structural 
maintenance (including planning and management in each 
case) and pro rata funding, combined with a transfer of risk, 
provides an incentive to deliver quickly and efficiently in 
the case of suitable projects.

The four pilot projects of the first batch (2005 to 2009) 
developed PPP as a procurement option in the federal 
trunk roads sector. A further nine PPP projects of the 
second batch1 with updated project structures are currently 
either completed, under construction, at the procurement 
stage or still in the preparation phase (three projects): 
A 1/A 30 motorways from Münster via Lotte/Osnabrück 
interchange to Rheine; A 44 motorway from Diemelstadt to 
Kassel-Süd; and A 61, A 650/A 65 motorways from Worms 
to the state border between Rhineland-Palatinate and 
Baden-Württemberg. In the case of the projects still at the 
procurement stage, the PPP procurement procedures will 
be launched as quickly as possible – in each case depending 
on when the federal states give the construction go-ahead 
and when value for money has been demonstrated. The EU 
funds PPP projects through various European Investment 
Bank instruments.

At the end of April 2015, the Federal Ministry of Transport 
and Digital Infrastructure, after consultation with 
the Federal Ministry of Finance, announced a “New 
Generation” with 11 PPP projects which, alongside 
motorway widening, also contains structural maintenance 
projects and schemes to fill existing gaps plus, for the 
first time, federal highway projects. The objectives of the 
“New Generation” PPPs are to implement necessary road 
construction schemes more quickly and more efficiently, 
to minimize congestion and the harm to the national 
economy caused by congestion, to further pursue the life 
cycle approach for construction, structural maintenance, 
operation and pro rata funding and to make it possible 
to include private sector capital through institutional 
investors and project bonds.

The “New Generation” PPP projects comprise the following 
schemes. Future changes or additions to the list cannot be 
ruled out (see Table 1)2.
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1 In the implementation of the second batch of PPP projects, the remuneration mechanism was simplified. Thus, in a second batch PPP project, 
remuneration is via a uniform toll rate, which means that the private sector investor receives a standard toll, determined in competition, per 
tolled vehicle kilometre. Other second batch PPP projects are designed as availability models, which means that the remuneration is based on the 
availability of the contract section to road users and is thus no longer dependent on traffic volumes.

2 The start of the PPP procurement procedures and the exact project configurations depend on when the federal state highway authorities give 
the construction go-ahead and on the outcome of the value for money assessments.



In addition, further sources of funding are available in the 
federal budget for various tasks in the sphere of transport 
investment. One of the main sources is the state subsidies 
paid by the Federal Government to the federal states to 
fund local public transport. In addition, there are federal 

funds provided on the basis of the Unbundling Act and the 
Local Authority Transport Infrastructure Financing Act, 
which are used to improve transport at the local authority 
level.
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Federal state Project description

Baden-Württemberg A 6 federal motorway, Weinsberg interchange – Feuchtwangen/Crailsheim interchange
(Widening to six lanes)

Bavaria A 3 federal motorway (Biebelried interchange – Fürth/Erlangen interchange):
(Widening to six lanes)

Bavaria A 8 federal motorway, Rosenheim – German/Austrian border
(Widening to six lanes)

Brandenburg A 10/A 24 federal motorways, Neuruppin junction (A 24) – Pankow junction/Brandenburg state  
border (A 10)
(Widening to six lanes (A 10) and full depth reconstruction (A 24))

Hesse A 49 federal motorway, Kassel-West to junction with A 5
(Widening to four lanes from Schwalmstadt junction to junction with A 5)

Lower Saxony E 233 (federal highway), Meppen junction (A 31) – Cloppenburg junction (A 1)
(Widening to four lanes)

Lower Saxony/Hamburg A 26 federal motorway, Hamburg (A 1) – Rübke
(Construction of a new four-lane road, including port ring-road (closing of gap), envisaged as a model 
under the Private Sector Funding of Trunk Road Construction Act)3

North Rhine-Westphalia A 57 federal motorway, Köln/Nord interchange – Moers interchange 
(Widening to six lanes)

Schleswig-Holstein/Lower Saxony A  20 federal motorway, Elbe crossing 
(Construction of a new road, envisaged as a model under the Private Sector Funding of Trunk Road 
Construction Act)

Thuringia A 4 federal motorway, Gotha junction – Thuringia/Saxony state border):
(Structural maintenance)

Thuringia B 247 federal highway, Bad Langensalza – A 38 federal motorway
(Construction of a new two- to four-lane road)

Table 1: “New Generation” PPP road projects

3 In an F model under the Private Sector Funding of Trunk Road Construction Act, a private sector investor constructs, operates and maintains 
a section of road and is given the right to collect tolls from all users (HGVs and passenger cars) himself. The F model is confined to bridges, tunnels 
and mountain passes along motorways and federal highways plus multi-lane federal highways with separate carriageways for the two directions of 
traffic.



2 | Tasks and objectives of federal 
transport infrastructure planning – 
what do we want to achieve? 

2.1 | Why do we have federal transport 
infrastructure planning?

The Federal Government, federal states, railway 
infrastructure companies and numerous other 
stakeholders are continuously working to identify and 
correct deficiencies on the transport network. To this end, 
infrastructure solutions are to be developed in many places.

The public funds for the upgrading and new construction 
of transport infrastructure must be used responsibly 
and in manner that is conducive to the public good. For 
this reason, careful planning is required to determine 
what transport investment is most beneficial to the 
general public and, accordingly, has the greatest need for 
implementation. Our most important governance tool 
for this is cross-modal federal transport infrastructure 
planning, the results of which are documented roughly 
every ten years in a Federal Transport Infrastructure Plan 
(FTIP).

The last FTIP was published in 2003. The previous one had 
been adopted in 1992, after the reunification of Germany. 
The present plan (FTIP 2030) lays major transport 
policy foundations for the period covering the planning 
horizon to 2030 and thus meets one of the key transport 
policy demands of the Coalition Agreement for the 18th 
parliamentary term.

Under the Basic Law, the Federal Government is 
responsible for funding the construction and structural 
maintenance of the federal transport infrastructure. This 
comprises the federal motorways and federal highways 
– referred to as federal trunk roads when taken together –, 
the federal railways and the federal waterways. Accordingly, 
the FTIP focuses on this transport infrastructure.

German sea and inland ports, airports and freight villages 
are not part of the federal transport infrastructure. The 
planning, construction and maintenance of these facilities 
is the responsibility of the federal states, local authorities 
or private sector operators. The Federal Government is, 
however, responsible for connecting these facilities to the 
federal transport infrastructure network and provides 
funds for this purpose. Irrespective of who is responsible, 
the Federal Government always includes all modes of 
transport and their interlinking in its planning activities.

2.2 | The objectives of the FTIP 2030

For the successful development of a federal transport 
infrastructure plan, it is essential that, right from the outset, 
clear objectives be defined that are to be achieved with this 
planning tool. When the FTIP 2030 was being drawn up, a 
distinction was made between the overarching objectives 
of transport policy, which are a result of transport and 
environmental programmes, and the objectives and 
problem-solving strategies derived from them, which the 
Federal Transport Infrastructure Plan can actually pursue. 
The latter are the basis for the prioritization strategy of the 
FTIP 2030.

The FTIP 2030 focuses primarily on those transport policy 
objectives that can be tangibly influenced by the evolution 
of transport infrastructure. Thus, smooth mobility in 
passenger transport and efficient freight transport are 
fundamentally dependent on strong infrastructure. It is 
the key prerequisite of an unhindered flow of traffic on all 
modes of transport.

The FTIP’s appraisals also reflect aspects of transport safety, 
climate change mitigation, environmental protection and 
noise abatement. Nevertheless, the evolution of transport 
infrastructure is not primarily a nature conservation 
and environmental protection measure. More efficient, 
non-infrastructure measures are available for reducing 
CO2 emissions, such as improving fuel efficiency. In this 
context, however, it is also a question of boosting the 
environmentally sustainable rail and waterway modes and 
shifting traffic, without questioning the importance of the 
roads for the overall system.

As in the past, the objectives of the FTIP 2030 were 
deliberately not quantified ahead of the project appraisals. 
For some of the objectives, there are no specifications, 
for instance reducing the time spent in congestion. For 
other objectives, there are targets, but they relate to 
transport policy in general and not explicitly to transport 
infrastructure. These include reducing final transport 
energy consumption by ten percent by 2020 against 2005 
levels. Thus, based on the appraisal results, there was 
instead a trade-off of objectives, taking into account the 
overarching objectives, in the course of the allocation of 
funds to the modes of transport. Section 7.1 contains a 
detailed account. 

Table 2 provides an overview of the overarching objectives 
of the FTIP 2030 and the objectives and problem-solving 
strategies of the new Federal Transport Infrastructure Plan 
derived from them.
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Overarching objectives: Derived objectives and problem-solving strategies for the FTIP 2030

Facilitate mobility in passenger transport •	 Maintain,	replace	and	modernize	the	structural	fabric	

•	 Improve	the	flow	of	traffic/remove	bottlenecks 
(incl.	traffic	management)

•	 Improve	accessibility/quality	of	links

Ensure the supply of goods, enhance the 
competitiveness of enterprises

•	 Maintain,	replace	and	modernize	the	structural	fabric	

•	 Reduce	transport	costs

•	 Improve	the	flow	of	traffic/remove	bottlenecks 
(incl.	traffic	management)

•	 Increase	the	reliability	of	transport	operations

•	 Improve	links	to	and	from	intermodal	hubs 
(e.g. airports, seaports or combined transport terminals) 

Enhance transport safety •	 Maintain,	replace	and	modernize	the	structural	fabric	

•	 Shift	traffic	to	parts	of	the	network	and	transport	routes	with	a	higher	level	of	safety

Reduce emissions of pollutants and 
greenhouse gases

•	 Improve	the	flow	of	traffic/remove	bottlenecks 
(incl.	traffic	management)

•	 Shift	traffic	to	low-emission	transport	modes	

•	 Maintain,	replace	and	modernize	the	structural	fabric	

Limit the impact on nature and the landscape •	 Limit	additional	land	take

•	 Avoid	additional	losses	of	unfragmented	areas

Improve	the	quality	of	life,	including	the	noise	
situation, in towns, cities and regions

•	 Prevent	and	reduce	noise

•	 Ease	the	burden	on	places	and	people/unlock	urban	development	potential

Table 2: Overarching and derived objectives or problem-solving strategies for the FTIP 2030



3 | Role and development process 
of the FTIP 2030 – what is a federal 
transport infrastructure plan?

3.1 | Subject matter and limits of the FTIP

This Federal Transport Infrastructure Plan is valid for 
the planning horizon from 2016 to 2030 and comprises 
necessary capital maintenance investment and 
investment in replacement infrastructure as well 
as upgrading and new construction projects on the 
road, rail and waterway networks for which the Federal 
Government is responsible. In the case of upgrading and 
new construction works, the FTIP focuses on the appraisal 
of projects that have significant impacts on large areas and 
develop a significant capacity-enhancing and/or quality-
improving impact.

The role of the Federal Government in the evolution of 
the transport networks corresponds to that of a broker 
between different interests. In the FTIP, it sets priorities and 
decides whether upgrading and new construction projects 
under consideration are beneficial to and necessary for the 
whole economy.

With its focus on the project proposals with the greatest 
significance for the whole economy, the FTIP is the most 
important tool for the Federal Government’s transport 
infrastructure planning, but not the only one. The FTIP 
thus does not aspire to study all infrastructure planning 
activities.

Investment that is outside its remit includes noise 
mitigation measures, HGV parking areas on federal 
motorways, cycle tracks on roads for the construction 
and maintenance of which the Federal Government is 
responsible, level crossings and flyovers or refurbishment 
and upgrading schemes to improve transport safety, such 
as widening federal highways from two to three lanes.

This investment is addressed by separate plans – in 
some cases by the federal states or local authorities – or 
programmes (such as the Immediate Action Programme for 
Inland Traffic to and from Seaports, the Second National 
Noise Mitigation Package or the ITS Action Plan). These 
measures can be implemented outside the FTIP or the 
requirement plan. Nevertheless, Chapter 9 looks at them 
briefly as part of an overview of the Federal Government’s 
transport infrastructure policy.

3.2 | The role of the FTIP in infrastructure 
planning

The Federal Transport Infrastructure Plan itself is 
developed by the Federal Ministry of Transport and Digital 
Infrastructure with the support of consultants on the basis 
of project proposals submitted to it and is adopted by the 
Federal Government in the cabinet. It sets the framework 
for investment in the Federal Government’s transport 
infrastructure. However, the FTIP adopted by the Federal 
Cabinet is not a funding plan, nor is it of a statutory nature.

On the basis of the FTIP, the draft requirement plans for the 
individual modes of transport are prepared and likewise 
adopted by the Federal Cabinet. The draft requirement 
plans are subsequently tabled to the German Bundestag as 
annexes to the respective upgrading acts and are adopted 
by parliament as binding legislation. Because of possible 
changes made in the course of their referral to parliament, 
the FTIP and the requirement plans are not usually 
completely identical. It is the requirement plans that finally 
stipulate which transport infrastructure projects are to be 
planned and funded from the federal budget and in which 
priority category. 

The Federal Transport Infrastructure Plan remains in force 
until it is superseded by a new FTIP. The planning horizon 
set for the FTIP 2030 is the year 2030. The requirement 
plans are reviewed every five years on the basis of statutory 
regulations. The purpose of these reviews is to determine 
whether the requirement plans for the individual modes 
of transport need to be adapted to the latest traffic and 
economic trends. Any new findings from the project 
planning activities are also taken into account.

In the subsequent stages of planning, the plans of the FTIP 
and requirement plans are fleshed out by the respective 
developers on a project-by-project basis. Here, irrespective 
of the FTIP appraisal and depending on requirements, the 
projects go through spatial impact assessment procedures, 
route and alignment determination procedures and 
plan approval procedures until they are ready for the 
construction go-ahead. The time at which and order in 
which the projects are implemented ultimately depends on 
their priority category, the planning status and the financial 
resources available.

To implement upgrading projects, the Federal Ministry 
of Transport and Digital Infrastructure prepares five-
year plans. Most recently, the intermodal 2011 – 2015 
Framework Investment Plan for the Federal Government’s 
transport infrastructure was published in March 2012. 
It contains the investment needed for the structural 
maintenance or replacement of the existing networks, for 
the continuation of projects already under construction 
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and for the projects with a well advanced status of 
planning. The annual provision of funds for transport 
investment occurs when the German Bundestag adopts the 
federal budget.

Figure 1 contains a diagram showing the links between 
the individual elements of federal transport infrastructure 
planning from the project idea to the delivery of the 
infrastructure project.
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3.3 | Procedure of preparing the FTIP

The draft basic approach of the new Federal Transport 
Infrastructure Plan was developed by the Federal Ministry 
of Transport and Digital Infrastructure between 2011 
and early 2013. Subsequently, a significantly wider public 
participation exercise was held in which trade associations 
and members of the public had an opportunity to express 
ideas and criticism. The Federal Ministry of Transport 
and Digital Infrastructure incorporated many of the 
comments it received into the basic approach of the FTIP 
before its publication in April 2014. Chapter 8 contains a 
detailed account of the procedures used in and the lessons 
learned from the public participation to date and of the 
participation that has yet to take place.

An essential prerequisite for ensuring that the transport 
infrastructure planning within the scope of the FTIP 
2030 was likely to achieve results was a forecast of future 
traffic volumes that was as reliable as possible. Since 
infrastructure projects in the transport sector have a long 
preparatory planning stage and their delivery usually takes 

many years, the Federal Ministry of Transport and Digital 
Infrastructure commissioned a traffic forecast with a 
forecast horizon of 2030 for passenger and freight traffic. 
Chapter 10 contains a more detailed account of its results. 
While this forecast describes the future overall framework 
for transport policy action, the FTIP looks for solutions to 
the transport policy challenges within this framework.

The FTIP follows the key principle of “giving structural 
maintenance precedence over upgrading and new 
construction”. The necessary capital maintenance 
investment and investment in replacement infrastructure 
for the existing transport network has been forecast and 
explicitly taken into account in the total budget that is 
likely to be available for transport infrastructure. The 
methodology used for this differs from one mode to the 
next and is described Chapter 11 .

Between the end of 2012 and the beginning of 2014, 
numerous stakeholders submitted a total of over 
2,000 project proposals for upgrading and new 
construction projects. Federal trunk roads accounted for 
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Figure 1: An overview of federal transport infrastructure planning



around 1,700, federal railways for around 400 and federal 
waterways for around 50 of these proposals. The Federal 
Ministry of Transport and Digital Infrastructure provided 
the project notifiers with bottleneck analyses and special 
studies so that the notified projects were able to meet 
significantly higher minimum standards than in the FTIP 
2003. Intensified preliminary and plausibility checks plus 
project optimization were also carried out. Across all three 
modes of transport, the projects were at very different 
stages of planning. Subsequently, all project ideas that in 
principle had a prospect of being included in the FTIP 2030 
after a preliminary check were appraised. 

To be able to efficiently distribute the limited public 
resources available, it was necessary to have comparable 
standards when assessing the project ideas. To this 
end, the appraisal procedures of the FTIP 2030 were 
methodologically evolved compared with previous federal 
transport infrastructure plans. Using a strictly controlled 
procedure, the projects were compared in four appraisal 
modules and finally selected. 

The impact analysis of an individual project is based on 
a comparison of the “with” and “without” scenarios. The 
“without” scenario network is based on the present-day 
transport network and continues to comprise all projects 
that do not need to be reappraised. The “with scenario” 
network is identical to the “without scenario” network but 
additionally includes the transport infrastructure project to 
be appraised. The only difference between the “with” and 
“without” scenarios is the project that is to be appraised 
and the changes in traffic flows it would cause. By 
comparing the “with” and “without” scenarios, it is possible 
to analyse a project idea with regard to its advantages 
and disadvantages. This comparative calculation is done 
separately for each project that is to be appraised. 

The key module is the benefit-cost analysis (BCA), which 
compares all the positive and negative project impacts that 
can be expressed in monetary units with the investment 
costs of a project. Projects are deemed to be beneficial to 
the whole economy if the sum of all benefits is greater than 
the investment costs.

However, projects also have impacts that can be expressed 
in monetary terms only with great difficulty or not at 
all, for instance the fragmentation of natural areas. For 
this reason, these impacts were studied separately in the 
modules of environmental and nature conservation 
assessment, spatial planning assessment and urban 
development assessment. Details of the appraisal methods 
in all four modules can be found in Chapter 12.

If upgrading and new construction schemes proved to be 
worthwhile, they were included in the FTIP as individual 
projects or – where appropriate – as packages of projects. 
In the process, they were classified into various priority 
categories in accordance with the National Scheme of 
Priorities developed by the Federal Ministry of Transport 
and Digital Infrastructure.

The outcome of the overall process, which is summarized 
in Figure 2, is the present Overall Plan, which lists the 
structural maintenance and replacement requirements 
as a grand total per mode of transport and all the 
worthwhile upgrading and new construction projects. 
The environmental impacts of delivering the projects of 
the FTIP are described in a special environmental report4 
that meets the requirements of Strategic Environmental 
Assessment (SEA) and was published at the same time as 
the Draft FTIP.

Following the participation of the authorities and the 
public, the FTIP was adopted by the cabinet and the 
upgrading acts with the annexed requirement plans 
were tabled in the German Bundestag. There are then 
requirement plan reviews every five years to determine 
whether they are up to date.

The 2030 Federal Transport Infrastructure Plan  9

4 Federal Ministry of Transport and Digital Infrastructure (ed.) (2016): Strategische Umweltprüfung zum Bundesverkehrswegeplan 2030



Speedy implementation of ongoing and definitely planned projects
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Figure 2: The overall process of the FTIP 2030

Many of the projects of the FTIP 
2003 that have not yet been delivered 
continue to be necessary to solve 
the transport-related problems on 
the network. However, in view of 
changes to the general conditions, 
some projects have to be evolved or 
even challenged. In the FTIP 2030, 
therefore, the FTIP 2003 projects that 
have not yet been delivered have 
been reappraised using the updated 
methodology. The only exceptions 
were projects that are already 
classified as “ongoing”. These include 
schemes that are already under 
construction or on which work is due 
to commence shortly, or for which a 

Moreover, infrastructure projects 
frequently consist of several 
subsections, which can often not 
all be delivered simultaneously. 
Sometimes, however, individual 
subsections have benefits for 
transport users before the complete 
delivery of an overall project. In such 
cases, a decision was taken, after a 
case-by-case review, as to whether 
sections of specific projects on which 
work had not yet commenced were 
to be included again in the FTIP 
appraisal.

concession agreement exists or will 
exist shortly within the framework of 
a public-private partnership (PPP). 

Thus, projects have been reappraised 
that are already at an advanced stage 
of planning or in some cases have 
already been given plan approval. 
This was a basic prerequisite of 
open-ended and demand-driven 
prioritization. Every project idea had 
to prove, irrespective of the notifier 
or planning status, that it can make 
a contribution towards solving the 
pressing problems of the transport 
systems.



3.4 | National scheme of priorities for federal 
transport infrastructure that meets current and 
future needs

The projects studied in the FTIP not only compete with one 
another but also with projects from other public sectors 
for limited financial resources. For this reason, it is unlikely 
that numerous economically beneficial projects will be 
able to be delivered, or at least commenced, by 2030, the 
planning horizon of the FTIP 2030. The appraised projects 
thus have to be classified into various priority categories on 
the basis of technically sound, clear and well-understood 
criteria.

The national scheme of priorities developed by the Federal 
Ministry of Transport and Digital Infrastructure guarantees 
that the bulk of the funds available for upgrading and new 
construction will be invested in projects with significant 
impacts on large areas. In the future, at least 80 % of the 
funds for upgrading and new construction will be provided 
for projects with significant impacts on large areas across 
all three modes of transport.

Whereas almost all the rail and waterway projects are 
considered as having significant impacts on large areas, 
the road projects had to be studied more closely ex ante 
to determine their spatial link function.5 The allocation of 
federal trunk roads to link function categories 0 and 1 is 
based on the Guidelines for Integrated Network Design and 
was coordinated with the federal states. 

The objective of the prioritization strategy is to use the 
available financial resources such that they represent value 
for money and meet current and future needs to the 
greatest extent possible. This involved taking three steps, 
on the basis of which the funds likely to be available for 
investment in the lifetime of the FTIP 2030 were efficiently 
distributed to the individual transport infrastructure 
sectors. These are summarized in Figure 3.
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Figure 3: Prioritization steps in the FTIP 2030



First, the capital maintenance investment and investment 
in replacement infrastructure that is required for the 
existing road, rail and waterway networks over the period 
to 2030 was identified and included in the available overall 
budget as essential expenditure. To this end, forecasts of 
structural maintenance requirements were prepared or, in 
the case of the railways, updated on the basis of the service 
level and funding agreement (SLFA). In the FTIP, the capital 
maintenance investment and investment in replacement 
infrastructure was not examined for every single measure. 
The major objective of giving precedence to the structural 
maintenance and replacement of the existing networks has 
been implemented. 

In the second step, it was necessary to define the allocation 
of funds for upgrading and new construction schemes to 
the three modes of transport. To this end, it was studied 
how the overall impacts of the plan, for instance total CO2 
emissions, change as a function of the allocation of funds. 
On the basis of this analysis, the strategic distribution of 
funds of the FTIP 2030 was established and each mode of 
transport was allocated an amount of funding available for 
upgrading and new construction.

The third step involved classifying the individual projects 
of individual modes of transport into priority categories. 
First, the individual projects were divided into ongoing/
definitely planned projects and new projects. All ongoing 
and definitely planned projects will be completed as 
quickly as possible. 

For the new projects, the FTIP 2030 contains the following 
priority categories: first priority (VB) with first priority – 
removal of bottlenecks (VB-E) and second priority (WB) 
with second priority with planning go-ahead (WB*). VB/
VB-E projects are due to be implemented or commenced 
during the lifetime of the FTIP by 2030. On the other hand, 
funds for investment in WB projects are not likely to be 
available until after 2030. The criteria for classification in 
the priority categories are explained in the following. 

First priority (VB) with first priority – removal of 
bottlenecks (VB-E)
The most important criterion for classifying projects in the 
VB/VB-E priority category is the outcome of the value for 
money assessment. Within these priority projects, projects 

are labelled VB-E if, from a professional perspective, they 
are of particularly high transport importance and are thus 
to be implemented at an early stage. The prerequisite for 
this is usually that they have a high benefit-cost ratio and 
make a major contribution towards mitigating or removing 
bottlenecks. In addition, projects are only classified in VB-E 
if they exhibit no impact on the environment and nature 
conservation problems have already been comprehensively 
tackled in the plan approval procedure. This is designed 
to help ensure that work on VB-E projects can commence 
or the projects can be implemented at as early a stage as 
possible during the lifetime of the FTIP 2030.

However, projects were not classified in the VB category 
solely on the basis of the value for money assessment. 
Rather, numerous projects with a comparatively low 
benefit-cost ratio were classified in the first priority 
category because of their spatial planning and/or urban 
development significance. Account is also taken of 
synergies between structural maintenance/replacement 
planning and upgrading planning. Upgrading projects that 
simultaneously help to remove an acute requirement for 
structural maintenance or replacement are to be given 
implementation priority. As is the case with the “spatial 
planning” and “urban development” criteria, this is done 
by upgrading these projects into the VB category if they 
should in fact have been classified as WB on the basis of 
their benefit-cost ratio (BCR). 

Second priority (WB/WB*)
Projects to which a fundamental transport requirement 
is ascribed but where the level of investment exceeds 
the financial framework that is likely to be available over 
the period to 2030 are classified in priority category WB/
WB*. In the case of the road mode, projects with planning 
go-ahead are labelled as WB* projects within the second 
priority category. The federal states, acting as agents of 
the Federal Government, can commence project planning 
for WB* projects. The criteria for classification in the WB 
category differ from one mode of transport to the next and 
are described in greater detail in Chapter 7.

In addition to the aforementioned prioritization categories, 
there are further reasons for the classification of projects in 
the FTIP 2030 for the individual modes. These are described 
in Sections 7.2 (roads), 7.3 (railways) and 7.4 (waterways).
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Part II:
The results – 269.6 billion euros 
for a network able to meet the 
challenges of the future



4 | An overview of the funds available 
in the FTIP 2030 – how will they be 
distributed?

The analyses carried out for the FTIP 2030 clearly show that 
there is a high level of requirements. Since numerous items 
of infrastructure will, over the years ahead, reach an age 
where they require refurbishment, the need for structural 
maintenance and/or replacement will arise in all three 
modes of transport. In the period from 2016 to 2030, the 
maintenance of the structural fabric of the road, rail and 
waterway networks alone will require €141.6 billion. This 
level of funding is almost equivalent to the total earmarked 
in the previous FTIP (2003) for structural maintenance/
replacement and upgrading/new construction for a 
planning period of the same length (2001-2015). At the 
same time, however, it will not suffice to just preserve the 
existing network. The results of the network analyses and 
project appraisals clearly illustrate that, in the future, there 
will continue to be a great demand for upgrading and new 
construction schemes in all modes of transport in order to 
remove bottlenecks and reduce accessibility deficiencies.

The first steps of the investment ramp-up have enabled us 
to secure additional funding for transport infrastructure. 
However, it is necessary to stabilize the investment for 
transport infrastructure at a high level. For the structural 
maintenance, replacement and upgrading of the transport 
networks, the target in the FTIP period from 2016 to 2030 
is an average level of funding of around €15 billion per 
annum. For this purpose, other pillars of infrastructure 
funding must be used alongside the traditional public 
purse funding.

The FTIP 2030 is based on a realistic level of investment 
by the Federal Government in transport infrastructure. 
The total level of funding provided by the FTIP 2030 is 
€269.6 billion. This includes – across all three modes of 
transport – maintenance of the structural fabric and the 
upgrading and new construction projects in category VB, 
including VB-E, for the period from 2016 to 2030 (a total 
of €226.7 billion). In addition, there is a “reserve” totalling 
€42.8 billion (including an €8.1 billion share for structural 
maintenance and replacement) for funding projects where 
work will not commence until a late phase of the FTIP’s 
lifetime and funding will not be completed until after 
2030. With the help of this total level of funding, it will be 
possible to meet the significantly rising need for capital 
maintenance investment and investment in replacement 
infrastructure without having to forego important 
upgrading and new construction projects.

Table 3 shows in detail how the total level of funding 
available in the FTIP 2030 is allocated to the modes of 
transport and the type of use. This includes not only the 
funding for “structural maintenance/replacement” and 
“upgrading and new construction”, but also the funds that 
are likely to be required for “other investment”, for instance 
for noise mitigation on existing railway lines, parking areas 
on federal trunk roads, work under the Railway Crossings 
Act or operating and office buildings, totalling €21.6 billion 
over the period from 2016 to 2030.

The investment costs of the projects have not taken any 
future price rises into account. This also applies to the 
funds for investment taken into account in budgetary 
and fiscal planning. This makes it possible to compare the 
“funding level” and “investment costs” variables. 
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Total investment
(in € bn)

Other 
investment
(2016-2030)

Structural maintenance/
replacement
(2016-2030)

Upgrading and new construction
(2016 to 2030)
(excluding structural maintenance/
replacement share)

Upgrading and 
new construction
“Reserve”
(as of 2031)

Capital maintenance 
investment/investment 
in replacement 
infrastructure
(incl. structural 
maintenance/replacement 
shares in combined 
upgrading projects)

Ongoing and 
definitely	
planned projects

New projects
VB/VB-E

New projects
VB/VB-E
(with structural 
maintenance/
replacement 
share)

Federal trunk roads 132.8 12.0 67.0 15.8 18.3 19.6

Federal railway infrastructure 112.3 7.4 58.4 8.4 18.3 19.7

Federal waterways 24.5 2.2 16.2 0.9 1.8 3.5

All modes of transport 269.6 21.6 141.6 25.1 38.5 42.8

Table 3: Total level of funding in the FTIP 2030 by mode of transport and type of use6

6 Possible deviations in the totals are due to rounding up or down



In the period from 2016 to 2030, a total of €141.6 billion 
is earmarked for capital maintenance investment and 
investment in replacement infrastructure across all 
three modes of transport. This comprises both investment 
earmarked solely for capital maintenance investment and 
investment in replacement infrastructure (€118.3 billion) 
and the structural maintenance and replacement shares in 
combined upgrading projects (€23.3 billion). Over the same 
period, the total level of funding for upgrading and new 
construction projects will be €63.6 billion. Thus, over the 
period from 2016 to 2030, capital maintenance investment 
and investment in replacement infrastructure will account 
for 69 % of the total level of funding for upgrading/new 
construction and structural maintenance/replacement. 
This will implement the announced intention of the new 
Federal Transport Infrastructure Plan to “give structural 
maintenance precedence over upgrading and new 
construction”. In the FTIP 2003, the share of structural 
maintenance and replacement investment was 56 %. 

In the sphere of upgrading and new construction, a 
distinction is made between “ongoing and definitely 
planned projects” (€25.1 billion) and “new upgrading 
and construction projects in the VB/VB-E category 
(€38.5 billon). Whereas the ongoing and definitely planned 
projects have been included in the FTIP without another 
review, all new projects have been subjected to appraisal. 
The ongoing and definitely planned projects’ share of the 
total level of funding for upgrading and new construction 
(over the period from 2016 to 2030) is 40 %, which is 

significantly lower than in the FTIP 2003 (72 % over the 
period from 2001 to 2015. 

In the FTIP 2030, the major transport arteries and junctions 
of the transport network take centre stage. The bulk of 
the funds for investment is concentrated on projects with 
significant impacts on large areas. In the rail and waterway 
modes, almost all projects have significant impacts on large 
areas. In the road mode, 75 % of the funds for investment 
will be used for projects with significant impacts on large 
areas (motorways and federal highways of link function 
levels 0 and 1) and 25 % for other federal highways. Taking 
an overall view of all three modes of transport, 87 % of the 
funds for upgrading and new construction will thus be 
invested in projects with significant impacts on large areas, 
including the ongoing and definitely planned projects.

Of the total level of funding of the FTIP 2030 of 
€269.6 billion, the road mode accounts for 49.3%, the rail 
mode accounts for 41.6 % and the waterway mode accounts 
for 9.1 % of funds. Relative to the total level of funding 
for 2016 to 2030 for upgrading and new construction 
projects (including ongoing and definitely planned 
projects), the roads’ share is higher at 53 % (€2.3 billion per 
annum on average). The railways have a share of 42.1 % 
(€1.8 billion per annum on average) and the waterways 
4.3 % (€0.2 billion per annum on average). A prerequisite 
for implementation of the investment in all three modes of 
transport will be that there is adequate planning capacity 
available in the medium and long term.
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To determine the allocation of funding to the modes 
of transport, the associated transport effects and 
environmental impacts, in particular, were considered at 
the level of the overall plan – see Chapter 7.1. In addition, 
the probable technical ceilings for investment were taken 

into account for all three modes of transport. These result 
in particular from the fact that capital maintenance 
investment and investment in replacement infrastructure 
plus upgrading and new construction schemes entail 
transport capacity constraints on the existing network.

Finale 
Fassung

Total 269,6
Other investment to 2030 21,6
 Structural maintenance to 2030 141,6
Ongoing and definitely planned projects to 2030 25,1
 Start of construction pledged
New VB/VB‐E projects to 2030 
(upgrading/new construction share) 38,5
Investment after 2030 "reserve" ‐ upgrading and 
new construction share 34,7
Investment after 2030 "reserve" ‐structural 
maintenance share 8,1

21,6 141,6 25,1 38,5 34,7 8,1
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 Sonstige Investitionen bis 2030  Erhaltungsinvestitionen bis 2030

Laufende und fest disponiert Projekte bis 2030 Neue Vorhaben VB/VB‐E bis 2030
(Aus‐/Neubauanteil)

Investitionen nach 2030 "Schleppe" ‐ Aus‐ und Neubauanteil Investitionen nach 2030 "Schleppe" ‐ Erhaltungsanteil

Mrd. €
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Figure 4: FTIP funding by use
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5 | Effects of FTIP implementation – 
what benefit will the investment have?

5.1 | Efficient, safe and secure passenger and 
freight transport

Section 2.2 presented six overarching objectives that 
are to be achieved as the FTIP 2030 is implemented. The 
key priorities of the plan are to ensure mobility in the 
provision of passenger and freight transport services 
and to enhance the competitiveness of companies 
in Germany. These are both of particular importance 
for transport policy and can be heavily influenced by 
the Federal Government’s transport infrastructure 
planning. The FTIP 2030 makes a major contribution 
towards achieving these objectives through the sustained 
maintenance of the structural fabric on the existing 
network, the removal of bottlenecks and the reduction of 
accessibility deficiencies.

With its key principle of “giving structural maintenance 
precedence over new construction”, the FTIP 2030 
will ensure that the existing fabric of all three modes of 
transport does not decay despite the need for upgrading 
and new construction schemes. An efficient and modern 
existing network on which all transport users can rely 
is of crucial importance for both passenger and freight 
transport. For this reason, the largest share of the funds 
available will be reserved for the structural maintenance 
and replacement of the existing federal transport 
infrastructure. 

In the case of upgrading and new construction, projects 
for the removal of bottlenecks will be given special 
priority. With the help of the FTIP 2030 projects, it will 
thus be possible to significantly reduce present-day and 
potential future bottlenecks caused by inadequate network 
capacity. In Figure 6 to Figure 10, this is shown in the form 
of bottleneck maps covering the whole of Germany for all 
three modes of transport. A comparison is made between 
the bottleneck situations in the 2030 “without” scenario 
and the delivery of the VB/VB-E projects. It is apparent 
for all modes of transport that the FTIP projects can 
significantly reduce the bottlenecks. 

The road construction projects in the VB/VB-E category 
will remove capacity-induced bottlenecks over a length 
of around 2,000 kilometres (measured in both directions) 
on the German motorways. This will make it possible to 
reduce the amount of time spent by vehicles in stationary 
or slow-moving traffic by over 160 million hours per 
annum. This is equivalent to around 42 % of the annual 
time spent in congestion that would otherwise be likely on 
the motorways. 

The rail projects envisaged on the target network will 
reduce capacity-induced bottlenecks over a length of 
around 800 kilometres and make it possible to carry both 
more passengers and more freight by rail. This will make 
it possible to reduce the train delays that would otherwise 
be likely by around 13 % and to reduce the waiting times 
that would otherwise be likely each year by around 
15,200 hours. The additional capacity will result in more 
use being made of the railways, thereby reducing the 
number of passenger car kilometres by 1.5 billion and the 
number of HGV journeys by 724,000 (with a mileage of 
519 million HGV kilometres) each year.

On the federal waterway network, a distinction has to be 
made between quantitative and qualitative bottlenecks. The 
quantitative performance of the waterway infrastructure 
is generally determined by the capacity of the locks. 
With the current condition of the network, quantitative 
bottlenecks only occur on a relevant scale at a few places – 
even if forecast growth in traffic is taken into account. It 
is usually qualitative navigability that is the crucial factor 
determining the economic efficiency of the waterways. 
Qualitative infrastructure bottlenecks impact on the 
profitability of transport operations over the entire length 
of all origin-destination pairs affected, even though most of 
the route allows better navigability. 

On the target network, i.e. following delivery of all the 
projects classified in requirement category VB/VB-E, a total 
of eight qualitative bottlenecks on waterways navigable 
by sea-going ships with a total length of around 300 km 
and seven qualitative bottlenecks plus one quantitative 
bottleneck on inland waterways with a total of around 
370 km will be removed on the federal waterways. A further 
four qualitative bottlenecks on inland waterways with a 
total length of around 430 km will have their bottleneck 
impact reduced in the “with” scenario.

From the appraisal results of the benefit-cost analysis, it is 
apparent that the FTIP projects will have primarily positive 
economic impacts for the users. The principal major 
impacts will be a reduction in operating and transport 
costs in freight and passenger transport, benefits in terms 
of the time required to transport cargo, an improvement 
in reliability and shorter journey times in commercial and 
non-commercial passenger transport. In total, the projects 
in the VB/VB-E category in all three modes of transport 
will make it possible to achieve around €100 billion of 
benefit to the national economy resulting from lower 
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transport and operating costs, shorter transport times 
and improved reliability. In addition, journey time gains 
in commercial and non-commercial passenger transport 
will produce benefit to the national economy of around 
€78 billion. This will result from around 424 million fewer 
passenger car hours per annum in road transport and 
around 17 million fewer passenger hours per annum in rail 
transport. 

An intact and modern transport network also means 
improvements in transport safety on the roads, railways 
and waterways. The systematic maintenance of the 
structural fabric is thus also geared towards achieving this 
important transport policy objective. Another factor is that 
the implementation of the projects in category VB/VB-E  

is likely to result in a shift of traffic, for instance from 
federal highways to federal motorways. The latter exhibit 
significantly lower accident figures that the federal 
highways. The benefit to the national economy that can 
be achieved through this totals around €14.5 billion in the 
road mode. The forecast shift of road traffic to the safer rail 
mode will result in a further enhancement of road safety to 
the tune of around €1.3 billion.

Nevertheless, it should be borne in mind that modern 
infrastructure can only be one element of improving 
transport safety. Section 9.3 describes some of the Federal 
Ministry of Transport and Digital Infrastructure’s activities 
in support of this important issue outside federal transport 
infrastructure planning.
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Motorway sections with an occasional or frequent risk of capacity-related congestion
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Figure 5: Analysis of bottlenecks on the roads – “without” scenario

18 Bundesverkehrswegeplan 2030

Abbildung 5: Engpassanalyse Straße – Bezugsfall 

Autobahnabschnitte mit gelegentlicher oder häufiger, kapazitätsbedingter Staugefahr
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Motorway sections with an occasional or frequent risk of capacity-related congestion

Figure 6: Analysis of bottlenecks on the roads – target network

19Bundesverkehrswegeplan 2030

Network: target network according to the FTIP 2030, traffic demand in 2030

 Frequent risk of congestion 
(more than 300 hours per annum)

 Occasional  risk of congestion 
(more than 100 hours per annum)

 Motorway network   
(present-day network and first 
priority projects (VB-E + VB)

Stand: 13.07.2016 Ingenieurgruppe IVV

Autobahnabschnitte mit gelegentlicher oder häufiger, kapazitätsbedingter Staugefahr

Abbildung 6: Engpassanalyse Straße – Zielnetz
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FTIP 2030 “without” scenario

Figure 7: Analysis of bottlenecks on the railways – “without” scenario

20 Bundesverkehrswegeplan 2030

Abbildung 7: Engpassanalyse Schiene – Bezugsfall
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FTIP 2030 target network

Figure 8: Analysis of bottlenecks on the railways – target network

21Bundesverkehrswegeplan 2030

Abbildung 8: Engpassanalyse Schiene – Zielnetz
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Figure 9: Analysis of bottlenecks on the waterways – “without” scenario

22 Bundesverkehrswegeplan 2030

Abbildung 9: Engpassanalyse Wasserstraße – Bezugsfall

 Qualitative bottlenecks  Reduced qualitative 
bottlenecks

 Quantitative bottlenecks

Draft FTIP 2030 “without” scenario
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Figure 10: Analysis of bottlenecks on the waterways – target network

23Bundesverkehrswegeplan 2030

Abbildung 10: Engpassanalyse Wasserstraße – Zielnetz

FTIP 2030 target network 

               Qualitative bottlenecks  Reduced qualitative bottlenecks



5.2 | Environmentally sustainable passenger and 
freight transport: exhaust emissions, noise and 
land take

The principal purpose of the FTIP is to establish a safe and 
secure transport network that meets current and future 
requirements. The associated effects on freight transport 
costs, accessibility and transport safety were described 
in the previous section. At the same time, however, it is 
also the objective of the FTIP 2030 to use the investment 
in transport infrastructure to lay the foundation for an 
environmentally sustainable transport system.

The projects contained in the Plan have, for instance, 
impacts on the emission of pollutants and greenhouse 
gases. In some cases, there are effects in opposite directions. 
Thus, for instance, numerous bottlenecks on the federal 
trunk road network will be removed as the FTIP projects 
are delivered. This will reduce not only the time spent 
in congestion but also the emission of pollutants and 
greenhouse gases. At the same time, a shift of traffic from 
the roads to the lower-emission rail and waterway modes 
will also mitigate environmental pressures. In some cases, 
however, the FTIP projects will also induce additional 
traffic or permit higher travel speeds, which in turn will 
entail higher emissions.

In total, the VB/VB-E projects of all three modes of 
transport will produce only around €0.3 billion of 
positive benefit to the national economy in the form of 
reduced CO2 emissions. Here, the roads make a negative 
contribution (around €-3.2 billion), while the railways 
and waterways make a positive contribution (around 
€+2.2 billion and around €+1.3 billion respectively). That 
is the equivalent of a reduction in CO2 of 0.4 million 
tonnes per annum. Measured against the CO2 emissions 
from transport in Germany in 2030 totalling around 
190 million tonnes, as predicted in the traffic forecast 
for 2030, the contribution from the FTIP 2030 is on the 
small side. The impact that can be made by the structural 
maintenance and upgrading of transport infrastructure in 
the endeavours to significantly reduce greenhouse gases is 
thus very limited. Much greater effects can be achieved by, 
for instance, continuously improving fuel efficiency in the 
transport sector. 

The FTIP projects will also result in a reduction in other 
exhaust emissions (CO, HC, NOx and particulate matter), 
which means that the VB/VB-E projects of all three 
modes of transport will generate a benefit to the national 
economy totalling €0.8 billion.
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Analyses of bottlenecks

For all three modes of transport, a 
comparison is shown between the 
bottleneck situation in the “without” 
scenario and that of the 2030 
target network. The target network 
comprises all projects classified in the 
first priority category (VB/VB-E) in 
the Draft FTIP.

To calculate the bottleneck analysis 
for the federal motorway network 
on the target network, the existing 
capacity was compared with the 
transport demand likely each hour. 
This involved taking account of, 
among other things, the share of 
heavy goods vehicles, the topography 
of the stretch of motorway and the 
presence of adaptive traffic control 
systems. On the maps, all sections 
where capacity overloads are likely 
to be encountered occasionally 
or frequently are highlighted. The 

On the federal waterway network, 
a distinction has to be made 
between quantitative and qualitative 
bottlenecks. The quantitative 
performance of the infrastructure 
is generally determined by the 
capacity of the locks. However, it is 
usually qualitative navigability that 
is the crucial factor determining the 
economic efficiency of the waterways. 
Qualitative bottlenecks exist in those 
places where the condition of the 
infrastructure on the core network 
deviates significantly from the target 
navigability standard. Indicators of 
this are primarily the permissible 
vessel dimensions and the available 
fairway depth. For origin-destination 
pairs covering a long distance, their 
reliable predictability for the entire 
duration of the transport operation 
plays a major role.

project-related bottleneck assessment 
drew on a section-by-section 
identification of quality levels of 
traffic flow in accordance with the 
2015 German Highway Capacity 
Manual (see Section 12.5.4).

The capacity utilization of the 
railways represents the daily average 
for one mean working day. The 
degrees of utilization were formed 
as the ratio between the number of 
trains forecast and the capacity of the 
line. Lines on which the total number 
of passenger and freight trains is at 
least 10 % higher than the number 
of trains that can be handled with 
satisfactory operating quality are 
deemed to be congested. On these 
line sections, train delays are due to a 
quality of operation that is poor and 
no longer economically efficient.



With regard to the non-monetized environmental impacts 
(for instance land take, severance, etc.) too, care was taken 
when drawing up the plan to minimize impairments 
wherever possible. Only around 150 of the FTIP projects in 
the VB category were considered as having a high level of 
environmental impact. That is equivalent to around 16 % of 
all VB projects.

Within the scope of its Sustainable Development Strategy 
and the National Biodiversity Strategy, the Federal 
Government is pursuing the objective of limiting land take 
for settlement and transport purposes in Germany to 
30 hectares a day. Land used for transport purposes covers 
18,100 km², which is only 5 % of the area of the Federal 
Republic of Germany. In turn, only a small proportion of 
this is attributable to federal infrastructure. It also plays a 
relatively minor role in new land take. In 2013, the areas 
used for settlement and transport purposes increased 
by 70.5 hectares a day. Of this, land used for transport 
purposes accounted for 18.5 hectares a day. The VB and 
VB-E projects of the FTIP 2030 will cause total additional 
new land take of 16,299 hectares. Relative to the lifetime 
of the FTIP, land take for FTIP transport projects is likely 
to be 2.98 hectares a day. This is equivalent to a percentage 
share of around 10 percent of the sustainable development 
target value of 30 hectares a day. In the FTIP 2030, a very 
significant reduction in growth has thus been achieved 
compared with the FTIP 2003, whose total project-related 
growth is estimated as being around 37,100 hectares7.

Another of the Federal Government’s objectives is to 
preserve the existing proportion of unfragmented areas. 
Nevertheless, the first priority projects of the FTIP 2030 
(including VB-E) will sever large unfragmented areas over 
1,949 km. At the same time, by planning wildlife crossings, 
it will be possible to reconnect 27 habitat networks as part 
of road upgrading projects. 

Individual mobility and growing flows of goods create not 
only prosperity but also increasing pressure on people’s 
quality of life. The prevention and reduction of traffic 
noise is another major objective of the FTIP 2030. Thus, 
for instance, bypasses can reduce the exposure to noise of 
many people living on built-up roads. The noise impacts 
were thus a component of the benefit-cost analysis for 
all the upgrading and new construction projects studied. 
On the whole, the VB/VB-E projects will generate positive 
overall impacts. The benefit to people from noise reduction 
will total around €3.5 billion. Around 2.1 million people 
will enjoy an appreciable reduction in noise exposure, 
whereas around 0.7 million will be exposed to additional 
noise. 

In addition, upgrading and new construction projects 
can unlock urban development potential. A high urban 
development impact has been identified in around 380 VB 
road projects, especially bypasses. These projects will make 
a major contribution to reducing the pressure on people in 
their living environment. In addition, around 60 of the VB 
road and rail projects will generate great spatial planning 
improvements, which means that the Plan will also 
make a major contribution to the objective of improving 
accessibility and the quality of links.
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6 | Investment in structural 
maintenance and replacement – how 
are we equipping our existing network 
to meet the challenges of the future?

6.1 | Federal trunk roads 

General framework
The federal trunk road network comprises around 
13,000 km of federal motorways and around 39,000 km of 
federal highways. 

The structural maintenance of the continuously growing 
federal trunk road infrastructure has become significantly 
more important in recent years. As a result of the growing 
stresses and strains and the increasingly unfavourable age 
structure of the road and bridge fabric, disruption caused 
by the condition of the fabric is occurring more and more 
frequently on the network, especially in the western federal 
states. To continue to satisfy the transport requirements, 
full depth reconstruction of the carriageway pavements 
and restoration or strengthening of civil engineering 
structures are scheduled for a large part of the existing 
network in the years ahead.

As a basis for the FTIP 2030, the 2016 – 2030 forecast of 
structural maintenance requirements for the federal 
trunk roads was conducted. Its purpose is to estimate 
the funding required for the structural maintenance of 
the entire existing federal trunk road network, including 
all carriageways, structures and other miscellaneous 
components. 

The rising level of investment in transport infrastructure 
and the great need for fabric-related structural 
maintenance work means that a large number of longer-
term road works will be necessary in the years ahead. In 
the future, optimization of the sequence of road works on 
the federal trunk road network will be given high priority 
and attention in the structural maintenance management 
system. In addition, one of the top-priority objectives will 
be to enhance the quality of road works in such a manner 
that there are quite long periods of time in which there are 
no road works and traffic can flow without restrictions. 
Improved publicity campaigns are designed to enable road 
users to plan their journey times better. 

The rising need for structural maintenance and 
replacement has already been taken into account in 
recent years by continuously increasing expenditure 
in this sphere. In 2011, expenditure on structural 
maintenance and replacement in the road mode was just 
under €1.9 billion. A significant increase was achieved in 
2012 (€2.2 billion) and 2013 (€2.5 billion). In 2014, over 

€2.7 billion was invested – almost €1 billion more than in 
2011. In the past, it was observed on several occasions that 
actual expenditure deviated from budgeted expenditure. It 
has been possible to significantly reduce these deviations. 
In 2011, only just over 78 % of the planned funds for 
structural maintenance and replacement in the road 
mode were spent. In 2014, more was invested in structural 
maintenance and replacement than planned (103 %). 

Development of the network condition
With the help of the capital maintenance investment and 
investment in replacement infrastructure, the fabric of the 
carriageways and structures of the federal trunk roads is, in 
the years ahead, to be brought back to a level of condition 
that is better than 2010, that can withstand the stress 
imposed by traffic, which will continue to rise in the future, 
and that will secure mobility in Germany in the long run. 

In structural maintenance planning, a fabric indicator is 
used to describe the condition of bridges. Every single item 
of damage ascertained during checks is assessed on the 
basis of the criteria of structural stability, road safety and 
durability. A “fabric indicator” is automatically calculated 
from all the damage assessments on a part of a structure 
using a fixed algorithm and by combining the criteria of 
structural stability and durability. This indicator has a 
six-level range of values from a very good condition of 
the structure (fabric indicator 1.0 to 1.4) to an inadequate 
condition of the structure (fabric indicator 3.5 to 4.0).

In the period covered by the forecast, around 32 % of 
the surfaces of motorway bridges will require structural 
maintenance work in the medium term (fabric indicator: 
2.5 to 2.9). For around 14 %, there is an urgent need for 
repair or renewal (fabric indicator: 3.0 to 4.0). In the case of 
federal highway bridges, there is a medium-term need for 
27 % and an urgent need for 10 % of the surfaces.

In addition to the necessary structural maintenance 
work, it is also necessary, because of the sharp rise 
in traffic volumes, to reinforce older bridges or to 
partly or completely renew them. In the case of the 
civil engineering structures, the forecast of structural 
maintenance requirements pursues the objective of giving 
priority treatment to these “strengthened structures” 
over the period covered by the forecast and not allowing 
the condition of the remaining stock of structures to 
deteriorate any further. A high level of investment in 
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bridge strengthening will significantly improve the overall 
condition of the civil engineering structures.

To make it possible to get a better overview of the state of 
play regarding bridge strengthening, all relevant projects 
with costs totalling over €5 million will be included in the 
“Special Bridge Modernization Programme” and funded 
from it. Around €2 billion will be available for this purpose 
in the period from 2015 to 2018. All bridge strengthening 
schemes that receive construction go-ahead will be funded.

For carriageways, regularly measured surface condition 
characteristics plus data on traffic volume, the structure of 
the road and its structural maintenance history are used 
as a basis for the forecast. On a regular four-year cycle, the 
longitudinal and transverse evenness, skid resistance and 
fabric features regarding the surface of all federal trunk 
roads are recorded and aggregated (“surface fabric value”) as 
part of the condition survey and assessment of carriageway 
surfaces. Together with the type, thickness and age of the 
carriageway pavements (“stock fabric value”), an overall 
fabric value is calculated, which is used as an indicator 
for timely and economical structural maintenance of the 
roads. The condition of the carriageways is measured on 
a scale that is almost identical to that used for bridges, 
although here the scale has been augmented by one grade 
and ranges from 1 to 5 rather than 1 to 4.

On the scale of values, stretches of road with a condition 
value of 3.5 – the warning value – or more require intensive 
observation and an analysis of the causes of the poor 
condition. From a condition value of 4.5 – the threshold 
value – , the introduction of traffic restrictions or structural 
measures must be considered immediately.

In the case of carriageways, the objective is to reduce the 
proportions of federal trunk roads with a poor fabric 
condition of grade 4.5 or more for the carriageway 
indicators relevant to the fabric (“stock fabric value”). 
Another aim is to stabilize these reduced proportions 
until the end of period covered by the forecast in 2030. In 
the case of the federal motorways, the proportions with 
a condition grade worse than 4.5 are to be reduced on a 
national average from around 18 % to 10 %, and in the case 
of the federal highways from 19 % to 10 %. In the western 
federal states, in particular, this will require stepping 
up full-depth reconstruction work on the carriageway 
pavements.

Necessary investment in the existing network
For the structural maintenance of the federal trunk road 
network, a need totalling around €67 billion has been 
identified for the period from 2016 to 2030. The main 
causes of this higher need for funding are the cost increases 
of around 28 % between 2001 and 2014, the growth in the 
volume of freight traffic, overloading, a massive increase 

in the number of movements of abnormal loads and 
necessarily rising investment for the strengthening of 
bridges of around €13 bn. In addition, there is capital 
maintenance investment and investment in replacement 
infrastructure that was postponed in the past.

The funds for structural maintenance established in 
financial planning for the period to 2019 were taken into 
account in the forecasting for the period from 2016 to 
2020. For the period from 2021 to 2030, the structural 
maintenance requirements have been calculated with the 
objective of improving the carriageway and bridge fabric.

The average funding required for structural maintenance 
is around €4.5 billion per annum. The share required for 
the structural maintenance of the carriageway pavements 
is around 52 % on average. The structural maintenance and 
strengthening of the civil engineering structures account 
for around 37 %. The share required for the structural 
maintenance of other miscellaneous components, cycle 
tracks and buildings is around 11 %. 

6.2 | Federal railway infrastructure 

Framework for investment in replacement infrastructure 
and preventive maintenance
The network of the federal railways exhibits an operational 
length of around 33,000 km. Under Article 87e of the Basic 
Law, the Federal Government is responsible for upgrading 
and maintaining this network and funds investment in 
the railways under Section 8(1) of the Federal Railway 
Infrastructure Upgrading Act. This comprises investment 
in replacement infrastructure and in the existing network. 
Under the umbrella of Deutsche Bahn AG, DB Netz 
AG, DB Station&Service AG and DB Energie GmbH, as 
federal railway infrastructure companies, are the owners 
of the railway infrastructure. In performance of their 
entrepreneurial function, they maintain their tangible 
assets and act as clients in investment projects. The 
corporation is controlled exclusively by its supervisory 
board. According to the provisions of the Stock 
Corporation Act, the Federal Government is not permitted 
to exert any other influence on individual entrepreneurial 
decisions taken by Deutsche Bahn AG, even though the 
Federal Republic of Germany is the sole shareholder.

The Federal Government funds investment in the existing 
network of the railway infrastructure companies by 
providing building subsidies, which usually cover all 
construction costs and are non-repayable. Until 2008, 
investment was funded within the scope of “collective 
funding agreements”. A verification of proper use, 
conducted by the Federal Railway Authority after 
completion of the work, ensured that the funds were used 
appropriately and efficiently. In 2009, this input control 
was replaced by an output control as part of a service 
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level and funding agreement (SLFA), which requires the 
preservation of an agreed network quality on the existing 
network. SLFA II has been in force since 1 January 2015 and 
will run until the end of 2019.

With the SLFA, the railway infrastructure companies 
undertake to preserve their railway infrastructure in 
a high-quality condition. To this end, they guarantee 
minimum levels for investment in replacement 
infrastructure and preventive maintenance work. 
Whereas the former refer to the replacement of worn out 
facilities, the purpose of the latter is to maintain the full 
operational readiness of the existing facilities. Investment 
in replacement infrastructure is largely funded by the 
Federal Government, although the SLFA also requires the 
companies to make a certain contribution of their own.

Within the framework of the SLFA, the railway 
infrastructure companies can take their own decisions 
regarding their investment activities and priorities. 
However, the condition of the infrastructure is regularly 
measured using quality indicators underpinned by 
sanctions, for which annual targets are established. If 
the quality targets contractually agreed in the SLFA are 
not achieved, the Federal Government may reclaim its 
infrastructure contribution either wholly or in part. 
An infrastructure auditor appointed by the Federal 
Government conducts an annual audit to determine 
whether the railway infrastructure companies are properly 
meeting their obligations. In addition, Deutsche Bahn 
AG publishes an annual infrastructure condition and 

development report, in which it provides an account of the 
condition and development of the existing rail network 
and the fulfilment of its contractual objectives. This report 
can be downloaded from Federal Railway Authority’s 
website (www.eba.bund.de > Finanzierung > LuFV > 
Infrastrukturzustandsbericht).

Condition of the rail network
For DB Netz AG, the “number of infrastructure deficiencies” 
and “theoretical delays” are major quality indicators 
underpinned by sanctions. The latter describes the delay 
that a theoretical train with an infinitely large acceleration 
and braking capacity suffers when operating on the overall 
network due to the fact that, because of deficiencies, it 
cannot operate on all lines at the speed at which it could 
travel if the lines were in perfect condition. 

For DB Station&Service AG, the “functionality of platforms” 
and the condition grades resulting from the “assessment 
of the quality of facilities” are of particular relevance. Both 
indicators are considered for both the long-distance and 
conurbation network and for the regional networks. For 
DB Energie GmbH, the key quality indicator is the “security 
of railway energy supply”.

The information provided on the fulfilment of the 
indicators underpinned by sanctions is regularly reviewed 
by the Federal Railway Authority. Since 2008, the values 
have evolved as shown in Table 4. The only time the target 
values were exceeded was in 2013 with the “theoretical 
delays” quality indicator
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Necessary investment in the existing network
For the structural maintenance of the federal rail network, 
a need totalling around €58.4 billion of federal funding 
has been identified for the period from 2016 to 2030. This 
calculation is based on an update of the SLFA II, which is in 
force until 2019, and an estimate of the replacement shares 
of the upgrading and new construction schemes planned 
in the FTIP 2030.

The SLFA II provides for investment in the replacement 
of existing railway infrastructure totalling on average 
€4 billion per annum over the period to 2019, as Table 5 

illustrates. This includes around €3.3 billion on average 
from the federal budget and, starting in 2016, additional 
dividend payouts to the Federal Government, which will be 
provided in their entirety by the Federal Government for 
investment in railway infrastructure. Moreover, it has been 
taken into account that investment in upgrading projects 
replaces investment in the existing network where it affects 
the existing network. In addition, the railway infrastructure 
companies make a contractually stipulated contribution 
of their own totalling €100 million for investment in 
replacement infrastructure. We are thus following the 
principle of the railways funding the railways.
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Quality indicator 2008 2009(2) 2010(2) 2011(2) 2012(2) 2013(2) 2014

Theoretical delays
[min.]

Overall network (target) - 2,843 2,841 2,840 2,839 2,645 2,627

Overall network (actual) 2,845(1) 2,763 2,594 2,601 2,496 2,675

LD&CN (target) - 777 775 774 773 771 731

LD&CN (actual) 779(1) 700 591 565 513 779

RN (target) - 2,076 2,076 2,076 2,076 2,076 2,076

RN (actual) 2,076(1) 2,073 2,013 2,047 1,993 1,907

Number of infrastructure 
deficiencies

(Target) - - 1,758 1,719 1,677 1,644 1,459

(Actual) - 1,778(1) 1,687 1,607 1,515 1,500

Functionality of platforms 
[points]

DB St&S (target) 22,328 22,445 22,663 22,829 22,945 23,681

DB St&S (actual) 22,212(1) 22,426 22,712 22,930 23,216 23,493

RNI	(target) 397 401 403 407 410 427

RNI	(actual) 395(1) 408 408 413 423 424

Assessment	of	quality	of	facilities
[grade]

DB St&S (target) - - 3.12 3.10 3.08 3.06 3.01

DB St&S (actual) - 3.14(1) 3.13 3.07 3.05 3.03

RNI	(target) - - 3.47 3.41 3.36 3.31 3.20

RNI	(actual) - 3.52(1) 3.44 3.17 3.28 3.25

Security of railway energy supply [%] (Target) - 99.85 99.85 99.85 99.85 99.85 99.85

(Actual) - 99.98 99.985 99.912 99.927 99.99

Minimum level of investment in 
replacement infrastructure [€ millions]

(Target) - 2,500 2,500 2,500 2,500 2,750 2,750

(Actual)(3) - 2,958 2,942 2,904 3,077 3,091

Minimum level of investment in 
preventive maintenance [€ millions]

(Target) - 1,250 1,000 1,000 1,000 1,100 1,100

(Actual)(3) - 1,374 1,457 1,436 1,475 1,497

Table 4: Evolution of quality indicators underpinned by sanctions on the existing rail network since 2008

LD&CN = long-distance and conurbation network

RN= regional network

DB St&S = DB Station&Service AG

RNI	=	DB	RegioNetz	Infrastruktur	GmbH

(1) Baseline value

(2)	 Actual	values	reviewed	by	the	Federal	Railway	Authority	regarding	fulfilment	of	the	contractual	obligations	in	the	SLFA	 
[unless footnote (3) applies]

(3) Values from the report of the infrastructure auditor



In addition, Deutsche Bahn annually provides an average of 
at least €1.6 billion of its own resources for the preventive 
maintenance of the existing network. This means that, 
over the period to 2019, a total of at least €28 billion will 
be available for investment in replacement infrastructure 
and the preventive maintenance of the existing railway 
infrastructure. By comparison, around €23 billion was 
available in the lifetime of SLFA I, which was also five 
years. This is equivalent to an increase in the funds for 
investment and preventive maintenance on the existing 
network of more than 20 %.

For the post-2019 period, the values of the current SLFA 
II will initially be updated as part of the FTIP planning 
activities. For the funds for investment of the FTIP 2030, 
only the Federal Government’s investment in replacement 
infrastructure is relevant here. The total level of Federal 
Government funding for expenditure on replacement 
infrastructure on the federal rail network in the period 
from 2016 to 2030 is €58.4 billion. This comprises, on the 
one hand, the expenditure that is purely on replacement 
infrastructure and, on the other hand, the replacement 
shares of the FTIP 2030 upgrading projects that are relevant 
to the existing network. 

For the FTIP expenditure that is purely on replacement in 
the period from 2016 to 2019, the figures from the SLFA 
II were carried over (Federal Government infrastructure 
contribution) and subsequently rolled forward with 
€3.5 billion per annum over the period to 2030. In addition, 
shares of the expenditure on the European Rail Traffic 
Management System (ERTMS) that are relevant to the 
existing network were taken into account. The level of 
expenditure from Federal Government funds that is purely 
on replacement will thus be €52.4 billion in the period 
from 2016 to 2030.

The replacement shares of the upgrading projects that 
are relevant to the existing network were determined 
on a project-by-project basis for the period from 2016 
to 2030 using the FTIP 2030 projects earmarked for the 
first priority category. Over the period from 2016 to 2030, 

this expenditure will be around €6 billion. The specific 
replacement shares per project are shown in the annexes to 
the FTIP and in the Project Information System (see section 
8.3). The need for structural maintenance and replacement 
for the federal railways is thus estimated as totalling 
€54.8 billion over the period from 2016 to 2030.

The exact investment sums will be established in due 
course within the scope of future service level and funding 
agreements. 

6.3 | Federal waterways 

Framework for investment in replacement infrastructure 
and capital maintenance investment
The federal waterway network comprises waterways 
navigable by sea-going ships covering an area of 23,000 km² 
and inland waterways with a length of 7,300 km. Of these, 
some 4,500 km are of great importance for waterborne 
transport. The federal waterways also perform other 
functions, such as ensuring the runoff of water, the supply 
of industrial water, electricity generation and use for 
recreational purposes. 

Around one third of the inland waterways comprise flee-
flowing rivers such as the Rhine and Elbe, while two 
thirds consist of canalized rivers (such as the Moselle, 
Neckar and Main) and canals (such as the Western German 
canal network and the Mittelland and Kiel Canals). These 
contain a large number of physical structures that play 
a major role in determining the fabric of the waterways. 
These structures include, for instance, over 300 locks 
and weirs, around 1,300 road and railway bridges across 
federal waterways plus over 350 siphons, the maintenance 
of which is the responsibility of the Federal Waterways 
and Shipping Administration. In addition, there are 
structures such as dykes on impounded reaches and canals, 
embankments and river regulation structures. In the sphere 
of the waterways navigable by sea-going ships, lighthouses, 
leading lights, beacons and buoys, among others, are 
relevant.
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2015 2016 2017 2018 2019
Average  

(rounded)

Federal Government infrastructure contribution 
(estimate in the federal budget)

3,350 3,153 3,075 3,500 3,500 3,316

Planned dividend payouts by Deutsche Bahn AG for 
investment in replacement infrastructure

0 500 600 450 650 440

Investment	in	requirement	plan	upgrading	projects	
that is relevant to the existing network

289 114 170 62 85 144

Railway infrastructure companies’ own resources 100 100 100 100 100 100

Total: need for replacement/meeting the need 3,739 3,867 3,945 4,112 4,335 4,000

Table 5: Investment in replacement infrastructure on the rail network in accordance with SLFA II, figures in € millions



Condition of the federal waterway network
The fact that, in the years ahead, the need for investment in 
replacement infrastructure for the physical structures on 
the federal waterways will rise at an above-average rate is 
due to their age structure. Another factor is that the failure 
to invest in capital maintenance because of the constraints 
on public funding have been leading to cumulative 
structural deterioration for around two decades. Figure 11 
shows, by way of example, the age structure of the weirs, 
locks and siphons. Around one half of the weirs and around 
60 % of the locks were constructed before 1950, and around 
10 % (weirs) to 20 % (locks) even date from before 1900.

Given a technical service life for these types of structure 
of around 80 years, the age structure shows that a large 
number of them on the federal waterways have reached 
or already exceeded this. Looking ahead over the next 
20 years, this becomes even more apparent. Of the 
approximately 170 locks on the core network, around 120, 
i.e. 70 %, will be more than 80 years old by 2035. Experts 
estimate that, of these structures, around 100 locks will 
have to be replaced by new structures in the next 20 years, 
whereas only 7 locks have been replaced by new structures 
in the past 20 years.

The 2030 Federal Transport Infrastructure Plan  31

Because of the age structure and deferred capital 
maintenance investment from the past, critical structural 
conditions are becoming increasingly apparent. The river 
and canal structures are regularly subjected to monitoring 
and inspection by experts in order to ensure their 
serviceability, structural stability and safety for traffic or, 
if necessary, to restrict traffic. Despite traffic restrictions, 
damage to structures may still entail serious risks. The 
failure of almost all hydraulic engineering structures can 
result in scenarios where there is great harm to the national 
economy, even going as far as danger to life and limb. 

The results of the inspection and monitoring of the 
structures are documented in detail. A condition grade 
– similar to that for bridges in the road mode – is 
determined as a significant indicator for the structure. In 

simplified terms, this expresses the urgency of the need for 
action on the structure and represents a decision-making 
criterion for the planning of structural maintenance work. 

The proportion of structures that are classified in the 
critical range of grades, or at least in the range where 
greater attention is required, is constantly increasing. 
Even if the condition grade alone does not provide any 
direct information on the extent of the work required, it 
is possible to conclude, on the basis of statistically backed 
up empirical values, that for around 18 % of the existing 
structures with the condition grade of “inadequate/
unsatisfactory” or “adequate”, major restoration or the 
construction of a new replacement structure will be 
necessary. For the especially important types of structure, 
this produces the situation shown in Table 6.
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In addition, there are further needs for types of structure 
not considered here, such as flood barrages, sheet piling, 
river regulation structures, revetments, dykes and traffic 
engineering, which are also relevant to safety. For some of 
the investment in replacement infrastructure – especially 
for critical works – there are already drafts with a total level 
of funding of around €3 billion as justification of the needs.

Necessary investment in the existing network
The gross stock of fixed assets of the federal waterways 
(excluding land) is estimated at around €50 billion (at 
2013 prices). Locks, lifts and weirs are the most expensive 
installations, alongside the canals, in terms of investment 
and consequential costs. Using a lump-sum depreciation 
approach, it is possible to calculate from the fixed assets 
a need for investment in replacement infrastructure of 
€900 million per annum simply to compensate for the 
annual structural deterioration. In addition, the capital 
maintenance investment, which is considered separately 
in the case of the federal waterways, will be continued 
with its long-term projection of around €250 million per 
annum.

Over the planning period of the FTIP to 2030, this 
means that – including the estimates already projected 
in medium-term fiscal planning – there will be a total 
level of funding of around €12.4 billion for investment in 

replacement infrastructure plus an additional €3.8 billion 
for capital maintenance investment. Thus, the total 
level of funding needed for structural maintenance and 
replacement from 2016 to 2030 is €16.2 billion. 

Some of these needs for structural maintenance and 
replacement are also met by the replacement shares of the 
appraised waterway upgrading projects. This is the case, 
for instance, when installations in need of replacement 
are reconstructed with larger dimensions to enable larger 
vessels to operate. In these cases, the fictitious costs of 
investment in replacing the existing installation are 
valued as the replacement share, for instance the costs of 
restoration or construction of new installations with the 
original dimensions. 

Of the total level of funding for the ongoing and 
definitely planned and for the first priority waterway 
projects of around €7.6 billion, the share for investment 
in replacement infrastructure is around €2.8 billion. 
This share of investment in replacement infrastructure 
for the upgrading projects is to be offset against the 
aforementioned funding need for investment in 
replacement infrastructure, which means that structural 
maintenance and replacement work not connected 
with upgrading and new construction only accounts for 
€13.4 billion. 
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River and canal structures Structures inspected
Condition inadequate/

unsatisfactory or adequate

Structures where 
construction of a new 

replacement structure or 
major restoration will be 

necessary within 10 years

Locks 314 85 % 50

Weirs 240 73 % 30

Siphons 352 45 % 30

Culverts 69 33 % 5

Pumping stations 47 87 % 10

Bridges 1,261 49 % 110

Table 6: Condition of selected types of structure on the federal waterways



7 | Investment in upgrading and new 
construction – how will we evolve our 
transport network?

7.1 | Distribution of funding among the modes of 
transport on the basis of investment scenarios

To determine the level of investment required for 
upgrading and new construction, various investment 
scenarios were created and studied in terms of their 
impact on the overall plan. The objective was initially to 
generally show what the impact on the overall transport 
network is and what the associated effects are. Here, the 
strategic distribution to the modes of transport was not 
yet to be intermingled with the question as to which 
individual projects will actually be delivered in the modes 
of transport. 

Three investment scenarios were studied and they are 
shown in Table 7. The investment scenarios relate to the 
level of funding in the Draft FTIP for upgrading and new 
construction projects totalling €94.7 billion. Scenario 1 is 
based on traffic in terms of passenger and tonne kilometres 
for the modes of transport in Germany. The mode of 
transport with the highest figure is road – in both passenger 
transport (87 % of passenger kilometres in 2014) and freight 
transport (71 % of tonne kilometres in 2014). Accordingly, 
this scenario produced a road-heavy result. Scenario 2 
takes as its starting point the planned distribution of the 
funds for upgrading and new construction in the 2016 
budget and rolls them forward. Scenario 3 is based on the 
Sustainable Development Strategy, which has formulated 
as its objective a shift to more environmentally sustainable 
modes of transport. Accordingly, it made provision for 
stepping up investment in the railways and waterways.
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To estimate the impact on the overall plan, mean project 
impacts per invested euro were calculated for each mode 
of transport. This calculation was based on the outcomes 
of the 2,000 individual project appraisals8. It was possible 
to estimate the impact on the overall plan from the 
mean impacts for each mode of transport and the level 
of investment per mode of transport assumed in the 
scenarios.

Table 8 shows the results in terms of key indicators of the 
transport network. More detailed information, in particular 
on the environmental impacts of these scenarios, can be 
found in the Environmental Report. There, they form 
part of the statutorily required assessment of options in 
Strategic Environmental Assessment.

Level of investment for upgrading and new construction (incl. reserve)

Scenario 1 Scenario 2 Scenario 3

Traffic in terms of passenger 
and tonne kilometres

Status quo Step up investment in 
railways/waterways

Total funding for upgrading and new 
construction € 94.7 bn € 94.7 bn € 94.7 bn

Roads €75.7 bn (80 %) € 55.9 bn (59 %) €28.4 bn (30 %)

Railways €15.1 bn (16 %) €36 bn (38 %) €58.7 bn (62 %)

Waterways €3.8 bn (4 %) €2.8 bn€ (3 %) € 7.6 bn (8 %)

Of which ongoing and definitely planned

Roads €15.9 bn €15.9 bn €15.9 bn

Railways €8.4 bn €8.4 bn €8.4 bn

Waterways €0.9 bn €0.9 bn €0.9 bn

Of which for new VB/VB-E projects

Roads €59.9 bn € 40 bn €12.6 bn

Railways €6.7 bn €27.6 bn €50.3 bn

Waterways €2.9 bn €1.9 bn €6.6 bn

Table 7: Levels of investment in the three investment scenarios based on the level of investment 
in the Draft FTIP of 16 March 2016

8 For the road and rail modes, all projects with a BCR ≥1 were included in the calculation of mean values. In the case of the waterway mode, all 
projects studied in the main appraisal were included in the mean value provided that they exhibit a BCR ≥1 or are located on waterway categories A 
or B.



The options show the expected picture of the modes of 
transport. By removing bottlenecks and improving the 
infrastructure, road projects contribute primarily to time 
gains, cost reductions and an enhancement of transport 
safety. Here, the transport users derive mainly direct 
benefit. The impact of the FTIP projects on CO2 and 
pollutants have on average a negative target contribution 
in the road mode. In the case of rail and waterway projects, 
on the other hand, there is on average a lower benefit for 
transport users. Nevertheless, these projects can help to 
reduce climate change emissions and pollutants. However, 
the internal benefits for the users are many times higher 
than the environmental impact in all modes. Accordingly, 
scenario 1, which is based on traffic in terms of passenger 
and tonne kilometres, is the scenario that represents the 
best value for money (mean BCR = 3.8). Scenario 2, which 
is the status quo (BCR = 3.2), and scenario 3, which involves 
stepping up investment in the roads and railways (BCR = 
2.3), lag far behind the value for money of scenario 1 (traffic 

in terms of passenger and tonne kilometres), despite their 
better environmental benefits.  

From the perspective of the environmental protection and 
nature conservation variables, the projects of all modes of 
transport result in additional land take. Here, the average 
land take in the road mode per invested euro is almost 
five times as large as that in the rail mode and as many as 
twelve times as large as that in the waterway mode. It is a 
similar picture regarding the severance of areas with a low 
density of traffic and large unfragmented areas. As far as 
adverse impacts on priority natural areas and Natura 2000 
sites are concerned, it is not possible to identify any general 
direction of impacts in the individual modes of transport. 
Here, the selection of the individual projects per mode of 
transport is more decisive. 

If all variables are included, it is not possible to give 
a clear recommendation in favour of one mode of 
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Scenario 1 Scenario 2 Scenario 3

Selected impact quantities Unit

Traffic in terms of 
passenger and tonne 

kilometres Status quo
Step up investment in 

railways/waterways

Cash	value	of	benefits Cash value in € millions 222,691 174,982 113,203

Present value of costs Present value in € millions 57,953 54,148 48,957

Mean BCR - 3.8 3.2 2.3

Internal	benefits	of	users	
(journey time gains, operating 
cost reductions, etc.)

Present value in € millions 200,848 158,920 102,943

Benefits	from	transport	safety Present value in € millions 21,106 15,100 6,653

Monetized environmental 
benefits Present value in € millions -2,545 76 5,966

Of	which	benefits	from	CO2 
changes Present value in € millions -4,478 -1,821 3,527

Of	which	benefits	from	other	
pollutants Present value in € millions -58 383 1,633

Of	which	benefits	from	noise Present value in € millions 1,992 1,514 806

Projects with a high level of 
environment impact Number 183 130 58

Land take Hectares 24,097 18,216 9,651

Adverse impacts on priority 
natural areas Hectares 3,303 2,377 3,679

Significant	adverse	impacts	on	
Natura 2000 sites Number 224 174 118

Severance of large 
unfragmented areas Kilometres 3,028 2,303 1,246

Severance of unfragmented 
areas with a low density of 
traffic

Kilometres 104,464 77,671 38,602

Table 8: Impact of the investment scenarios on the overall plan (see Table 7)

Note: Present values represent the total benefits and costs over the entire useful life of the projects, harmonized 
to the reference date of 2015.



transport. Each mode of transport has strengths and 
weaknesses that have to be taken into account. From an 
environmental perspective, stepping up investment in 
the rail and waterway modes is welcome. However, the 
absolute effect of shifting funds for investment should not 
be overestimated. Thus, for instance, in scenario 3, CO2 
emissions will be reduced by a total of one million tonnes 
in 2030. Given that the traffic forecast for 2030 estimates 
that CO2 emissions from transport in Germany are likely 
to be around 190 million tonnes in 2030, infrastructure 
investment can make only a minor contribution to their 
reduction. 

The FTIP 2030 is a plan for high-capacity transport 
infrastructure. Its principal purpose is to establish a safe 
and secure transport network that meets current and 

future requirements. However, it is the objective of the 
Federal Government to use the investment in transport 
infrastructure to lay the foundation for an environmentally 
sustainable transport system. For this reason, the intended 
investment of the FTIP 2030 will, to the extent that this 
is economically justifiable and practicable, be shifted 
towards the third scenario to the benefit of the waterway 
and rail modes. Table 9 shows the finalized distribution of 
investment of the FTIP 2030. Compared with the Draft, the 
total level of funding for upgrading and new construction 
has risen to €98.3 billion. Of this, the roads account for 
around 52 %, the railways for 43 % and the waterways for 
5 %. In the period from 2016 to 2030 (excluding the reserve), 
€63.6 billion of this will be required (53.6 % for the roads, 
42.1 % for the railways and 4.3 % for the waterways). For a 
more detailed account, see also Chapter 4.
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The selected distribution of funding in the FTIP 2030 
also takes technical constraints into account. These result 
in particular from the fact that capital maintenance 
investment and investment in replacement infrastructure 
plus upgrading and new construction schemes entail 
transport capacity constraints on the existing network. 
These can only be compensated for (for instance by using 
alternative routes) if work is not underway simultaneously 
at too many places on the network. The distribution of 
funding in the FTIP 2030 provides for an annual average of 
€7.6 billion to be invested in the roads, €6.1 billion in the 
railways and €1.4 billion in the waterways over the period 
from 2016 to 2030 for capital maintenance investment and 
investment in replacement infrastructure plus upgrading 
and new construction. Compared with 2016, this is 
equivalent to a rise of 20 % for the rail mode and 40 % for 
the waterway mode. 

7.2 | Federal trunk roads

How the study was conducted
Today, the bulk of traffic – in both the passenger and freight 
transport sectors – goes by the road mode, and this will 
continue to be the case in the future. The traffic forecasts 
show that it will be necessary to improve the infrastructure, 
especially for those parts of the road network that carry 
high volumes of traffic. To this end, the FTIP draws heavily 
on the local knowledge of the federal states, which, under 
the Basic Law, act as agents of the Federal Government for 
the planning, construction and maintenance of the federal 
trunk roads. In addition, the federal states were provided 
with the results of systematic network assessments by the 
Federal Ministry of Transport and Digital Infrastructure, 
especially with regard to forecast bottlenecks on the 
motorway network.

Level of investment for upgrading and new construction (incl. reserve)

FTIP 2030

Total funding for upgrading and new construction 98.3

Roads 50.9 (52 %)

Railways 42.5 (43 %)

Waterways 4.9 (5 %)

Of which for ongoing and definitely planned projects

Roads 15.8

Railways 8.4

Waterways 0.9

Of which for new VB/VB-E+ projects

Roads 35.1

Railways 34.1

Waterways 4.0

Table 9: Distribution of the levels of investment for upgrading and new construction for the FTIP 2030 in billions of euros



On this basis, the federal states notified a total of over 
2,300 complete projects or sub-projects for appraisal. 
The requirements set by the Ministry to be met by the 
project notifications were significantly more stringent 
than in previous federal transport infrastructure planning. 
In particular, the notifications had to state a specific 
alignment with the necessary civil engineering structures 
(bridges, noise abatement walls, etc.), the protected areas 
affected and the probable costs. Some of the notifications 
submitted by the federal states also contained alternative 
projects or – if the plans are still at an early stage of 
planning and there is still no preferred option – other 
conceivable options to provide an aid to decision-making 
for the future process (see Section 12.5)

All the road projects notified were reviewed by external 
consultants with regard to their environmental 
sustainability and the stated costs. Subsequently, all 
projects were studied on the basis of the FTIP’s appraisal 
procedure (see Chapter 12). The appraisal results form the 
basis for the priority categorization of the notified projects.

Prioritization and results
In the FTIP 2030, the focus of the investment is in the 
sphere of projects with significant impacts on large 
areas. In the case of road projects, a distinction is made 
between federal motorways and federal highways of link 
function levels 0 and 1 on the one hand and the other 
federal highways on the other hand. 75 % of the funds for 
investment in all upgrading and new construction road 
projects will be used for the projects with significant 
impacts on large areas and 25 % for other federal highways. 
The trunk routes used by long-distance traffic will have to 
absorb the bulk of the forecast growth in traffic. With this 
approach, the Federal Ministry of Transport and Digital 
Infrastructure is discharging its responsibility for all federal 
trunk roads. Both the long-distance links and the other 
federal highways perform important functions on the 
German trunk road network, and this function must be 
preserved in the future.

The upgrading and new construction projects in the road 
mode are divided into “ongoing and definitely planned 
projects” and “new projects”. The ongoing projects and 
the projects that are definitely planned as a result of 
funding commitments have been included for information 
purposes in the FTIP 2030 without being subjected to a 
new appraisal. In the road mode, the total level of funding 
required to complete these projects is around €23.9 billion. 

The main prioritization criterion for the new road projects 
is the benefit-cost ratio. Given the large number of road 
projects with a high level of value for money, they were 
normally classified in the first priority category upon 
reaching a high benefit-cost ratio. Within these first 
priority projects, those motorway upgrading projects that 

usually exhibit a high benefit-cost ratio and at the same 
time no high environmental impact are labelled VB-E. By 
widening existing transport infrastructure, these projects 
make a major contribution towards removing bottlenecks 
(see Section 12.5.4). These projects have a level of funding 
totalling around €15.4 billion. In addition, within the 
ongoing and definitely planned projects, those road 
projects that can be assumed to generate special benefit 
for the removal of bottlenecks despite the lack of a new 
appraisal are labelled in a similar manner to the VB-E 
category. The projects have a level of investment totalling 
around €5 billion. The total level of funding of the projects 
that are especially important for the removal of bottlenecks 
is thus around €20 billion.

The vast majority of the new upgrading projects labelled 
VB-E are projects that are still at an early stage of planning 
and that it will not be possible to deliver until they have 
passed through the various planning stages. Priority 
planning is necessary for the priority implementation 
of the VB-E projects. It will be necessary to increase the 
planning capacity for the planning of the VB projects as a 
whole. 

Projects with great spatial planning significance have 
also been classified in the first priority category. These are 
projects that make a major contribution towards mitigating 
or removing accessibility deficiencies. Many projects with 
great spatial planning significance have in any case been 
classified in the VB category because of their high level 
of value for money. However, there are also road projects 
which, while exhibiting a comparatively low BCR, have 
been classified in the VB category because of their great 
spatial planning significance. The same applies in the 
road sector to projects with great urban development 
significance. In particular, these are bypasses that relieve 
the pressures on built-up areas, thereby significantly 
improving the quality of housing and life.

When the projects were being classified in priority 
categories, synergies between structural maintenance 
planning and upgrading planning were also taken into 
account. Upgrading projects on road sections that also, 
in the lifetime of the FTIP, have a great need for renewal 
of the existing carriageways and structures as a result of 
their condition are to be given implementation priority. 
This meets the objective of giving priority to addressing 
maintenance of the structural fabric and making use of 
the scope for optimization wherever this is appropriate. 
As is the case with the “spatial planning” and “urban 
development” criteria, this is done by upgrading these 
projects into the VB category if they should in fact 
have been classified as WB on the basis of their BCR. In 
some cases they are labelled WB* so that planning can 
commence immediately.
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The removal of bottlenecks on the motorway network 
cannot always be done using the classic upgrading 
method, i.e. widening to six or more lanes. For this 
reason, upgrading projects studied in the FTIP have been 
coordinated with road transport telematics schemes. In 
particular, the extent to which temporary hard shoulder 
running could be appropriate – in anticipation of the 
upgrade – was explored. If there is already temporary 
hard shoulder running or if it is actually planned, it was 
examined whether this would be sufficient in the medium 
term and the upgrade could be deferred. 

The criteria and priority areas set out here form the basis 
for the priority categorization of the projects. By way of 

departure from this, in some cases projects that make a 
significant contribution to accessibility, for instance of 
seaports and airports, were also upgraded even though 
this cannot be directly derived from their macroeconomic 
appraisal. For all priority categorizations, the aspects 
specific to the projects are available in the Project 
Information System (PRINS). 

Annex 1 lists the FTIP road projects by priority 
categorization. In addition, 15 projects are listed at the end 
of the annex which are to be appraised again and studied 
to determine their potential within the scope of the next 
requirement plan review (in accordance with Section 4 of 
the Federal Trunk Roads Upgrading Act).
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Total
Upgrading and new 
construction share

Ongoing and definitely planned projects 23,853 15,756

New projects

VB-E 15,363 7,512

VB 30,608 27,635

WB* 22,697 15,484

WB 11,773 8,609

Total: VB/VB-E 45,972 35,147

Total: ongoing and definitely planned projects plus VB/VB-E 69,824 50,902

Share	of	the	total	level	of	funding	accounted	for	by	“motorways	and	federal	highways	with	
a	link	function	level	of	0/1”	(“ongoing	and	definitely	planned	projects”	plus	“VB/VB-E”).

75 %

Table 10: Investment (in millions of euros) in federal trunk roads broken down by priority category
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Federal state

Ongoing and 
definitely planned

 projects (FD) New VB/VB-E projects Total FD+VB Share

Baden-Württemberg 3,180 6,247 9,427 13.6 %

Bavaria 4,864 7,165 12,029 17.3 %

Berlin 823 21 844 1.2 %

Brandenburg 1,079 959 2,037 2.9 %

Bremen 112 506 618 0.9 %

Hamburg 933 1,567 2,500 3.6 %

Hesse 2,896 5,340 8,236 11.9 %

Lower Saxony 1,885 6,484 8,368 12.1 %

Mecklenburg-Western Pomerania 241 313 554 0.8 %

North Rhine-Westphalia 2,946 10,728 13,674 19.7 %

Rhineland-Palatinate 1,323 1,853 3,176 4.6 %

Saarland 32 103 135 0.2 %

Saxony 307 703 1,011 1.5 %

Saxony-Anhalt 507 1,501 2,008 2.9 %

Schleswig-Holstein 1,556 1,481 3,037 4.4 %

Thuringia 974 802 1,776 2.6 %

Total 23,657 45,772 69,429 100.0 %

Table 11: Investment for upgrading and new construction projects in federal trunk roads 
(total Federal Government costs excluding third parties’ costs) broken down by federal state (in millions of euros)

Upgrading and 
new construction

[€ millions] Number of projects
Length

[km]

Construction of new motorways 15,105 50 899

Upgrading of motorways incl. junctions 15,160 170 1,741

Bypasses 12,604 514 2,424

Other federal highways 8,034 202 1,060

Total 50,902 936 6,124

Table 12: Overview of the new and upgrading projects in the federal trunk road sector (VB/VB-E plus ongoing and 
definitely planned projects)



7.3 | Federal railway infrastructure

How the study was conducted
In the case of the rail mode, project proposals for the FTIP 
2030 were collected by the Federal Ministry of Transport 
and Digital Infrastructure. DB Netz AG, the federal states, 
trade associations, initiatives, other railway infrastructure 
companies and members of the public made full use of 
the opportunity to recommend projects for the upgrading 
and construction of railway lines to the Ministry. Around 
1,100 proposals for upgrading and new construction 
projects in the rail sector were submitted to the Federal 
Ministry of Transport and Digital Infrastructure in the 
notification period for the FTIP 2030. After an adjustment 
to eliminate duplication, around 400 projects were left. 
These projects were screened to first identify those that 
were in principle suitable for inclusion in the FTIP 2030. 
Thus, all projects were subjected to an initial appraisal by 
consultants, with the depth of the study varying depending 
on individual requirements. If the consultants were of the 
opinion that a project proposal clearly did not represent 
value for money, it was studied less intensively than in the 
case of a proposal whose value for money was difficult to 
assess. Local transport projects were not included in the 
plan, since these measures are the responsibility of the 
federal states. 

Following conclusion of the initial appraisals, around 
60 projects for railway lines remained that satisfied the 
basic requirements for inclusion in the FTIP. Of these, 
20 projects were in turn selected from the core areas of 
the rail network in which higher capacity (derived from 
bottleneck analyses) and/or shorter journey times are 
most urgently required. In a first phase, these projects 
were completely appraised for the Draft FTIP 2030 in the 
form of benefit-cost analyses plus environmental, nature 
conservation and spatial planning assessments.

The remaining rail projects will, in the current opinion of 
consultants, have significantly less impact, especially with 
regard to the removal of bottlenecks in the core areas of 
the rail network. They will be appraised in a second phase 
of project appraisals as a follow-up to the FTIP. These 
projects can be upgraded to the first priority category if 
they turn out to be a useful addition to the rail network. 
Until their value for money has been proven, these projects 
will remain in the “potential first priority” category (see 
Annex 2). In the potential first priority category, provision 
is made for a budget as a wildcard for the potential first 
priority projects. 

Taking an overall view of all first priority projects of the 
first phase, the traffic flows have changed in such a way 
that whereas the bulk of the bottlenecks identified in 
the “without” scenario will be removed, other smaller 
bottlenecks will occur. The appraisal consultants 

have already developed ideas for the removal of these 
bottlenecks. The final study of the remaining bottlenecks 
will be conducted together with the projects of the second 
phase.

The key major junctions on the German rail network will 
also not be studied until the second phase. These junction 
projects will probably be able to make a major contribution 
towards removing bottlenecks on the rail network. Because 
of their transport complexity, these junctions will be 
studied in detail as a follow-up to the FTIP in order to 
identify the specific measures required at the junctions and 
to demonstrate their value for money. The same applies 
to the area of “combined transport/marshalling yards”. 
Provision is made in the first priority category for a budget 
for both areas.

Prioritization and results
The 20 priority projects of the first phase, which had 
been identified in the multi-stage review process, were 
studied using the detailed FTIP appraisal procedure and 
prioritized on the basis of the results. In addition, as a 
follow-up to the publication of the Draft FTIP, a further 
five projects were studied in detail. The most important 
prioritization criterion was the outcome of the benefit-
cost analysis. Projects with a benefit-cost ratio of less than 
1 were removed and are thus not part of the FTIP. Of the 
25 projects appraised in detail, 22 were included in the first 
priority category. In addition, there are the major junctions 
of Cologne, Frankfurt, Hamburg, Mannheim and Munich. 
These projects are key to ensuring properly functioning 
transport operations on the rail network. On the basis of 
junction studies and consultants’ estimates conducted in 
the past, the aforementioned major junctions will exhibit 
an investment level of around €2.5 billion. Funding of 
this level has thus been included in the VB category. In 
addition, the VB category also earmarks funding totalling 
€0.5 billion for “combined transport/marshalling yards”. 
Here, too, a detailed study will be conducted as a follow-up 
to demonstrate their value for money.

As described in the section headed “How the study was 
conducted”, further projects will be studied in the second 
phase to determine whether they represent value for 
money. On the basis of previous studies, it is likely that 
only some of these projects will meet the requirements 
of the VB category. On the basis of these empirical 
values, the VB category earmarks a level of investment 
of €2.75 billion for these projects. These projects could, if 
necessary through a decision by the German Bundestag, be 
included in the requirement plan of the Federal Railway 
Infrastructure Upgrading Act.

The funds available for the first priority projects totalling 
€40.5 billion in the rail mode are thus composed of the 
investment costs of the 22 projects already appraised 

The 2030 Federal Transport Infrastructure Plan  39



in detail with a level of funding totalling around 
€34.75 billion, the investment costs for the major junctions, 
the combined transport/marshalling yard projects and 
the investment in the VB category for the potential first 
priority projects.

Within these first priority projects, those projects that make 
a major contribution towards removing bottlenecks and at 
the same time exhibit no high environmental impact are 
labelled VB-E. These are five upgrading projects and the 
major junctions. The total level of funding for these VB-E 

projects is €3.4 billion. Because of their especially great 
transport significance, the planning and implementation of 
these projects is to commence as soon as possible. 

In addition to the aforementioned new projects, the 
ongoing projects are additionally included in the FTIP 2030 
for information purposes. These projects, which are already 
under construction, were not subjected to a new appraisal. 
In the rail mode, the total level of funding required to 
complete these projects is around €12 billion.
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Total investment

Of which
upgrading and 

new construction

Of which
structural maintenance 

and replacement

Ongoing projects 12.0 8.4 3.6

New projects

VB-E 6.0 4.9 1.1

VB 34.5 29.2 5.3

Total: VB/VB-E 40.5 34.1 6.4

Total ongoing projects and VB/VB-E 52.5 42.5 10.0

Proportion	of	projects	of	supraregional	significance 100 % 100 % 100 %

Table 13: Investment in federal railway infrastructure in priority categories (in billions of euros)

Type of construction:
Total investment

[€ billions]

Of which 
upgrading and 

new construction [km]

New construction 18.6 496

Upgrade 21.8 2,609

Of which 1 or 2 additional tracks 10.5 558

Raising line speeds* 1.9 195

Electrification 3.8 934

Shortening block lengths 1.0 664

Junctions, supplementary work in connection with the 
nationwide integrated regular interval timetable

3.3 -

Combined transport terminals, marshalling yards 0.5 -

Miscellaneous (e.g. tunnel widening) 0.8 258

*The	provision	of	additional	tracks	also	frequently	comprises	a	rise	in	line	speed	on	the	existing	track(s).	
To	avoid	counting	items	twice,	this	is	not	reflected	in	the	table.	Speeds	will	be	raised	on	a	total	of	500	km	
of existing tracks.

Table 14: Overview of the new construction projects on the federal railway infrastructure (VB/VB-E).



Taking the nationwide integrated regular interval 
timetable into account in the FTIP 2030
The feasibility study commissioned by the Federal Ministry 
of Transport and Digital Infrastructure into a nationwide 
integrated regular interval timetable9 showed that an 
integrated regular interval timetable for passenger services 
on the German rail network is operationally, technically 
and legally feasible. For its implementation, the study 
suggests timetable-based infrastructure development with 
focused upgrading and new construction schemes with 
the objective of finding an optimum solution for regular 
interval services.

The core objective of a nationwide integrated regular 
interval timetable is to achieve shorter journey times by 
means of fast links and optimum connections at numerous 
stations. In addition, long-distance and regional  passenger 
services are to operate at more regular intervals – at least 
every 30 minutes on mainlines with two or more trains per 
hour. The aim is also to create systematized timetables for 
freight lines in order to make rail freight more attractive. 
The feasibility study shows that the nationwide integrated 
regular interval timetable can result in a significant 
increase in demand for traffic in terms of passenger and 
tonne kilometres on the railways.

For implementation of the strategy, infrastructure is 
required that is dovetailed in the right places to permit 
shorter journey times and that creates more capacity in 
bottleneck zones. Thus, when developing the strategy 
for the nationwide integrated regular interval timetable, 
models were used to identify infrastructure bottlenecks 
by means of operational simulations and to develop 
timetable-based solutions. 

All the proposed measures of the feasibility study into 
a nationwide integrated regular interval timetable were 
included in the multi-stage appraisal procedure for the 
Federal Transport Infrastructure Plan. The proposed 
infrastructure schemes of the feasibility study into the 
nationwide integrated regular interval timetable with 
significant impacts on a large area are part of the projects 
that were subjected to a detailed examination in the first 
phase of appraisal for the FTIP 2030. In the process, these 
schemes proved to represent value for money and have 
been classified in the VB category. It was also demonstrated 
that they represent value for money regardless of whether 
the nationwide integrated regular interval timetable is 
implemented or not. 

The second-phase schemes were also reviewed to 
determine their significance for the nationwide integrated 
regular interval timetable and, if appropriate, optimized. 
To be able to introduce a nationwide integrated regular 

interval timetable, the next step will have to involve 
developing specific target timetables with coordinated 
intervals for passenger services and systemized train paths 
for rail freight services throughout Germany. It may be 
necessary to remove further infrastructure bottlenecks for 
this purpose. If required, this will involve identifying and 
appraising further schemes for the upgrading of lines and 
junctions. 

7.4 | Federal waterways  

How the study was conducted
For the waterway mode, project ideas and proposals were 
submitted by the federal states, trade associations and 
the Federal Waterways and Shipping Administration. 
From these, the Federal Ministry of Transport and Digital 
Infrastructure, together with the Federal Waterways and 
Shipping Administration, defined those projects that 
were subsequently subjected to an appraisal. This merely 
involved removing from the project list those project 
proposals that are of no relevance to the FTIP, for instance 
because there is no Federal Government responsibility, 
they are purely replacement schemes or they are not 
related to transport.

As with the rail mode, a multi-stage review procedure was 
selected. To reduce the effort required for appraisal, a pre-
appraisal (also known as a “quick scan”) was conducted 
for some projects, with the participation of an expert 
consultant. The purpose of this was to determine whether a 
project could reach the threshold of economic profitability 
– a BCR of 1 – in the first place and should thus be 
subjected to a complete appraisal within the scope of the 
FTIP 2030.

The “quick scan” only considered the most important cost 
and benefit flows. These are the two benefit components 
that are most relevant to the waterways: “benefits from 
reducing the cost of transport operations” and the 
“environmental benefits from lower exhaust emissions” – 
see Section 12.1 if more details are required. However, all 
assumptions were made in favour of the project, so that it 
was possible to consider all the appraisal results as “being 
on the safe side”.

Waterway projects that reached a BCR of at least 0.5 
(rounded) in the “quick scan” were incorporated into the 
main appraisal for the FTIP 2030. 14 projects (some of them 
with alternative versions) were eliminated from the further 
appraisal process on the basis of the pre-appraisal because 
it was not possible to demonstrate any need for them. A 
complete appraisal in the form of benefit-cost analyses and 
environmental and nature conservation assessments was 
conducted for a total of 28 waterway projects. 
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Prioritization and results
The promotion of environmentally friendly modes of 
transport is one of the priorities of transport policy. The 
investment policy set out in the FTIP also focuses on 
improving the quality of the hinterland connections to and 
from the German seaports and the Rhine Estuary ports, 
which are of importance for Germany. Waterways are an 
environmentally friendly mode of transport. In some cases, 
however, there is no high-capacity infrastructure that 
would enable competitive transport operations by inland 
waterway.

To achieve the aforementioned transport policy objectives, 
it is necessary for the Federal Government to upgrade 
the infrastructure, thereby making an offer that it might 
also deliver projects that represent value for money in 
the long term. This is designed, for instance, to motivate 
third parties to likewise implement complementary 
schemes, in particular investment in vessels and cargo 
handling infrastructure plus logistics strategies. The 
age and condition of the installations call for timely 
action to reduce the risk of a loss of function. For this 
reason, projects with a BCR that is low from a present-
day perspective will be further pursued. Thus, all projects 
studied in the main appraisal have been included in the 
FTIP 2030. One crucial factor for the classification of the 
projects in the VB and WB categories – alongside the BCR, 
the improvement of the quality of inland links to and from 
seaports and the fulfilment of contractual obligations – 
was also the network category of the waterway. As part of 
the network categorization, the most important origin-
destination pairs with a high level of transport significance 
were identified and categorized on the basis of the amount 
of freight lifted. With this categorization, the available 
resources can be focused on projects that exhibit a high 
level of transport significance for origin-destination 
pairs on the federal waterway networks (for details of the 
network categorization, see Annex 4).

A total of 22 waterway projects with a total level of funding 
of €6.39 billion have been classified in priority category  
VB/VB-E. The upgrading and new construction share 
of these 22 projects is €4.0 billion. The most important 
criterion for their inclusion in the VB/VB-E category was 
the result of the benefit-cost analysis. 18 of the 22 VB/VB-E  
projects reached benefit-cost ratios between 1.3 and 
31.6. They comprise a total level of funding of around 
€3.52 billion with an upgrading and new construction 
share of around €1.72 billion. 

Four waterway projects with a BCR below 1 have also 
been included in the VB category. They comprise a total 
level of funding of around €2.87 billion with an upgrading 
and new construction share of around €2.29 billion. The 
construction of a new replacement lock at Lüneburg-
Scharnebeck, the lengthening of the Neckar locks and the 
construction of seven 2nd lock chambers on the Moselle 
were classified in this way because of their great network 

significance (location within the core network) and to 
reduce the risk of a loss of function. To improve the quality 
of the inland links to and from the seaports, the projects 
for upgrading the Elbe-Lübeck Canal and the Coastal Canal 
were also classified in the VB category. 

Within these first priority projects, the especially important 
projects are labelled VB-E on the basis of the “network 
significance”, “value for money” and “environmental 
impact” criteria. These are a total of seven projects with a 
total level of funding of €1.1 billion with an upgrading and 
new construction share of €0.58 billion. The projects are 
part of the category A/B core network with a  transport-
related network significance and also exhibit very high 
benefit-cost ratios (greater than 5) (optimization of the 
fairways on the Middle Rhine to enable greater laden 
draughts, deepening of the fairways on the Lower Main 
from the Rhine/Main confluence to Aschaffenburg, 
adaptation of the Outer Weser fairways, deepening of the 
Kiel Canal, adaptation of the fairways on the Lower Weser 
(south) and adaptation of the fairways on the Lower Weser 
(north). The project to widen the Wesel-Datteln Canal also 
achieves a high benefit-cost ratio (over 3) and at the same 
time contains a relevant (urgent) replacement share. When 
the projects were classified in the VB-E category, it was also 
taken into account that all seven projects exhibit no great 
environmental impact.

Six projects with a total level of funding of around 
€0.7 billion were classified in the second priority category. 
All six projects were studied in the main appraisal for 
the FTIP and achieved a BCR below 1. The upgrading 
and new construction share of the WB projects is around 
€0.6 billion. Second priority projects are not normally 
scheduled for delivery during the lifetime of the FTIP 2030 
and thus remain accessible to subsequent requirement 
reviews. 

In addition, a further eleven projects have been included 
in the FTIP for information purposes as “ongoing and 
definitely planned projects”. Work has already commenced 
on ten of these projects. For the eleven ongoing and 
definitely planned projects, a further approximately 
€1.5 billion will be invested until all projects have been 
completed, with an upgrading and new construction 
share of around €0.9 billion. This includes the pledge to 
commence work on the project to widen the fairways 
on the Lower and Outer Elbe, with investment totalling 
around €0.4 billion. 

The Elbe between Geesthacht Weir and the German-
Czech border is an inland waterway of international 
significance. The aim is to preserve the use of the Elbe as a 
shipping route and, by taking measures within the scope 
of the “Overall Strategy for the Elbe” (which is currently 
being developed), improve the reliability of the waterway’s 
navigability.
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Total investment

Of which
upgrading and 

new construction

Of which
structural maintenance 

and replacement

Ongoing and definitely planned projects 1,452 931 521

New projects

VB-E 1,101 558 543

VB 5,285 3,451 1,835

WB 689 612 78

Total: VB/VB-E 6,386 4,009 2,378

Total: 
ongoing and definitely planned projects plus VB/VB-E 7,838 4,940 2,898

Share of the total level of funding accounted for by 
projects	of	supraregional	significance	(ongoing	and	
definitely	planned	projects/VB/VB-E) 100 % 100 % 100 %

Table 15: Investment in federal waterways in priority categories (in millions of euros)

VB/VB-E projects

Total investment [€ bn] Number of projects Length [km]

Type of construction:

New construction - - -

Upgrade 6,385 22 1,155

Waterway category

A 2,390 10 460

B 769 6 234

C 3,226 6 461

Type of project

Inland	waterways 5,821 14 852

Waterways navigable by sea-going ships 564 8 303

Table 16: Overview of the new construction projects on the federal waterways (VB/VB-E).



8 | Participation of the authorities and 
the public – how can members of the 
public, the expert community and the 
authorities contribute towards the 
preparation of the FTIP?

8.1 | The public participation approach

A high degree of transparency and extensive opportunities 
to participate have become key demands made by the 
public on policymakers and authorities, especially in the 
planning and development of public infrastructure. The 
Federal Ministry of Transport and Digital Infrastructure 
has met these expectations and significantly widened the 
participation of the expert community and the public in 
the preparation of the FTIP 2030 compared with previous 
federal transport infrastructure plans. 

This relates to all phases in the development of the FTIP, 
which overlap time-wise. The phase in which the approach 
and forecast were developed started in 2011. In this phase, 
the appraisal methodology and the guiding principles of 
the FTIP were developed in a transparent process with 
the participation of experts and the public. In addition, 
an updated traffic forecast for 2030 was developed. The 
appraisal phase started in 2012. This involved reviewing 
and appraising the notified projects, which had been 
proposed by, among others, trade associations and 
members of the public. The Federal Ministry of Transport 
and Digital Infrastructure subsequently consulted, among 
others, the federal states, other government departments, 
trade associations and the public on the Draft FTIP 2030 in 
the participation, coordination and decision phase. Figure 
12 shows the elements of this participation.
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1Figure 12: Overview of public participation

One of the main features of good participation is that 
it is conducted at an early stage and in an open and 
continuous manner. The Federal Ministry of Transport and 
Digital Infrastructure thus involved the public intensively 
as soon as work started on developing the basic approach. 
In addition, all members of the public and stakeholders, 
among others, were able to provide comments on the draft 
overall plan electronically and in writing. 

However, the procedure for drawing up the FTIP is 
complex. And there are a large number of parties who 
potentially have to be involved. Thus, when conflicts 

of interest arise, it is not always possible to achieve a 
consensus with all players. The FTIP is, and will remain, 
a professionally substantiated determination of the need 
for transport infrastructure investment. Broad-based 
acceptance of the FTIP is an important objective, but it 
cannot become the sole criterion determining the decisions 
taken by the Federal Government. The task of participation 
is to introduce the different points of view into the 
development process in a meaningful manner, to weigh 
them against one another in an informed manner and to 
develop a solution that is fit for purpose. 



The FTIP is the Federal Government’s key planning tool for 
the development of the federal transport infrastructure. 
However, the FTIP is not of a statutory nature. Rather, the 
process of preparation ends when the Federal Government 
adopts the FTIP. Subsequently, the next steps leading up to 
the passage of the upgrading acts are the responsibility of 
the German Bundestag as the legislature and are outside 
the scope of a direct participatory procedure.

8.2 | Participation tools accompanying the process

In February 2013, the Federal Ministry of Transport and 
Digital Infrastructure published the Draft Basic Approach 
for the New FTIP. This was a policy paper that did not yet 
name or discuss any specific individual projects. Rather, 
in a first step, it initially formulated the guiding principles 
and investment priorities of the new Federal Transport 
Infrastructure Plan. In February 2013, after its publication, a 
total of 91 trade associations were invited to a consultation 
meeting. Of these, 46 attended the event, at which the Draft 
Basic Approach was discussed with the Federal Ministry of 
Transport and Digital Infrastructure. They included many 
associations from the fields of transport, environment 
and business, plus trade unions, professional bodies and 
societies. In addition, all participants were able to provide 
written comments on the Basic Approach following the 
consultation meeting. A total of 30 trade associations 
availed themselves of this opportunity. 

In early 2013, the public were also invited – through a press 
release and on the Federal Ministry of Transport and Digital 
Infrastructure’s website – to express their views on the 
Draft Basic Approach. Following this, the Federal Ministry 
of Transport and Digital Infrastructure received 150  
representations from individuals, citizens’ action groups 
and individual municipalities/local transport authorities.

From the comments, the Federal Ministry of Transport 
and Digital Infrastructure was able to derive a large 
number of helpful suggestions for the continuing process 
of developing the FTIP. Numerous remarks were directly 
included in the Basic Approach. Proposals which, after 
careful consideration, could not be taken into account 
were rejected and the reasons why they were rejected 
were stated. This affected especially comments on 
individual infrastructure projects, because no information 
on individual schemes was available at the time of the 
consultation. The Federal Ministry of Transport and 
Digital Infrastructure summarized the outcomes of the 
consultation exercise in a report, which was published at 
the same time as the final version of the Basic Approach in 
April 2014.10

In addition, to discuss the individual appraisal modules 
within the context of the project assessments of the FTIP 
2030, two events were held in Berlin – a meeting with trade 
associations in April 2014 and a conference of academic 
experts in June 2014. At the end of the FTIP forecast 
phase, the outcomes of the scientific forecast process were 
published in June 2014. 

8.3 | Participation of the authorities and the public 
on the Draft FTIP 2030

The Federal Ministry of Transport and Digital 
Infrastructure conducted a participation exercise involving 
the authorities and the public on the Draft FTIP 2030, 
including the associated Environmental Report. For 
a period of six weeks (21 March to 2 May 2016), the 
documents were made available for inspection by any 
person in 20 cities spread across the Federal Republic of 
Germany. In addition, the documents were available for 
inspection on the Federal Ministry of Transport and Digital 
Infrastructure’s website.

In addition, a Project Information System – or PRINS 
for short – has been made available on the Internet and 
contains the detailed appraisal results at the level of the 
individual projects. PRINS can be downloaded from the 
Federal Ministry of Transport and Digital Infrastructure’s 
website.

In this way, all interested parties were able to obtain 
comprehensive information on the Draft FTIP and, 
over a period of six weeks, express their views on the 
Draft in writing or electronically using an online form 
provided on the Federal Ministry of Transport and Digital 
Infrastructure’s website. In addition, authorities and 
stakeholders from neighbouring countries were also able 
to provide comments in writing. The Federal Ministry 
of Transport and Digital Infrastructure collected and 
processed all the comments received within the specified 
period and reviewed their contents. The Federal Ministry of 
Transport and Digital Infrastructure was supported in this 
task by external consultants 

Around 40,000 comments were received on the Draft FTIP 
2030. Given the high number of comments, they were not 
answered or published individually, but were dealt with 
in a consolidated form in a Report on the Participatory 
Process. This report has been published by the Federal 
Ministry of Transport and Digital Infrastructure.

Participation of the authorities and the public on the 
Federal Transport Infrastructure Plan meets the statutory 
requirements of Strategic Environmental Assessment 
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(SEA) as set out in Sections 14h to 14j of the Act on 
Environmental Impact Assessment. SEA is an assessment 
procedure that is used to systematically study the 
environmental aspects of plans. The objective of SEA is 
to identify, describe and assess the impacts of a plan at an 
early stage so as to be able to take the findings obtained in 
this way into account when taking decisions on the plan. 
Accordingly, within the scope of the SEA on the FTIP 2030, 
the environmental impacts likely to occur if the overall 
plan is completely implemented are made transparent. 
However, the SEA on the FTIP 2030 does not replace any 
environmental impact assessments (EIAs) at the level 
of individual projects, such as those conducted in plan 
approval procedures.

Thus, despite the provision of PRINS, which provides 
information on the appraised projects at project level, 
the focus of the SEA’s participatory process was on issues 
relating to the impact of the overall plan. It was thus 
not possible to discuss individual projects in detail. The 
exclusive object of the FTIP is the question as to whether 
there is a general transport need for a project. Comments 
relating to individual projects were thus only relevant if 
they had an impact on the overall plan. This was the case, 
for instance, if information came to light that would cast 
serious doubt on the proof of need for the projects, for 
instance flawed appraisals. How projects are to be shaped 
in detail is fleshed out in downstream planning procedures 
such as the spatial impact assessment, the determination 
of the alignment and the plan approval procedure. In 
the case of the last-mentioned, separate participation 
opportunities for the public are statutorily guaranteed in 
some cases.

Comments that were not related to the impact of the 
overall plan and purely judgemental expressions of opinion 
with no objective justification were not taken into account 
during the public participation exercise on the FTIP 
2030. Nor was the participatory process a coordination 
procedure. There was thus no offsetting of comments 
“in favour” and comments “against”. The contents of 
comments with identical contents that were submitted 
more than once were only taken into account once. 
Comments that were appropriate for technical or legal 
reasons were included in the final version of the FTIP 2030. 
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9 | Transport infrastructure beyond 
the FTIP– What else are we doing to 
evolve our transport system?

The Federal Transport Infrastructure Plan is the key 
planning basis for the long-term evolution of the federal 
transport infrastructure. However, the Federal Government 
goes beyond the Plan and takes numerous further 
measures that contribute to the evolution of transport 
infrastructure and its efficient use. 

9.1 | Making intelligent use of modern roads

Acting on a proposal from the Federal Ministry of 
Transport and Digital Infrastructure and on the basis of 
recommendations made by the “Automated Driving” 
Round Table, the Federal Government published the 
“Strategy for Automated and Connected Driving”, thereby 
adopting guidelines on how to exploit the opportunities 
for growth and prosperity inherent in Mobility 4.0 on all 
road categories. Automated and connected vehicles are 
to exchange information with one another and with the 
infrastructure. Intelligent Transport Systems (ITS) capture, 
transmit and process traffic-related data and information 
by using innovative information and communications 
technologies. 

Automation and connection in road traffic, in combination 
with Intelligent Transport Systems, will, in the years 
ahead, provide a crucial impetus to the enhancement of 
road safety, efficiency and environmental sustainability 
in private motorized transport, freight transport and 
local public transport. For instance, hazardous situations 
or traffics jams ahead can be detected, and traffic 
management and the flow of traffic can be made safer and 
more efficient. 

The Federal Government is committed to creating an 
optimum regulatory framework and the necessary 
conditions for the introduction of appropriate innovations 
– at national, European and international level.

The Federal Ministry of Transport and Digital 
Infrastructure joined forces with other partners to establish 
the “Digital Motorway Test Bed” on the A 9 federal 
motorway in Bavaria. This can be used to trial and evolve 
digital innovations for automated and connected driving 
and intelligent road furniture individually and in complex 
interaction in a real-world setting. Among the innovations 
to be studied on the test bed are car-to-car communication 
and car-to-infrastructure communication plus telematics-
based wrong-way driver warning systems. In addition, 
systems that enable intelligent infrastructure monitoring 
are to be trialled. This test bed offers the automotive 
industry, component suppliers, telecommunications 

companies and research establishments a unique 
experimental environment comprising modern intelligent 
road infrastructure and special communications and road 
furniture. 

Intelligent mobility is not confined to motorways. We must 
use the potential inherent in the automated and connected 
driving technologies in suburban and urban areas. To 
progress the development steps for automated and 
connected driving in combination with ITS in urban and 
suburban areas, it is necessary to resolve further complex 
research issues and make it possible to trial technical 
solutions. Research projects on digital test beds in towns 
and cities are to be funded.

In addition, the Federal Government will push ahead with 
the deployment of modern traffic management systems 
on the federal trunk roads. This includes the targeted 
control of traffic by active and strategic traffic management 
systems and the use of the hard shoulder as a running 
lane during peak periods. Here, too, the objective is an 
intelligent motorway on which optimum use is made of 
the capacity and road safety is enhanced. 

Against this background, the Federal Ministry of 
Transport and Digital Infrastructure, together with the 
federal states, is rolling forward beyond 2015 the “2015 
Project Plan for Road Transport Telematics”, which 
contains around 140 specific schemes with a total level 
of funding of €300 million. The plan also comprises 
forward-looking Intelligent Transport Systems such as the 
cooperative systems for vehicle-to-vehicle and vehicle-to-
infrastructure communication.

9.2  Digital technology in shipping and rail 
transport

In the inland waterway sector, modern telematics is 
used in particular to provide transport users with timely 
information on bottlenecks or disruption on and alongside 
the waterway. This supports ships’ routing, optimizes traffic 
flows by preventing unnecessary delays at locks, achieves 
fuel savings and reduces emissions.

River Information Services (RIS) make a major 
contribution to this. They are used primarily for lock and 
bottleneck management, to provide traffic information 
and to support accident prevention and management. 
To enable optimum use to be made of these services, the 
Federal Ministry of Transport and Digital Infrastructure is 
currently establishing the shore-based infrastructure for an 
Automatic Identification System (AIS), whose data will in 
the future be widely used for RIS.

Through the deployment of RIS, more efficient use can be 
made of the existing infrastructure and the safety of vessel 
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traffic can be significantly enhanced. It is assumed that by 
2030 it will be possible to use the benefits of RIS on the 
entire waterway network.

In the rail mode, too, work is underway to achieve more 
efficient use of the existing transport infrastructure. First 
of all, it is the core function of the FTIP to upgrade the 
infrastructure in order to increase the nominal capacity, 
i.e. the physical capacity of the rail network independent 
of the timetable. This also includes capacity enhancement 
by means of new command, control and signalling 
equipment, for instance by shortening the length of blocks 
in the conventional system or introducing the “European 
Rail Traffic Management System”.

However, to be able to also make optimum use of the 
network’s nominal capacity in actual timetabling and path 
allocation, DB Netz AG has launched a project entitled 
“Digital Capacity Enhancement”. Taking into account 
a nationwide integrated regular interval timetable for 
passenger services, the optimized planning of paths is also 
designed to enhance the line capacity that depends on the 
timetable, i.e. to ensure a higher degree of utilization of the 
infrastructure. By means of automated advance planning 
of optimized systemized train paths for freight services, the 
design capacity of the individual lines, i.e. capacity whose 
utilization is determined by the timetable, is to be increased 
in comparison with conventional manual train path design.

In the medium term, the methods of “digital capacity 
enhancement” are also to create new possibilities for 
the detection of bottlenecks on lines and at junctions 
on the rail network for the more targeted dimensioning 
of the infrastructure in federal transport infrastructure 
planning. In this way, it would be possible to forecast and 
demonstrate the benefit of specific infrastructure schemes 
even more precisely.

9.3 | Sustainable, ecological and safe mobility 

Protection against train noise is one of the key elements 
of the Federal Government’s sustainable transport policy. 
In accordance with the Coalition Agreement, the Federal 
Government intends to halve train noise by 2020 against 
2008 levels. The human ear perceives a reduction of 
10 dB (A) as a halving of the noise. 

The focus of the Federal Ministry of Transport and 
Digital Infrastructure’s Strategy for Quiet Railways is the 
reduction of noise at source by retrofitting existing freight 
wagons with low-noise braking systems. The retrofitting 
is funded by the Federal Ministry of Transport and Digital 
Infrastructure. Since 2013, noisy trains have also paid 
more than quiet trains. Another important building 
block is stationary noise mitigation. The Federal Ministry 
of Transport and Digital Infrastructure spends over 

€100 million each year on voluntary noise mitigation on 
existing railway lines. The Federal Government’s Investing 
in the Future Programme for the period from 2016 to 2018 
provides for additional investment for noise mitigation. 
This money is to be used in particular to reduce noise at 
hotspots and to develop innovative technologies. 

With the revised “Schall 03” provision, the Federal Ministry 
of Transport and Digital Infrastructure is committed to a 
more accurate calculation of railway noise and abolished 
the rail bonus on 1 January 2015. A reduction of five 
decibels is no longer granted. A further reduction took 
place on 1 January 2016, when the thresholds for noise 
mitigation were reduced by three decibels. Thus, for the 
first time, the same limits and thresholds apply to rail and 
road noise. As of the 2020/21 timetable change, no noisy 
freight wagons are to be allowed to operate on the German 
rail network. An appropriate legal basis is currently being 
established.

Alternative drivetrains and fuels can make a major 
contribution to sustainable mobility going way beyond 
noise mitigation. To implement Germany’s new energy 
strategy in the transport sector, the Federal Government 
adopted the Mobility and Fuel Strategy in 2013. This 
is to be evolved. The key objectives of the strategy are a 
reduction in CO2 emissions and final energy consumption 
in the transport sector. One way in which we can achieve 
this is to electrify drivetrains using electricity generated 
from renewable sources or hydrogen.

Electric mobility is a key technology for developing 
a sustainable transport system. It can make a crucial 
contribution to us becoming less dependent on fossil 
fuels. In addition, electric vehicles help to create liveable 
towns and cities, because they are significantly quieter 
than internal combustion engined vehicles and produce no 
emissions at the point of use.

The Federal Government has set itself the objective of 
making Germany a lead market for and a lead provider 
of electric mobility. In recent years, therefore, more than 
€2 billion in research funding has been made available for 
the promotion of battery or hydrogen and fuel cell-based 
electric mobility. This funding has been used, in particular, 
to initiate regional electric mobility pilot projects in “pilot 
regions” and “showcases” and the National Hydrogen and 
Fuel Cell Technology Innovation Programme (NIP) has 
been launched.

In addition, the Federal Government has introduced the 
Electric Mobility Act. It regulates the marking of electric 
vehicles and makes it possible for local authorities to give 
them privileged treatment. They may now permit electric 
vehicles to use bus lanes and other dedicated lanes, lift 
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access restrictions and make provision for specific rules 
governing parking and stopping. 

In addition, to transpose the European Directive on the 
deployment of alternative fuels infrastructure (also known 
as the “Clean Power for Transport” Directive), charging 
and refuelling infrastructure for electricity, hydrogen and 
natural gas is to be established. We will present a National 
Policy Framework by the end of 2016 setting out how we 
will create these structures in the years ahead.

We are currently establishing a network of around 400 
high-speed charging points for electric vehicles at almost 
all motorway service areas in Germany, because they are 
absolutely essential for long-distance mobility. 

In addition, we joined forces with the industry to launch 
the “50 Filling Stations Programme”, which is to be used 
to establish a nationwide basic network of hydrogen 
filling stations for fuel cell powered vehicles. A network of 
400 filling stations is to be established by 2023. 

The Federal Government views hydrogen and fuel cells as 
an indispensable alternative and supplement to battery 
powered vehicles with their capacity and range limitations, 
especially for long-distance journeys, for large cars, for 
buses and coaches, but in the medium to long term also for 
shipping and air transport.

But sustainability is also a key objective of the Federal 
Government away from the sphere of motorized transport. 
Cycling, in particular, contributes to mobility that is 
environmentally sound and at the same time beneficial to 
health, and accounts for a major share of the traffic volume 
in Germany.

The Federal Government thus attaches great importance 
to cycling as part of a modern transport system and 
promotes it with the National Cycling Plan, the Federal 
Government’s strategic cycling policy document. It sets 
out the guiding principles for the promotion of cycling, 
such as the promotion of cycling in rural and urban areas, 
the elimination of capacity problems in towns and cities 
and the increasing electric mobility in the field of cycling. 
With the National Cycling Plan, the Federal Government 
has assumed an active role as a facilitator, coordinator and 
catalyst for the nationwide promotion of cycling.

Around 19,000 km of cycle tracks already run along federal 
highways. In 2016, the Federal Government is providing 
around €98 million for the structural maintenance and 
enlargement of this network. This is supplemented by 
€3.2 million to funding pilot projects for implementation 
of the National Cycling Plan and €1.3 million for the 
strengthening of towpaths along federal waterways 
for cycling In addition, the funds provided under the 

Unbundling Act can also be invested by the federal states in 
cycle infrastructure.

Just what potential is inherent in cycling will be shown 
in the future by the German Unity Cycle Route launched 
by the Federal Ministry of Transport and Digital 
Infrastructure, which will run from the Federal City of 
Bonn to the Federal Capital of Berlin. In addition to the 
presentation of around 100 tourist and cultural highlights, 
this modern cycle route will focus in particular on digital 
functionalities and electric mobility infrastructure. All 
along the route there will be service points for cyclists 
– four versions with a modular design. They will offer a 
range of services that meet the requirements of present-
day cyclists – free Wi-Fi access, integrated touchpads and 
assistance for e-bike users. 

In the future, the Federal Government will – within 
the scope of its constitutional possibilities – participate 
to an even greater extent in the construction of cycle 
superhighways. The bases that need to be modified are 
currently being considered by the Federal Government.

Another factor that is making our transport system more 
sustainable is that, despite great success in the past, we 
are systematically continuing our work to improve road 
safety. In the road traffic sector, more than anywhere 
else, the number of persons killed and injured is to be 
significantly reduced. The mid-term review of the 2011 
Road Safety Programme shows that many of the measures 
in the “human factors”, “automotive engineering” and 
“infrastructure” action areas exhibit great potential. Given 
that the volume of traffic will continue to increase sharply, 
improvements to safety will also be of great importance in 
the future.

The Federal Ministry of Transport and Digital 
Infrastructure currently has around €13 million per annum 
at its disposal for publicity campaigns to improve road 
safety. Investment in prevention saves lives and reduces the 
costs of traffic accidents to the national economy. These 
campaigns target, for instance, children, young drivers 
and senior citizens. In addition, the Federal Ministry of 
Transport and Digital Infrastructure funds campaigns such 
as “Runter vom Gas” (kill your speed).

To this end, the Federal Ministry of Transport and Digital 
Infrastructure has, for many years, been actively promoting 
the development and updating of the sets of technical 
regulations governing the design and construction of roads. 
As a result, not only are motorways and federal highways 
constructed to be as safe as possible, but rural roads and 
roads within built-up areas are evolved in keeping with the 
state of the art 
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In the field of automotive engineering, we are also active 
at national and international level in order to frame the 
safety-related construction, equipment and operational 
provisions in such a way that innovative automotive 
technologies are promoted. 

9.4 | Boosting freight transport

In Germany, because of its location at the heart of 
Europe, the expected growth in traffic will result in a 
disproportionately high increase in the level of freight 
traffic, especially transit traffic and inland traffic to and 
from seaports. To be able to manage this growth, the 
Federal Government also provides financial assistance to 
freight transport beyond the FTIP projects. The carriage 
of goods is to become more efficient and as high a share as 
possible of the growth in the level of freight transport is to 
be shifted to the more environmentally friendly road and 
rail modes. At the same time, intermodal connectivity is to 
be improved. 

Combined transport optimizes intermodal connectivity 
and makes it possible to incorporate the more 
environmentally friendly rail and waterway modes 
into the logistics chains to a greater extent. The Federal 
Government thus provides financial assistance for the 
construction of terminals operated by private undertakings 
in the form of grants covering up to 80 % of the eligible 
investment costs and for the terminals operated by 
Deutsche Bahn AG via the Federal Railway Infrastructure 
Upgrading Act. The terminals constructed with the help of 
the Combined Transport Funding Guidelines alone resulted 
in around 14,000 fewer HGV journeys or around 5.7 million 
HGV kilometres per day in the reference year 2013.

Beyond this, the Federal Government has set itself the 
general objective of providing major support to the 
logistics sector. Against this background, the Freight 
Transport and Logistics Action Plan has been evolved, 
one of the new features being a strategy for clean and 
energy-efficient freight transport. The objectives pursued 
by the Action Plan are to boost Germany as a centre for 
logistics, to renew and modernize high-capacity transport 
infrastructure, to better interconnect all modes of transport 
and to foster environmentally friendly and energy-efficient 
freight transport. It will also make a contribution towards 
ensuring recruitment and preserving good working 
conditions in the industry. The Action Plan is regularly 
revised to reflect the progress made in implementing the 
measures. The first update was published on the Federal 
Ministry of Transport and Digital Infrastructure’s website 
in June 2016.

In the rail mode, the Immediate Action Programme for 
Inland Traffic to and from Seaports has been used in the 
past to implement numerous minor works with a capacity-

enhancing impact on the rail network using comparatively 
few resources, thereby giving a boost to rail freight. The 
programme will thus be continued in two slices to 2020 
as the Second Immediate Action Programme to remove 
further bottlenecks in a targeted manner. 

Another important infrastructure-related point of 
the Freight Transport and Logistics Action Plan is the 
upgrading of existing and construction of new rest areas. 
The last nationwide survey of HGV parking areas in 2013 
identified a need for an additional approximately 11,000 
HGV parking spaces. The Federal Government is thus 
investing around €130 million per annum in the rest areas. 

In addition, it is to be possible in the future to make even 
better use of existing parking facilities along the motorway. 
This is to be achieved by HGV parking guidance and 
information systems and intelligent parking methods, for 
instance parking in columns and compact parking. The 
Federal Ministry of Transport and Digital Infrastructure 
thus joined forces with the highway authorities of the 
federal states to implement various pilot projects on HGV 
parking controlled by telematics. 

In one of the pilot projects, for instance, rest areas along a 
section of motorway are equipped with an HGV parking 
guidance and information system. Detection systems on 
the access and exit roads automatically count HGVs as 
they enter and leave and calculate the number of available 
parking spaces. The data collected are made available 
free of charge on the central “Mobility Data Marketplace” 
online portal. HGV drivers can receive this information 
directly in their vehicles, for instance by using smartphone 
apps, and head straight to vacant parking spaces. As a result, 
the statutorily required rest periods can be more reliably 
complied with, which also makes a major contribution to 
safety on our roads. 

9.5 | Innovative approaches for Germany as a 
transport hub

To boost the sea and inland ports and thus also the 
competitiveness of the entire logistics sector, the National 
Ports Strategy for Sea and Inland Ports was evolved and 
adopted by the Federal Cabinet in January 2016. This 
strategy represents a nationwide strategy for the ports 
policy of the years ahead. The objective is for the German 
ports to continue to be able to master their economic and 
logistical challenges and further strengthen their role as 
hubs of the national and international trade in goods and 
as central freight distribution centres. 

At the same time, the Federal Government is anxious to 
also boost Germany as an air transport hub, to create a 
level playing field and to support the German air carriers in 
preserving their economic efficiency. The Federal Ministry 
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of Transport and Digital Infrastructure is thus currently 
developing an air transport strategy. One of its objectives 
is to strengthen the Federal Government’s role in planning 
a nationwide network of airports. 

While developing the air transport strategy, the Federal 
Ministry of Transport and Digital Infrastructure is in 
engaged in a permanent dialogue with the appropriate 
federal government departments, the federal states and 
the relevant trade associations and organizations from the 
spheres of aviation, business and the environment. Since 
an air transport strategy has to be based on robust data, 
the first step was for an external consultant to analyse the 
competitive position of Germany as an air transport hub 
in the international context. The air transport strategy is 
currently being prepared on the basis of the findings of the 
consultancy study.  

An innovative and sustainable transport policy also 
includes efficient stewardship of the funds available 
for transport infrastructure. In recent years, however, 
there have been an increasing number of public debates 
in Germany about major projects that did not comply 
with the budget and timeframe they had been set. The 

Federal Ministry of Transport and Digital Infrastructure 
thus launched a “Construction of Major Projects” 
Reform Commission which, in June 2015, presented 
recommendations for action as to how true-cost pricing, 
cost transparency, efficiency and on-schedule delivery can 
be improved for major projects.

Building on this, the Federal Cabinet adopted an Action 
Plan for Major Projects in December 2015. Its key 
components are timely and continuous risk management, 
clear project structures, more partnership working between 
all parties involved in a project, an agreement to settle 
disputes out of court and greater digitalization of building.

To tangibly promote the digitalization of building, the 
Federal Ministry of Transport and Digital Infrastructure 
presented, in December 2015, a Phased Plan for the 
Introduction of Building Information Modelling (BIM) 
at the Ministry and its executive agencies. Starting at the 
end of 2020, all new projects to be planned are, as a rule, 
to be planned and delivered using this digital method. The 
introduction of BIM will be supported by pilot projects. On 
this basis, planning and building “made in Germany” are to 
remain successful in the global digital era.
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Part III:
The scientific foundations – 
methodological basis 
for a transparent FTIP



10 | Traffic forecast for 2030 – how 
much traffic will there be in the 
future?

10.1 | Basic assumptions and forecasting 
procedures

One indispensable prerequisite for appraisal of the 
transport infrastructure projects, and thus for the 
preparation of the new FTIP 2030, was an up-to-date 
forecast, as robust as possible, of future traffic trends. Since 
transport infrastructure projects have a long preparatory 
planning stage and the delivery of projects can take 
several years, the Federal Ministry of Transport and Digital 
Infrastructure commissioned a forecast of passenger and 
freight services with a forecast horizon of 2030 for the FTIP 
2030. This comprises: 

 → the transport interconnectivity within Germany at 
district level as well as with other countries;  

 → the use of the different modes of transport;  

 → the distribution of these traffic levels across the 
transport infrastructure; and 

 → the final energy consumption as well as CO2 emissions 
of the modes of transport.

As preliminary work for and a basis of the traffic forecast, 
separate sub-projects were conducted in which socio-
economic and demographic master data were predicted, 
statements on trends in user and transport costs were 
derived and further items of the transport policy 
framework were defined. 

The demographic master data of the forecast were 
predicted by the Federal Institute for Research on Building, 
Urban Affairs and Spatial Development. According to 
this forecast, the population of Germany will fall from 
80.2 million in 2010 by just over two percent to 78.2 million 
by 2030. The number of inhabitants aged 18 or over, i.e. the 
population eligible to drive a motor vehicle, will decline 
by one percent. Within the adult population, the number 
of inhabitants of working age (18 to 64 years) will fall by 
twelve percent, while the number of persons aged 65 or 
over will increase by 31 percent. 

The macro-economic structural data were forecast by the 
Dresden Office of the ifo Institute, in cooperation with 
Helmut Schmidt University (Hamburg). According to this 
forecast, annual average of growth of 1.14 percent over the 
period to 2030 is expected for Germany’s gross domestic 
product (GDP), The fact that this rise is so moderate 
is due to the decline in the number of economically 

active persons, which will limit the number of people in 
employment. For Germany’s external trade, growth rates 
averaging 3.8 percent per annum were forecast. 

The next step in the forecasting procedure involved 
manipulating the nationwide transport interconnectivity 
data into source-destination matrices for freight and 
passenger traffic for the baseline year 2010 and deriving 
them for the 2030 forecast horizon. This also took the 
relevant network elements of the neighbouring countries 
into account. Likewise, international traffic, especially 
transit traffic, was included to the extent that it was 
relevant to Germany.

Taking account of the results from the structural data and 
maritime traffic forecast, traffic in terms of passenger and 
tonne kilometres and in terms of volume was determined 
for all branches of transport. In the passenger sector, 
the following types of traffic were considered: private 
motorized traffic, road-based public transport services, 
rail traffic, air traffic, cycling and pedestrian traffic. In the 
freight sector, the following types of traffic were included: 
road haulage, rail traffic, inland navigation, air cargo, 
combined transport and maritime shipping from and to 
the relevant German and European ports. 

In the process, a nationwide traffic forecast at an aggregated 
level was developed – the macro-forecast. In addition, the 
transport interconnectivities in the different modes of 
transport were forecast for small areas (district level) as 
part of a micro-forecast – for different journey purposes 
in the passenger sector and for different goods categories 
in the freight sector. As part of the subsequent “network 
apportionment”, the annual traffic volumes (tonnes and 
passengers) calculated at the district interconnectivity 
level were broken down further into traffic levels specific 
to lines and sections on the different types of transport 
infrastructure. 

To be able to counter the uncertainty of a forecast – which 
is always given in principle and structurally – a “top” 
scenario and a “bottom” scenario were also developed 
alongside the “core” scenario. For this purpose, the way in 
which the economy develops – which is by far the greatest 
“driver” of traffic trends – was varied such that annual GDP 
growth in the two alternative scenarios is 0.3 percentage 
points above or below that of the core scenario. 

10.2 | Main results 

There is likely to be a sharp rise in traffic in terms of 
passenger and tonne kilometres in Germany over the 
period to 2030. Compared with 2020, freight moved will 
increase by 38 percent and passenger kilometres travelled 
will increase by 13 percent.
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Freight traffic
In the freight transport sector, the high level of dynamism 
in international trade will continue to make itself felt over 
the period to 2030. There will be a significant rise in cross-
border traffic (+ 42 percent) and transit traffic (+ 52 percent). 
Domestic traffic will also rise sharply (+ 31 percent). The 
greatest growth in terms of passenger and tonne kilometres 

will be on the railways (43 percent), followed by road 
haulage (39 percent) and inland navigation (23 percent). 
The fact that growth on the railways will be slightly higher 
than on the roads is due in particular to trends in combined 
transport. Freight moved by the railways in combined 
transport will increase by 74 percent over the period to 
2030.
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Freight traffic [tkm bn] 2010 2030 Growth by 2030 over 2010 [%]

Railways 107.6 153.7 42.9

Roads 437.3 607.4 38.9

Inland	waterways 62.3 76.5 22.8

Total 607.1 837.6 38.0

Table 17: Freight moved by mode of transport

Because of their great importance for the volume of 
domestic traffic and Germany’s competiveness as a place 
for business and investment, the trends in maritime traffic 
and the volume of cargo handled by ports were forecast in 
a separate sub-project and subsequently integrated into 
the overall forecast. The total volume of cargo handled 
by German ports will increase from 269 million tonnes 
in 2010 to 468 million tonnes in 2030 (see Figure 13). This 
is equivalent to a growth rate of 74 percent. The German 

North Sea ports will grow at a greater rate (+ 80 percent) 
than the German Baltic Sea ports (+ 50 percent). There will 
be above-average growth at Hamburg and Bremerhaven 
(86 percent and 91 percent respectively). Even more 
dynamic overall growth is likely in the volume of 
containers handled. In 2030, significantly more than twice 
as many units will be handled (+ 131 percent) than in the 
baseline year 2010.

Passenger Traffic
Motorized passenger traffic will continue to increase – 
despite a declining population. The growth in passenger 
car traffic of around 10 percent is due primarily to a higher 
level of car ownership among older people. Road-based 

public transport, including the regular long-distance 
coach services, will grow by 6 %. Rail traffic will increase 
by around 19 %. By far the highest growth will be in the air 
transport sector (65 %).
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Passenger traffic [pkm bn]  2010  2030 
Growth by 

2030 
over 2010 [%]

Private motorized transport  902.4  991.8   9.9 

Railways  84.0  100.1  19.2 

Figure 13: Forecast of the volume of cargo handled by German  seaports over the period to 2030

 [t millions]

 TOTAL +74 %

 Baltic Sea +50 %

 North Sea +80 %



As is the case with population change, the trend in the 
volume of passenger traffic will vary greatly from one 
region to the next (see Figure 14). There will be above-
average growth in the south of Germany, especially in the 
urban hinterlands of the major cities. On the other hand, 
there will be a decline in the population in many parts of 

the new federal states. Exceptions here are Leipzig and 
Dresden plus the Greater Berlin area, where significant 
increases can be seen. 

Further results can be found in the Final Report of the 
Traffic Forecast for 2030.11
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Passenger traffic [pkm bn] 2010 2030 Growth by 2030 over 2010 [%]

Private motorized transport 902.4 991.8 9.9

Railways 84.0 100.1 19.2

Road-based public transport 78.1 82.8 6.0

Air transport 52.8 87.0 64.8

Total 1117.3 1261.7 12.9

Table 18: Passenger kilometres travelled in motorized passenger traffic by mode of transport

Change in traffic volume

Figure 14: Change in traffic volumes and population trends in 2030 compared with 2010

56 Bundesverkehrswegeplan 2030

Das Verkehrsaufk ommen im Personenverkehr entwickelt 
sich bis 2030 analog zu der Bevölkerungsentwicklung 
regional sehr unterschiedlich, siehe Abbildung 14. Über-
durchschnittliches Wachstum zeigt sich im Süden 
Deutschlands, insbesondere im Umland der Großstädte. 
Demgegenüber sind in vielen Teilen der neuen Bundes-

länder Abnahmen zu verzeichnen. Ausnahmen bilden 
Leipzig und Dresden sowie der Raum Berlin, wo deutliche 
Zunahmen feststellbar sind. 

Weitere Ergebnisse können dem Schlussbericht 
der Verkehrsprognose 2030 entnommen werden.11 

Personenverkehr [Mrd. Pkm] 2010 2030 Zuwachs 2030 zu 2010 [%]

Motorisierter Individualverkehr 902,4 991,8  9,9

Eisenbahn 84,0 100,1 19,2

Öff. Straßenpersonenverkehr 78,1 82,8  6,0

Luft 52,8 87,0 64,8

Insgesamt 1117,3 1261,7 12,9

Tabelle 18: Entwicklung der Verkehrsleistung im motorisierten Personenverkehr nach Verkehrsträgern

Abbildung 14: Veränderung von Verkehrsaufkommen und  Einwohnerentwicklung 2030 gegenüber 2010
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11 | Methodology for identifying the 
need for structural maintenance and 
replacement

Roads
The need for structural maintenance and replacement for 
the entire federal trunk road network has been calculated 
for the period from 2016 to 2030 using better forecasting 
and the latest data.

On the basis of the German development of the 
computerized Pavement Management System for the 
federal trunk roads, condition-related forecasts have been 
made for carriageway pavement ever since the forecast of 
structural maintenance requirements for the FTIP 2003. 
Since the update of the forecast of structural maintenance 
requirements in 2010, the need for structural maintenance 
of the civil engineering structures has also been identified 
on a condition-related basis using the current development 
of a computerized structural management system for 
structures (Structure Management System).

For the carriageway pavements, the data sources include, 
in particular, the results of the 2013/2014 condition 
survey and assessment of the federal motorways and 
the 2011/2012 condition survey and assessment of the 
federal highways, which were used to capture the surface 
properties of the carriageways. For the assessment of the 
fabric of the whole pavement structure, data from the 
entire federal networks regarding the age and type of the 
individual layers of the road pavement continue to inform 
the calculations. 

In the forecasting procedure, the current conditions of the 
carriageway fabric are analysed and sizeable sections with 
a homogeneous condition are identified. For every single 
one of these sections, the way in which the major condition 
features will develop is simulated with help of behavioural 
functions. As the forecasting procedure continues, the 
times at which intervention will be required and the 
effectiveness of possible structural maintenance work are 
assessed and optimized.

For the bridges with load bearing deficiencies or other 
structural deficiencies, additional calculations and 
estimates regarding the need for funding for bridge 
strengthening work were provided by the Federal Ministry 
of Transport and Digital Infrastructure with the assistance 
of the Federal Highway Research Institute and the federal 
states. In the case of the other civil engineering structures, 
it was possible to draw on updated condition data. With 
these data and with behavioural curves describing how the 
condition of the structural elements will develop, the need 
for structural maintenance and replacement was identified 

using facility type-specific forecasting methods for the civil 
engineering structures.

The need for structural maintenance and replacement of 
all other miscellaneous components was estimated using 
retirement and depreciation methods. 

The need for structural maintenance and replacement 
can be met by carrying out both work consisting solely 
of structural maintenance and replacement and work 
combined with upgrading projects.

Railways
In the rail sector, the Federal Government, with the help of 
independent consultants, has calculated the investment in 
replacement infrastructure required for the lifetime of the 
SLFA II. 

The quantities of the various existing assets on the rail 
network, such as the number of points and the length of 
the rails on the network, were taken from the databases of 
the railway infrastructure companies. Every unit of an asset 
was then allocated a specific cost rate from empirical values 
from the past. After being submitted to a plausibility check 
by consultants, the two factors were multiplied by each 
other to calculate the replacement cost of the individual 
assets. Finally, these were divided by the average technical 
service life of the respective assets, which were available as 
empirical values from many years of data collection by the 
railway infrastructure companies. This quotient reflects the 
annual replacement needs for the structural maintenance 
of the total stock of the asset.

The calculation just described presupposes a balance 
between the replacement of capital assets and preventive 
maintenance, in other words it is assumed that the full 
operational readiness of the existing installations is 
maintained until they are exchanged. 

The funding in the period from 2016 to 2020 comprises, 
on the one hand, the expenditure that is purely on 
structural maintenance and replacement infrastructure 
and, on the other hand, the replacement shares of the 
FTIP 2030 upgrading projects that are relevant to the 
existing network. For the FTIP expenditure that is purely 
on replacement in the period from 2016 to 2019, the 
figures relating to the Federal Government’s infrastructure 
contribution were carried over from the SLFA II. For the 
post-2019 period, the values of the current SLFA II will 
initially be updated as part of the FTIP planning activities. 
The replacement shares of the upgrading projects that are 
relevant to the existing network were determined on a 
project-by-project basis for the period from 2016 to 2030 
using the FTIP 2030 projects earmarked for the first priority 
category. The specific replacement shares per project 

The 2030 Federal Transport Infrastructure Plan  57



are shown in the annexes to the FTIP and in the Project 
Information System (see Section 8.3 for more details). 

Waterways
Two methods are used to estimate the need for investment 
in replacement infrastructure on the waterways. Both 
estimates arrive at similar results.

Need for investment in replacement infrastructure 
calculated from the fixed assets
The gross stock of fixed assets of the federal waterways 
is calculated on the basis of the annual investment in 
accordance with the budget estimates and annual linear 
depreciation taking annual price inflation into account. 

The foundations and solid components of river and 
canal structures are designed for a service life of 70 to a 
maximum of 100 years. Other components have shorter 
service lives. The weighted average technical/economic 
useful life of all installations and components, including, 
but not limited to, electrical systems, control systems, 
mechanical systems, hydraulic steel structures, bank 
stabilization, solid structures and foundations is around 
50 years.

If an average useful life (taking the mean across all 
components) of around 50 to 60 years and a similarly 
distributed age structure are taken as a basis, the theoretical 
mean annual need for investment in replacement 
infrastructure is around €1 billion in the case of an 
assumed service life of 50 years (gross stock of fixed assets 
of around €50 billion x 1/50) and around €0.83 billion 
euros in the case of a service life of 60 years (around 
€50 billion x 1/60). The need for investment in replacement 
infrastructure of around €900 million calculated in 
this way with a lump-sum approach shows the order of 
magnitude of the level of investment required in the long 
term simply to offset the annual structural deterioration.

Need for investment in replacement infrastructure as a 
statistical forecast from the condition of the structures
In addition to this, the condition of the predominant civil 
engineering structures (locks, weirs, pumping stations and 
bridges) is evaluated and forecast on the basis of the regular 
structural inspections. On this basis, the time at which 
investment in replacement infrastructure will be necessary 
and the level of funding that will be required are forecast. 
In addition, the need for investment in replacement 
infrastructure is estimated for installations that are not 
covered by these regular structural inspections (including 
bank revetments and sheet piling, aids to navigation, river 
regulation structures, berths).

On the basis of statistically backed results, it is likely that, 
over the next ten years, numerous structures will have 
to be replaced entirely or will require major restoration. 
From these results, it can be forecast that the need for 
investment in replacement infrastructure for locks and 
boat lifts alone will be around €5.2 billion in the next 
ten years. For the siphons, culverts, pumping stations 
and bridges, there is an arithmetic need for investment 
in replacement infrastructure of at least €1.4 billion in 
the next ten years. Thus, an arithmetic total of around 
€660 million per annum will have to be invested for these 
structures. In addition, a need of at least €200 million for 
other installations (including bank revetments and pile 
sheeting, dykes and embankments, aids to navigation, 
river regulation structures, berths) has to be assumed. On 
the basis of this estimate, the annual need for investment 
in replacement infrastructure of around €900 million, as 
calculated using the lump-sum approach of depreciation 
of the fixed assets to compensate for the annual structural 
deterioration, is considered realistic.

The need for structural maintenance and replacement 
can be met by carrying out both work consisting solely 
of structural maintenance and replacement and work 
combined with upgrading projects.
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12 | Methodology for the appraisal 
of upgrading and new construction 
projects

The methodology of the appraisal procedure used for the 
FTIP 2030 has been extensively evolved compared with 
previous Federal Transport Infrastructure Plans with 
regard to international standards, scientific evidence 
gained and efficiency of application. This was done on the 
basis of several research projects. The transparency, robust 
technical base and quality assurance of the FTIP procedure 
and its results played a key role in the revision process. The 
following provides a brief description of the methodology 

of the four appraisal modules of the FTIP 2030. A more 
detailed account of the calculation methodology of all 
modules can be found in the Methodology Manual12 on the 
Appraisal Procedures used for the FTIP 2030.

12.1 | Benefit-cost analysis (Module A)

The key appraisal module of the FTIP 2030 is the benefit-
cost analysis, which compares all the positive and negative 
project impacts that can be expressed in monetary units 
with the investment costs of a project. Table 19 lists the 
13 components in which the effects of the individual 
project proposals of the FTIP 2030 were monetized. 
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12 PTV et. al (2016): Methodenhandbuch zum Entwurf des Bundesverkehrswegeplans 2030. Entwurfsfassung. Karlsruhe, Berlin, Waldkirch, Munich.

Benefit component Abbreviation
(German)

Brief description

Investment	costs Total	of	all	project-specific	costs

Change in operating costs NB Changes in transport costs in passenger and freight 
transport

Change in journey time NRZ Benefits	from	changed	journey	times	in	passenger	transport

Change	in	the	benefits	in	terms	of	the	time	required	to	
transport cargo NTZ Benefits	from	changed	transport	times	in	freight	transport

Change in reliability NZ Project-induced	benefits	resulting	from	changes	in	the	
reliability	of	traffic	flows

Change	in	implicit	benefit NI Implicit	benefit	resulting	from	additional	mobility

Change in transport safety NS Change in accident costs in terms of injuries to persons and 
damage to property

Change in noise pollution NG Benefits	from	project-induced	changes	in	noise	pollution/
exposure

Change in exhaust emissions NA
Benefits	from	project-induced	changes	in	the	level	of	
exhaust emissions (air pollutants and greenhouse gas 
emissions)

Life cycle emissions of greenhouse gases from infrastructure NL
Total greenhouse gas emissions resulting from construction, 
maintenance and operation of the infrastructure project 
(“life	cycle	emissions”)

Change in community severance NT Change in community severance (delays and detours for 
pedestrians)

Benefits	in	competing	modes	of	transport NK Impacts	of	a	project	on	the	benefit	resulting	from	the	use	of	
modes of transport

Change in the operating and maintenance costs of the 
transport infrastructure NW Benefits	from	project-induced	changes	in	the	renewal	and	

maintenance costs

Table 19: Benefit and cost components of the FTIP 2030 appraisal methodology

The benefits and costs listed were calculated in each 
case for the years of the “period under consideration”. 
The period under consideration consists of the planning 
phase, the construction phase and the operating phase of 
a project and starts in 2015 for all projects in the road and 

rail modes. This simplifying statement implies that the 
further planning activities for all projects start uniformly 
in 2015. It is due to the fact that the actual timescale for 
delivery of the projects concerned and the time at which 
they will be commissioned are unknown at the time of 



project appraisal. For the waterway mode, the period under 
consideration starts in different years because for these 
projects, the Waterways and Shipping Administration is 
able to estimate detailed timescales for delivery and times 
at which the project will be commissioned. 

All the benefits and costs identified were discounted to the 
reference year 2015 so as to be able to compare them with 
one another. For the FTIP 2030, a uniform discount rate of 
1.7 % per annum was calculated by consultants. The reason 
for the discounting is the assumption that future benefits 
and costs will, from a present-day perspective, have less 
significance than benefits and costs of the same amount 
arising today.

Investment costs
The investment costs of the projects to be appraised are 
of key importance for the outcome of the BCR. Given 
that the costs of transport infrastructure projects rise – 
sometimes dramatically – over the course of time, special 
importance was attached in the FTIP 2030 to estimating 
realistic investment costs. Notified projects thus had to 
meet certain mode-specific minimum standards that were 
significantly more stringent than in the FTIP 2003. Thus, 
for instance, the project notifiers were requested to provide 
the Federal Ministry of Transport and Digital Infrastructure 
with not only a project description but also any studies 
already carried out. For the road mode, the federal states, 
acting as agents of the Federal Government, were requested 
to provide more in-depth information, for instance digital 
site plans and, if appropriate, also digital topographic maps, 
locations and dimensions of structures and detailed cost 
estimates.

In addition, all the road projects notified were reviewed by 
external consultants with regard to their environmental 
sustainability and the stated costs. From this review, it was 
possible, for instance, to derive any alignment adaptations, 
for instance rerouting, tunnels or additional bridges over 
protected areas. For the rail projects, external consultants 
estimated plausible alignments and their costs. This made it 
possible to estimate significantly more realistic investment 
costs for the individual projects than in the past.

Benefit components
Basic transport-related data for the forecast year 2030 were 
required to be able to determine the benefit components 
of module A. These data, which are called a “quantitative 
transport framework”, include, for instance, information on 
the traffic levels on the individual sections of a transport 
network for the “without” and “with” scenarios. The 
quantitative transport framework was determined on 
the basis of the multi-modal traffic forecast for 2030 and 
its apportionment to the networks of the three modes 
of transport under consideration. With the help of these 

quantitative transport frameworks, the following benefit 
components were appraised.

 → Change in operating costs (NB)

The operating costs of the benefit-cost analysis comprise 
those costs that are incurred from the operation of vehicles, 
aircraft, sea-going ships and inland waterway vessels. 
Transport projects can influence these operating costs by, 
for instance, reducing mileages. 

 → Change in journey time (NRZ)

Travellers in passenger transport cannot use, or can 
only partly use, their journey times for other, possibly 
productive, purposes. Thus, from a macroeconomic 
perspective, they entail costs. Transport projects can 
contribute in different ways to a change in journey times 
and the associated benefits on the transport network. 

 → Change in the benefits in terms of the time required to 
transport cargo (NTZ)

The NTZ benefit component takes into account changes in 
the transport time in the freight sector. Freight ties down 
capital, for instance during transport operations, which 
cannot be used productively elsewhere. The transport times 
thus entail costs. Project-induced changes in these costs are 
interpreted as benefits of the projects.

 → Change in reliability (NZ)

Transport projects may not only change the journey or 
transport time on a route but also influence reliability on 
this route. Here, in a first approximation, reliability, or more 
precisely unreliability, is taken to mean a deviation from an 
expected mean journey or transport time. Transport users 
often compensate for unreliable routes by choosing an 
earlier departure time in order to absorb potential delays. 
Thus, within the meaning of the explanations on the NRZ 
and NTZ benefit components, macroeconomic costs  are 
involved. Project-induced changes in reliability can reduce 
these costs and thus generate benefits.

 → Change in implicit benefit (NI)

This benefit component takes into account the fact that, 
if they have a range of mobility options to choose from, 
transport users do not take their decisions solely on 
the basis of journey time and cost comparisons. Other 
additional factors influence our travel choices. These 
include, for instance, the quality of the equipment of the 
means of transport available, or the personal attitude of 
the individual towards these means of transport. These 
properties of the mobility options cannot be measured, 
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or can only be measured with difficulty, but they are 
taken into account by transport users when making their 
decisions. They thus account for part of the benefit that a 
transport user attributes to the options available.

The NI benefit component takes into account these 
properties and benefits of the mobility options, as they 
can be influenced by transport projects. Their integration 
results in a consistent capture of induced and shifted traffic 
resulting from implementation of the transport projects to 
be appraised. 

 → Change in transport safety (NS)

Although there has been a continuous drop in the number 
of accidents on Germany’s transport infrastructure over 
the past few decades, traffic accidents continue to occur on 
the federal transport infrastructure. The injuries to persons 
and damage to property associated with these accidents 
result in costs to the whole economy, for instance in the 
health system or because of necessary repairs. The impacts 
of transport projects on transport safety are thus to be 
taken into account during their assessment. 

 → Change in noise pollution (NG)

Noise pollution from traffic results, for instance, in harm 
to the health of the population affected and thus entails 
costs to the whole economy. Transport projects can help to 
reduce these costs and generate corresponding benefit, for 
instance by shifting traffic.

 → Change in the level of exhaust emissions (NA)

Exhaust emissions from vehicles, aircraft, sea-going ships 
and inland waterway vessels contain various air pollutants 
that have a harmful impact on humans, flora and fauna 
plus materials. In addition, the exhaust emissions release 
greenhouse gases. Emissions of both air pollutants and 
greenhouse gases result in costs to the whole economy, 
for instance in the health system or through reduced crop 
yields. Transport projects can bring about a change in 
the level of exhaust emissions, for instance by changing 
mileages. 

 → Life cycle emissions of greenhouse gases from 
infrastructure (NL)

The NA benefit component already mentioned takes into 
account exhaust emissions resulting from the operation 
of vehicles, aircraft, sea-going ships and inland waterway 
vessels. In addition, the NL benefit component is used to 

capture the greenhouse gas emissions during the lifecycle 
of the transport infrastructure. “Life cycle emissions” 
means all greenhouse gas emissions associated with initial 
investment, reinvestment for the maintenance of routes 
and lines and the operation of the infrastructure scheme 
to be appraised. Compared with the “without scenario”, 
they usually occur as additional emissions and thus as 
disbenefits of the project.

 → Change in community severance (NT)

Transport projects can contribute to a reduction in the 
volume of traffic on transport infrastructure within built-
up areas. On built-up roads, this reduction can help their 
community severance impact, since pedestrians can 
cross these roads more easily and more safely if there is 
a lower level of traffic. These project-induced changes in 
the journey time of pedestrians are captured as a benefit 
within the meaning of the explanations on the NRZ benefit 
component. 

 → Benefits in competing modes of transport (NK)

Impacts that a transport project of a specific mode of 
transport has on the other modes are also generally taken 
into account in the FTIP. Thus, for instance, it is taken into 
account that a transport project for rail freight can result in 
freight traffic being shifted from the roads to the railways, 
resulting in lower operating costs being incurred in the 
road haulage sector. Corresponding impacts are taken into 
account for the NA, NB and NS benefit components within 
the scope of the standard calculation.

In addition to these impacts already captured, the NK 
benefit component takes into account the fact that shifting 
traffic from the roads to other modes of transport can 
result in shorter journey times in road traffic as a result of 
the reduced traffic levels and thus higher average travel 
speeds. In addition, the NK benefit component takes into 
account that transport projects providing for the removal 
of level railway crossings can produce shorter journey 
times in road traffic as a result of vehicles not having to 
wait at level crossings.

 → Change in the operating and maintenance costs of the 
transport infrastructure (NW)

The operation and maintenance of the transport 
infrastructure entails costs. Transport projects change the 
level of these costs and, if savings are made, produce a 
corresponding project-related benefit.
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12.2 | Environmental and nature conservation 
appraisal (Module B)

The environmental impacts of the FTIP 2030 were, for the 
first time, identified, described and assessed within the 
scope of a Strategic Environmental Assessment (SEA). 
At the project level, this replaces the environmental risk 
assessment and Habitats Directive assessment from the 
last Federal Transport Infrastructure Plan. In addition, the 
environmental impacts of the overall plan were assessed 
for the first time as part of the SEA.

Two different approaches were used to assess the 
environmental impacts of the transport projects notified 
for the FTIP 2030. The “noise”, “air pollutants” and 
“CO2 emissions” factors (see the NG, NA and NL benefit 
components in Table 19) were monetized and incorporated 
into the benefit-cost analyses of the individual projects. 
The elements of environmental assessment were 
supplemented by further relevant appraisal criteria which, 
for purposes of comparability, were also quantified but 
not monetized. These non-monetized environmental 
impacts are the object of the environmental and nature 
conservation assessment. They were assessed verbally 
using a three-level ordinal scale. The projects were 
certified as having a  low, medium or high impact on the 
environment.

This appraisal module focused primarily on the question 
as to whether, and if so to what extent, areas worthy of 
protection, which, like Natura 2000 sites and priority 
nature conservation areas, are of particular importance or 
are sensitive to encroachment by transport infrastructure 
projects, would, as a result of the transport projects studied, 
be affected by land take, severance or traffic passing 
through. Whereas a full assessment of these criteria is 
conducted for new construction projects, only a reduced 
assessment is normally carried out for upgrading projects. 
The reason for this is that these projects have already had 
an impact in terms of severance and encroachment on 
priority nature conservation areas and are thus in most 
cases significantly less relevant in terms of encroachment. 
Table 20 provides an overview of the individual 
environmental criteria studied and the scope of the 
reduced assessment.
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The criterion of land take (2.5) was identified and described 
for each project in the first phase, but was subsequently 
only assessed at the overall plan level. Its primary purpose 
was to check, for the overall plan, whether the Federal 
Government’s objective of limiting new land take for 
settlement and transport purposes to a maximum of 
30 hectares a day had been met. 

Environmental impacts at project level
The quantified environmental impacts of the individual 
projects were classified as “high”, “medium” or “low” for 
each of the criteria studied and appraised using a system of 
points in which the points are to be interpreted negatively. 
As Table 21 shows, a higher weight was attributed to criteria 
2.1 to 2.4, because of their special environmental relevance, 
than to criteria 2.6 to 2.9.
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Non-monetized environmental criteria Unit of measurement
New construction 
(full assessment)

Upgrading 
(reduced  assessment)

2.1 Encroachment/adverse impacts on priority nature 
conservation	areas	of	outstanding	significance	
(Natura 2000 sites, nature reserve, national park, 
biosphere reserve, core and buffer zones of 
biosphere reserves, Federal Government’s large 
scale nature conservation project, UNESCO World 
Natural Heritage, Ramsar wetlands)

Area in [ha] X

2.2 Significant	adverse	impact	on	Natura	2000	sites	
(Natura 2000 impact assessment)

Number of sites 
affected

X X

2.3 Land take on unfragmented core areas (UFA 250) 
of the Federal Agency for Nature Conservation’s 
habitat networks

Area in [ha] X

2.4 2.4.1 a) Severance of large unfragmented areas 
(UFA 1,000/1,500) of the Federal Agency for Nature 
Conservation’s habitat networks (wetland, dryland 
and woodland habitats)

Severance length in [km]

X

2.4.1 b) Severance of large unfragmented areas 
(UFA 1,500) of the Federal Agency for Nature 
Conservation’s habitat networks (large mammals’ 
habitats)

Severance length in [km]

2.4.1 c) Severance of nationally important habitat 
arteries/corridors

Number of severances

2.4.2 Reconnection of habitat networks in upgrading 
projects

Number of 
reconnections

X

2.5 Land take in accordance with the Sustainable 
Development Strategy (sealed and non-sealed areas)

Area in [ha] X X

2.6 Traffic	passing	through	floodplains Length of section 
carrying	traffic	in	[km]

X

2.7 Traffic	passing	through	water	protection	zones Length of section 
carrying	traffic	in	[km]

X

2.8 Severance of unfragmented areas with a low density 
of	traffic	(>100	km²	in	accordance	with	Federal	
Agency for Nature Conservation)

Area in [ha] X

2.9 Encroachment/adverse impacts on priority cultural 
heritage and landscape conservation areas (nature 
parks, areas of outstanding natural beauty, UNESCO 
World Heritage, biosphere reserves – unless covered 
by criterion 2.1)

Area in [ha] X

Table 20: Overview of non-monetized environmental criteria

Result category of the appraisal
per criterion

Appraisal points for criteria with a high 
weighting (2.1 to 2.4)

Appraisal points for criteria with a simple 
weighting (2.6 to 2.9)

High level of environmental impact 5 points 3 points

Medium level of environment impact 3 points 2 points

Low level of environmental impact 1 point 1 point

Table 21: Appraisal points per result category, broken down by category weighting



Subsequently, for each project, the points awarded across 
all categories were added up. The total of the (negative) 
points achieved determined the overall appraisal of the 
projects. Depending on the number of points, these were 
than attributed an overall “high”, “medium” or “low” level 

of environmental impact. As Table 22 shows, a “high” level 
of environmental impact in individual criteria also, in some 
cases, resulted in the overall level of environmental impact 
of a project being raised to the next level irrespective of the 
total number of points.

64  The 2030 Federal Transport Infrastructure Plan

Result category Criteria weighting

High level of environmental impact
22-32 appraisal points or	“high	level	of	environmental	impact”	in	the	case	of	at	least	2	criteria	with	
high weighting or	“high	level	of	environmental	impact”	in	the	case	of	at	least	3	criteria	with	simple	
weighting

Medium level of environment impact 13-21 appraisal points or	“high	level	of	environmental	impact”	in	the	case	of	at	least	1	criterion

Low level of environmental impact 8-12 appraisal points

Table 22: Framework for the overall appraisal of the individual projects

Going beyond the formalized appraisal, a supplementary 
plausibility check was carried out which, in individual 
cases, resulted in an upgrading or downgrading of the 
formal appraisal result. Additional facts relevant to the 
appraisal that resulted in a change in the overall level of 
environmental impact were documented in the project 
dossiers. One of the possible causes of this was, for instance, 
alignments that cause only indirect impacts or result in 
advantages by being consolidated with existing impacts. 
It was also possible for a very high level of impact in the 
case of individual criteria to have an effect here and, for 
instance, an advanced status of planning. 

Environmental impacts of the overall plan
The non-monetized environmental contribution of the 
overall plan was likewise determined for each of the 
individual criteria. To this end, the resources consumed by 

all projects of the VB category (including VB-E) were placed 
in relation to a reference value derived from the current 
environmental objectives. This drew on the totality of the 
special areas existing in Germany (e.g. in criterion 2.1) and 
on existing environmental encroachments (e.g. in 2.4.1 a) or 
the total length of the projects under consideration (e.g. in 
2.6). In the case of criterion 2.5, the Federal Government’s 
objective of limiting new land take served as a reference, as 
described.

The degree to which the objectives were achieved was 
then appraised for all criteria in accordance with the result 
categories from Table 23. In the case of some criteria, it 
was theoretically possible for all five contribution levels 
to be achieved, whereas in the case of other criteria, only 
negative or neutral contributions to the achievement of the 
objective were possible.

++ Significant	positive	contribution	to	achievement	of	the	objective or objective	very	significantly	achieved

+ Positive contribution to achievement of the objective or objective	significantly	achieved

o No	significant	contribution	to	achievement	of	the	objective or objective achieved

- Negative contribution to achievement of the objective or objective not achieved

-- Significant	negative	contribution	to	achievement	of	the	objective or objective not achieved by a long way

Table 23: Framework for the appraisal of overall plan impacts 

For detailed explanations of the methodology of the 
environmental and nature conservation assessment and/or 
the strategic environmental assessment, reference is made 
to the Environmental Report on the FTIP 2030.



12.3 | Spatial planning assessment (Module C)

Spatial planning also places demands on the planning 
of transport networks that have been studied within 
the scope of the spatial planning assessment of the FTIP 
2030. The focus here was on analyses of deficiencies in 
the connection and link qualities relative to centres of 
the system of central places and of spatially pronounced 
accessibility deficiencies on the basis of minimum spatial 
planning standards.

The key approach to assessing aspects of federal transport 
infrastructure planning that are relevant to spatial 
development is an analysis of deficiencies (cf. Figure 15) 
for the “without” scenario, which is carried out before the 
individual project appraisals. This strengthens the holistic 
network planning approach of the FTIP.

As the process continues, any deficiencies identified in 
the “without” scenario are defined more precisely and 
weighted on the basis of the expected spatial development 
and related to demographic trends. The result is that high-
quality evidence is available as to where, and on what 
scale, shortcomings that are significant in terms of spatial 
planning exist and upgrading new or new federal transport 
in infrastructure schemes can contribute to improvements.

These appraisals are only carried out for passenger 
transport, because at the present point in time there are 
no corresponding procedures for such analyses relating to 
freight transport.
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Connection and link qualities
The objectives of spatial planning and transport network 
planning are closely interlinked through the system of 
central places. Transport networks support the central 
places in performing their function of providing goods and 
services. At the same time, transport infrastructure makes 
it possible to exchange goods and services between central 
places.

For the FTIP 2030 project appraisals, only the links and 
origin-destination pairs of spatial planning relevance 
between the higher-order centres and the metropolitan 
regions – the highest two levels in the hierarchy – were 
considered. Deficiencies in the connection and link 
qualities were identified using the criteria in the currently 
valid Guidelines for Integrated Network Design on the 
basis of direct travel speeds between such centres.

These were calculated from the quotient of straight-
line distance identified and the journey time. The latter 
was identified for the road mode by determining the 
shortest possible route in private motorized transport by 
passenger car. For passenger rail services, forecast journey 
and transfer times on the reference network were added 
together.

The indicators identified for each link were classified 
according to six levels of service quality, from “very good” 
to “unsatisfactory”. This took account of the fact that the 
requirements to be met by the quality of services in terms 
of speed and, possibly, the number of transfers change as 
the distance changes. Figure 16 illustrates the classified 
direct travel speeds between the higher-order centres in 
passenger rail transport.

Accessibility deficiencies
(spatial manifestations)

Connection and link 
qualities

Accessibility of
Higher‐order centres

Airports
IC stations
Motorways

Connections and links 
between central places of 

spatial planning

Deficiency analysis

Consideration of spatial development trends

Classification of spatial relevance

Project appraisal

Figure 15: Structure and components of the spatial planning assessment



No current need for action was deemed to exist in the case 
of origin-destination pairs whose connection and link 
quality was classified as at least “satisfactory”. In the case of 

a poorer classification, an origin-destination pair was given 
valuation points.
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Links between higher-order centres

Figure 16: Appraisal of direct travel speed from higher-order centre to higher-order centre in passenger rail transport
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Für alle Relationen, deren An- und Verbindungsqualität 
als mindestens „befriedigend“ eingestuft wurde, wurde 

kein aktueller Handlungsbedarf gesehen. Bei schlechterer 
Einschätzung erhielt eine Relation Wertungspunkte.

Erreichbarkeitsdefi zite
Auch die räumlichen Ausprägungen von Erreichbarkeits-
defi ziten wurden in Bezug auf raumordnerische Mindest-
standards für verschiedene Fahrtziele betrachtet. Für den 
motorisierten Individualverkehr/Straßenpersonenverkehr 
wurden dabei Fahrzeiten zwischen der raumordnerischen 
Ebene der Mittelbereiche und den jeweils nächstgelegenen 
Autobahnanschlussstellen, internationalen Flughäfen, 
Oberzentren und IC-Bahnhöfen  berücksichtigt. Unter-
sucht wurde dabei die Fahrzeit in einem unbelasteten 
Straßennetz ohne Berücksichtigung von Staus.

Als defi zitär wurden Pkw-Fahrzeiten von mehr als 30 Mi-
nuten zur nächsten Autobahnanschlussstelle, von über 
60 Minuten zum nächsten Flughafen, von mehr als 45 
Minuten zum nächsten IC-Bahnhof und von über 45 Mi-
nuten zum nächsten Oberzentrum defi niert.  Betrug die 
Pkw-Fahrzeit zum nächsten Oberzentrum sogar mehr 
als 60 Minuten, erhielt dieses Defi zit eine deutlich stärke-
re Gewichtung, da die Oberzentren aus Sicht der Raum-
ordnung die herausragenden Fahrtziele darstellen. 

Analoge Defi zite wurden auch im Schienenpersonenverkehr 
ermittelt. Hierbei wurden die Fahrzeiten zu Flughäfen, 
Oberzentren und IC-Bahnhöfen berücksichtigt. Grund-
lage waren in diesem Fall Reisezeiten, die auf der Basis 
von Fahrplan- und Netzdaten ermittelt wurden. Als defi -
zitär galten Reisezeiten von mehr als 90 Minuten zum 
nächsten Flughafen, von über 60 Minuten zum nächsten 
IC-Bahnhof und von mehr als 60 Minuten zum nächsten 
Oberzentrum. Betrug die Reisezeit zum nächsten Ober-
zentrum mehr als 90 Minuten, wurde dieses Defi zit er-
neut stärker gewichtet.

Die festgestellten Defi zite wurden bei beiden Verkehrs-
trägern nach einem einheitlichen System quantifi ziert, 
addiert und ebenfalls in Wertungspunkte umgerechnet. 
Zur Veranschaulichung stellt Abbildung 17 die kumulierten 
Erreichbarkeitsdefi zite der deutschen Mittelbereiche für 
den Verkehrsträger Schiene dar. 

Abbildung 16: Bewertung der Luftliniengeschwindigkeit Oberzentrum – Oberzentrum im Schienenpersonenverkehr

Appraisal of the link quality in passenger rail transport 
along the lines of the RIN – in the “without scenario”
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Verbindungen zwischen Oberzentren

Accessibility deficiencies
The spatial manifestations of accessibility deficiencies were 
also considered with regard to minimum spatial planning 
standards for various destinations. For private motorized 
transport/road passenger transport, journey times between 
the spatial planning level of the middle-order centres and 
the nearest motorway junctions, international airports, 
higher-order centres and Inter City railway stations were 
taken into account. The journey time studied was that on a 
road network without congestion.

Passenger car journey times of more than 30 minutes to 
the nearest motorway junction, more than 60 minutes to 
the nearest airport, more than 45 minutes to the nearest 
IC railway station and over 45 minutes to the nearest 
higher-order centre were defined as deficient. If the 
passenger car journey time to the nearest higher-order 
centre was more than 60 minutes, this deficiency was 
given a significantly heavier weighting because, from the 
perspective of spatial planning, the higher-order centres 
represent the outstanding destinations. 

Similar deficiencies were also identified in passenger rail 
transport. Here, the journey times to airports, higher-order 
centres and IC stations were taken into account. In this 
case, the basis was journey times calculated on the basis 
of the timetable and network data. Journey times of more 
than 90 minutes to the nearest airport, over 60 minutes 
to the nearest IC station and more than 60 minutes to the 
nearest higher-order centre were deemed to be deficient. 
If the journey time to the nearest higher-order centre was 
more than 90 minutes, this deficiency was again given a 
heavier weighting.

The deficiencies identified were quantified, added together 
and likewise converted into valuation points using a 
uniform system for both modes of transport. For purposes 
of illustration, Figure 17 shows the aggregated accessibility 
deficiencies of the German middle-order centres for the 
rail mode.



Spatial development trends
Both the accessibility deficiencies appraised at the level of 
the middle-order centres and the connection- and link-
related deficiencies were weighted with forecast spatial 
development trends. To this end, the demographic trends 
on the ground were estimated so as to be able to better 
assess the future relevance of spatial planning policies. The 
regional population potential based on the population 
forecast for 2030 was used as weighting criteria. 

Project-specific appraisals
To appraise the spatial impact of individual projects, a pre-
selection was made and the impacts of these projects on 
the existing deficiencies were analysed. Subsequently, all 
the calculated valuation points of an upgrading or new 
construction projects were added up.

It was possible for one project to generate improvements 
in the connection and link quality on several origin-
destination pairs and also have impacts on different 
accessibility deficiencies. This resulted in a differentiated 
points appraisal whose scale of values had no upper limit. 
It constituted the basis for a categorized appraisal of the 
overall spatial planning significance of the project. The 
projects were finally allocated a high, medium, low or no 
level of spatial impact.

Further details on the appraisal system and numerous 
diagrams can be found in the Methodology Report on the 
FTIP 2030.

12.4 | Urban development assessment (Module D)

In the FTIP 2030, the appraisal of road construction 
projects concerning federal highways of link function 
level II or lower according to the Guidelines for Integrated 
Network Design also considered the urban development 
impacts of the projects. This involved studying three types 
of effects for each project.

The term “effects on the road environment” was used 
to describe the effects of a project which, when there is a 
change in the volume of traffic, impact primarily on the 
road environment – chiefly along roads passing through 
built-up areas – and open up the possibility of redesigning 
this environment. Thus, the shift in traffic usually results 
in congestion relief on the former road passing through 
the built-up area, which creates scope for its redesign or 
reduction in size. This makes it possible to mitigate or even 
eliminate situations that are incompatible with urban 
development. The only roads where such effects can occur 
are those that are located within built-up areas and have a 
direct access function.
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Figure 17: Spatial manifestations of accessibility deficiencies in passenger rail transport
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Räumliche Entwicklungstrends
Sowohl die auf der Ebene der Mittelbereiche bewerteten 
Erreichbarkeitsdefi zite als auch die an- und verbindungs-
bezogenen Defi zite wurden mit prognostizierten räumli-
chen Entwicklungstrends gewichtet. Hierzu wurden die 
demografi schen Entwicklungen vor Ort abgeschätzt, um 
die künftige Relevanz raumordnungspolitischer Maß-
nahmen besser einschätzen zu können. Als Gewichtungs-
kriterien wurde das regionale Bevölkerungspotenzial auf 
der Grundlage der Bevölkerungsprognose für das Jahr 
2030 verwendet. 

Projektspezifi sche Bewertungen
Für die Bewertung der Raumwirksamkeit einzelner Pro-
jekte wurden nach einer Vorselektion deren Wirkungen 
auf die vorhandenen Defi zite analysiert. Anschließend 
wurden alle errechneten Wertungspunkte eines Aus- oder 
Neubauvorhabens aufsummiert.

Ein Projekt konnte auf mehreren Relationen Verbesse-
rungen der An- und Verbindungsqualität erzeugen und 
zudem noch Auswirkungen auf verschiedene Erreichbar-
keitsdefi zite haben. Dies führte zu einer differenzierten 
Punktbewertung, deren Werteskala nach oben offen war. 
Sie stellte die Grundlage für eine kategorisierte Bewertung 
der raumordnerischen Gesamtbedeutung des Projektes 
dar. Den Vorhaben wurde letztlich eine hohe, mittlere, 
geringe oder keine Raumwirksamkeit zugeschrieben.

Weitere Details zum Bewertungssystem und zahlreiche 
Grafi ken enthält der Methodenbericht zum BVWP 2030.

12.4 | Städtebauliche Beurteilung (Modul D)

Bei der Bewertung von Straßenbauprojekten, die Bundes-
straßen der Verbindungsstufe II oder darunter gemäß 
der Richtlinien für integrierte Netzgestaltung betreffen, 
wurden beim BVWP 2030 auch die städtebaulichen Aus-
wirkungen der Vorhaben betrachtet. Hierbei wurden für 
jedes Projekt drei Arten von Effekten untersucht.

Als „Straßenraumeffekte“ wurden dabei die Auswir-
kungen eines Projekts beschrieben, die bei Veränderungen 
der Verkehrsstärke die Hauptwirkung im Straßenraum 
– hauptsächlich entlang der Ortsdurchfahrten – entfalten 
und die Möglichkeit einer Umgestaltung dieses Raumes 
eröffnen. So entstehen im Zusammenhang mit den Ver-
kehrs verlagerungen in der Regel Entlastungen auf der 
ehemaligen Ortsdurchfahrt, die Spielräume für ihre Um-
gestaltung oder ihren Rückbau schaffen. Unverträgliche 
städtebauliche Situationen können dadurch  gemildert 
oder sogar beseitigt werden. Nur bei Straßen, die im inner-
örtlichen Bereich liegen und die eine unmittelbar erschlie-
ßende Funktion haben, können solche  Effekte auftreten.

Abbildung 17: Räumliche Ausprägungen von Erreichbarkeitsdefi ziten im Schienenpersonenverkehr
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The term “land use and access effects” was used to 
describe the study of those consequences of the projects 
where changes in traffic impact on the accessibility 
of adjacent urban sites or built-up areas in the area 
surrounding these projects. The reduction in traffic levels 
means that the quality of built-up areas affected can, as a 
result of new or modified connections, be enhanced, for 
instance by better accessibility through less congestion. 
These enhancements can contribute towards adjacent 
areas developing better or can help to increase the demand 
for hitherto unpopular residential or commercial areas by 
improving accessibility. 

The term “refurbishment and renewal effects” was used 
to describe possible changes in the value of properties 
abutting on roads within built-up areas which may be 
triggered by shifts in traffic as part of the delivery of 
an FTIP project. The appraisal assumes that the entire 
structure of a street lined with houses where the frontage 
development is impaired by persistently high levels of 
traffic can be upgraded by reducing the volume of traffic. In 
this way, it is possible to prevent or curb a traffic-induced 
refurbishment backlog or even vacant dwellings. Thus, not 
only improvements in the image presented by the urban 
environment but also improvements in living and working 
conditions are regarded as refurbishment and renewal 
effects. 

For all three effect categories, a number of small-scale road 
sections were studied per project on which a traffic shift 
would occur as a result of the project under consideration. 
First, urban development indicators were identified for 
each of these road sections. In particular, “activatables” 
and “potential impacts” were determined. From the large 
number of motives on the basis of which local stakeholders 
take decisions on capital investment projects relevant to 
urban development, activability is used to estimate the 
probability share that the actual traffic shift will contribute 
to this decision. In contrast, the potential impact reflects 
the extent of the urban development possibilities. In this 

procedure, the product of the two indicators is referred to 
as the “activatable potential impact”.

The procedure described differs in the three effect 
categories only in details. After all road sections with 
relevant effects had been calculated, the lengths of those 
sections on which their activatable potential impact 
exceeded a pre-determined level were placed in relation 
to the total length of all road sections in a project that 
had any relevant effects at all. Those road sections whose 
activatable potential impact exceeded the pre-determined 
level were identified as locations at which either intensive 
development possibilities could be generated or at which 
there is a risk of structural deterioration. The outcome 
was that an urban development “degree of effectiveness” 
(for the positive impacts of the project) and a “degree of 
impairment” (for the adverse impacts of the project) were 
produced for each project and each effect category.

The degrees of effectiveness and degrees of impairment 
of the refurbishment and renewal effects and those of the 
spatial and access effects of a project were then integrated 
into a “secondary degree of effectiveness” and “secondary 
degree of impairment” respectively using a special 
averaging procedure (Hölder mean). Subsequently, the two 
integrated efficiency measurements were classified into 
five adjacent intervals, which are numbered “0” to “4” in 
Table 24. The two efficiency measurements of the effects on 
the road environment, which are considered to be primary, 
were classified into intervals in the same way. 

Finally, the overall assessment of a project from an urban 
development perspective was done by comparing the 
interval categories identified. Thus, an appraisal figure can 
be derived from the 5x5 appraisal matrix shown in Table 24 
both for the secondary efficiency measurements and for 
the primary efficiency measurements. The maximum of 
the two figures produced in this way, to which the ranking 
adjectives used in Table 24 are allocated, was finally 
allocated to the project under consideration as an urban 
development significance.
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Integrated impairment

Interval category 0 1 2 3 4

Integrated effectiveness 0 0/I 0/I 0/I 0/I 0/I

1 1/L 0/I 0/I 0/I 0/I

2 2/M 1/L 1/L 0/I 0/I

3 3/H 2/M 2/M 1/L 1/L

4 3/H 3/H 2/M 2/M 2/M

Urban	development	significance:	H	–	high;	M	–	medium;	L	–	low;	I	–	insignificant

Table 24: Appraisal matrix for the urban development significance of road construction projects



12.5 | Further analyses 

12.5.1 | Intermodal and 
intramodal interdependencies

Transport infrastructure projects influence the flows of 
traffic. Depending on the scope of work and the location 
of construction projects, they usually result in a change in 
the level of traffic not only on the road sections directly 
affected but also on parts of the rest of the transport 
infrastructure network. The spatial extent of the sphere of 
impact of a project can be assessed by comparing the levels 
of traffic on sections on a network on which a specific 
project is included and a network on which this project is 
not included.

Beyond the described impacts of a project on the existing 
transport network, there is sometimes interaction between 
several projects to be appraised. If the spheres of impact of 
two or more projects overlap significantly, consideration of 
the package of projects will, compared with the appraisal 
of individual projects, produce an increase or reduction 
in beneficial effects. These interdependencies between 
projects to be appraised may result both within a mode 
of transport (intramodal interdependencies) and across 
modes of transport (intermodal interdependencies). The 
following looks at the relevance and consideration of these 
interdependencies in the FTIP 2030. 

Intramodal interdependencies
To be able to identify possible intramodal 
interdependencies in the road mode, all projects for which 
a requirement was identified on the basis of the individual 
benefit-cost analyses were consolidated into a target 
network. The volumes of traffic for this target network 
were calculated. Subsequently, these traffic volumes 
from the target network calculation were compared 
with the traffic volumes from the individual project 
appraisals. The comparison of the two volumes of traffic, 
measured in vehicle mileage, produce for each project 
origin-destination pairs which point to possibly existing 
interdependencies. These are relevant because experience 
has shown that there is a close correlation between the 
level of vehicle mileage and the beneficial effects of the 
projects. 

On the origin-destination pairs affected by 
interdependencies, the total over all projects is a vehicle 
mileage on the target network that is on average around 
3 % lower than the total of all vehicle mileages calculated 
for all individual projects. On the basis of the project-
specific deviations, an examination was conducted to 
determine the extent to which competition between 
projects resulted in appreciable changes in the project 
benefit of the individual benefit-cost analyses. This 
examination revealed that there are no significant changes 

in the BCR and that it is thus not necessary to modify the 
envisaged requirement classification. 

In the case of the rail mode, too, all project appraisals 
were initially conducted individually without taking into 
account possible intramodal interdependencies between 
the projects to be studied. In the subsequent target network 
calculations, the projects were reviewed by the consultants 
to determine whether there are any competitive 
relationships between projects. It became apparent that 
in some projects there are overlaps between the demand 
segments benefiting from the schemes concerned. This 
is the case, for instance, in the following two projects: 
construction of a new line from Gelnhausen to Mottgers 
(project no 2-002-V02) and upgrading of the Gelnhausen – 
Kalbach/Aschafenburg – Nantenbach lines/construction 
of new lines (project no 2-007-V01). Since implementation 
of both projects would not represent overall value for 
money, a decision on which option to pursue will be 
taken by the developer in the course of further planning. 
As far as other intramodal interdependencies that exist 
from the consultants’ perspective are concerned, detailed 
examinations will be conducted subsequent to the FTIP 
to determine the extent to which these are relevant to the 
precise project definitions.

In the case of the waterway mode, examinations were 
conducted as part of the project appraisals to determine 
the extent to which intramodal interdependencies between 
the individual projects could be relevant to decision-
making. The consultants came to the conclusion that there 
are no interdependencies relevant to decision-making 
between the appraised waterway projects. This is a logical 
consequence of the low density of the waterway network, 
which means that the possibility of selecting an alternative 
route is usually limited.

Intermodal interdependencies
To examine possible interdependencies between FTIP 2030 
projects, the project-induced modal shift impacts between 
the modes of transport were compared. Here, the only 
interdependencies that were of importance were those that 
question the final business case of individual projects. 

For the road mode, modal shift calculations were 
conducted in the benefit-cost analysis to quantify the 
potential shifts from long-distance passenger rail services 
to private motorized transport. The results of the project-
related calculations show around 100 million shifted 
passenger kilometres per annum for the total number of 
around 390 relevant projects. Against the background of a 
total of around 9,000 million passenger kilometres per year 
in the field of private motorized transport in Germany, the 
shifts calculated can be classified as insignificant on the 
whole.
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In addition, the potential shifts from private motorized 
transport to passenger rail services were calculated and the 
shifted journey flows were used to examine the impacts 
on the BCAs of the road projects. The figure here is around 
1 billion passenger kilometres per annum that would be 
shifted from the roads to the railways. The results of an 
apportionment of the journey flows transferring from 
private motorized transport to passenger rail services 
as a consequence of rail projects to the road network 
show that the shifted traffic produces only marginal 
reductions in the levels of traffic and/or the benefit-
cost ratios. The maximum reduction recorded in the 
traffic levels of the individual road projects is below 2 % 
of the values otherwise expected. The shifted traffic thus 
has no significant impact on the results of the benefit-
cost analyses. Accordingly, there are not likely to be any 
interdependencies impacting on the projects’ value for 
money.

For an examination of intermodal impacts in passenger 
rail transport, the demand quantities shifted from the 
railways to the roads on the target network of the road 
mode were passed on to the “road” consultant by the “rail” 
consultant. On this basis, possible impacts on the rail 
project appraisals were examined. The outcome was that 
demand on the railways is reduced as a result of the road 
projects studied in the FTIP by 2,710 passenger journeys 
per working day (Monday to Saturday), distributed over 
around 25,100 origin-destination pairs. Extrapolated to 
one year, demand is thus reduced by 963,000 passenger rail 
journeys. This is equivalent to around 0.04 % of the total 
demand forecast for the railways. In terms of passenger 
kilometres, there is a drop of around 97.7 million, which 
is equivalent to a reduction of 0.1 %. In total, therefore, 
relevant intermodal impacts by the roads on the railways 
are not apparent.

In addition, a closer look was taken at the impact of road 
projects in the FTIP on individual rail projects. This showed 
that the fall in demand resulting from the road projects 
exceeded an order of magnitude of 1 % on the railways 
in only a very few cases. An estimate of the reduction 
in benefit for the rail project hit hardest by such falls 
in demand (upgrading the Hamburg/Bremerhaven – 
Hanover line/construction of a new line) showed that 
the total benefit, and thus also the BCR, will be reduced 
by a maximum of 2 % even under the least favourable 
assumptions. From the point of view of passenger 
transport, there is thus likely to be no major change in the 
existing appraisal results as a consequence of an intermodal 
appraisal of the rail projects in the FTIP 2030.

Around 98 % of the benefits in rail freight from project-
induced shifts from other modes of transport, based on 
tonne kilometres, result from shifts from the roads. By 

contrast, the proportion of shifts between the rail and 
waterway modes is focused on a very small number of 
projects and, with an overall average of 2 %, is very low. 
Intermodal interdependencies between the railways and 
waterways that are relevant to appraisal can thus be ruled 
out. The decisions to shift from the roads to the railways  
are dominated by capacity-related shifts (85 %) resulting 
from the improvement in the bottleneck situation. The 
only reason why this traffic goes by HGV is that the demand 
cannot be met on the railways. The capacity enhancement 
resulting from the rail projects means that this demand can 
move from HGVs to the railways. This level of traffic would 
still go predominantly by rail if the road network were to 
be improved at the same time. There is thus not likely to be 
a major change in the appraisal results in rail freight as a 
result of taking intermodal network effects into account. 

In the case of waterway projects, there are almost no 
intermodal interdependencies with road or rail projects. A 
slight impact on the appraisal result can only be observed 
in one inland waterway project. This is the upgrading of the 
Danube on the section between Straubing and Vilshofen 
(project W31). Here, there is likely to be a shift totalling 
338,000 tonnes to inland waterway vessels. Since, however, 
the benefit from the modal shift accounts for a mere 3 % of 
the project benefit, the appraisal result is not dependent on 
intermodal interdependencies.

12.5.2 | Sensitivities 

Like any other long-term planning process, the 
ascertainment of needs within the framework of federal 
transport infrastructure planning is subject to some 
uncertainties. And there are a large number of variables 
that can have an impact. In the FTIP, appropriate studies 
focused on those variables that were likely to involve the 
greatest uncertainties or have the greatest impact on the 
appraisal results.

Demography
Demographic trends are frequently cited as an example 
of a risk factor regarding the stability of project appraisal 
results. In some regions, there are likely to be far-
reaching changes in the demographic structure, which 
may have an impact on transport infrastructure needs, 
especially after 2030. To examine the stability of the BCR 
results, the population trends over the period to 2050 
were considered. For this purpose, a special transport 
interconnectivity matrix for 2050 was developed, based 
on the Federal Institute for Research on Building, Urban 
Affairs and Spatial Development’s spatial planning forecast 
for 2050. The change in transport demand from 2030 to 
2050 was done solely for passenger traffic. It was assumed 
that freight traffic would be constant from 2030 to 2050. 
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The Spatial Planning Forecast for 2050 states that the 
population in Germany will decline by around 6 % from 
2030 to 2050 (old federal states: - 4 %, new federal states: - 
17 %), although regional forecasts vary significantly around 
this mean value. 

In their appraisal of the need for sensitivity analyses in 
relation to the population decline forecast over the period 
to 2050, the consultants assume that this decline will not 
have any impact relevant to appraisal on the benefits 
from the freight transport sector. The fall in consumption 
resulting from population decline, and the related decrease 
in production in the goods categories concerned, is likely 
to be more than offset by the growth in freight moved 
(tonne km/year) as the economy continues to become even 
more based on the division of labour and productivity is 
enhanced.

For the benefit-cost analysis of the notified projects 
in the road mode, the transport demand in the target 
forecast year 2030 was used. The most important basis of 
the transport interconnectivity forecast for 2030 is the 
structural data forecast for 2030, which was prepared as 
part of the Federal Institute for Research on Building, 
Urban Affairs and Spatial Development’s spatial planning 
forecast. To quantify the changes in traffic levels from 
2030 to 2050 linked to the matrix for 2050, the matrix 
was apportioned to the defined target network. From the 
results of the network calculation, mileage reductions 
were derived for both the overall network and for every 
appraised project. As expected, the reductions correspond 
to the changes in the population forecast.

For the whole of Germany, there is likely to be a reduction 
in passenger car mileages of around 10 % from 2030 to 2050 
for the case studied, with the “losses” being greater in the 
traffic levels on the federal highways (- 11 %) than on the 
motorways (- 7 %). In a first approximation, the beneficial 
contributions of passenger transport will thus be around 
10 % lower in 2050 than in 2030. Here, it should be borne 
in mind that beneficial contributions reduced as a result 
of demographic trends only relate to part of the useful life 
of the infrastructure projects and will not start to have 
their full impact until 2050 or later. Viewed over the entire 
useful life of the project, possible reductions in benefits are 
on average well below 10 %. This is all the more true since 
beneficial impacts are of less consequence in later years of 
the project life cycle, because of the need to discount in the 
appraisal, than benefits in earlier years. Sensitivity analyses 
related to individual projects in the sphere of demography 
are therefore not deemed necessary in the road mode.

In the rail mode, the bulk of the benefit for the wider 
economy, averaged over all projects, is in the rail freight 

and long-distance passenger service sectors. Reasons have 
already been given as to why, in the rail freight sector, there 
is no relevance to appraisal with regard to the population 
decline forecast over the period to 2050. This also applies 
to long-distance passenger rail services. One of the main 
reasons for this is that much of the demand in the long-
distance passenger rail service sector is determined by 
transport links between conurbations. In the totality of all 
district types in this category, population decline in 2050 
compared with 2030 is only just under 3 %. If further GDP 
growth in the years after 2030 is assumed, the growth in 
mileages in long-distance passenger rail services produced 
by this is likely to more than offset the population-related 
decline in demand that is to be expected depending on the 
origin-destination pair.

In individual cases, impacts beneficial across the whole 
economy and relevant to appraisal are also likely from 
the local passenger rail service sector, for instance in the 
case of junction or upgrading schemes whose purpose 
is to segregate long-distance passenger rail services, 
local passenger rail services and rail freight. Sensitivity 
analyses in infrastructure projects for the rail mode may 
be necessary if these projects are in sub-regions with high 
population decline and simultaneously exhibit a share of 
benefits in local passenger rail services that is way above 
average. In phase 1 of the FTIP appraisals, no sensitivity 
analyses are required in the rail mode because of the 
infrastructure projects to be studied there, local transport 
benefits relevant to appraisal are only likely in the case 
of the projects to upgrade the Munich – Mühldorf – 
Freilassing line and the Ulm – Friedrichshafen – Lindau 
line. In the transport areas concerned, the Federal Institute 
for Research on Building, Urban Affairs and Spatial 
Development forecasts only below-average population 
decline between 2030 and 2050. As is the case in the 
road mode, it is also true of the rail mode that beneficial 
contributions reduced as a result of demographic trends 
only relate to part of the useful life of the infrastructure 
projects and will not start to have their full impact until 
2050 or later.

In the waterway mode, the benefits occur exclusively in the 
freight sector, which means that sensitivity analyses in the 
sphere of demography are not necessary. 

Time gains 
The benefit to the national economy resulting from 
project-induced time gains for transport users strongly 
influences the appraisal results. In this context, there is 
vigorous debate on, in particular, whether transport users 
in private transport appreciate “minor” time gains (for 
instance less than 1 to 2 minutes per user). It is argued, for 
example, that “minor” time gains below a perceptibility 
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threshold are not noticed and, for this reason, are of no 
value. This issue was explicitly examined in a research 
project into how people appreciate time gains in passenger 
transport. The outcome is that the consultants recommend 
that “minor” time gains should not be given special 
treatment. Moreover, an international comparison showed 
that this approach is similar to that adopted by most 
countries when applying benefit-cost analyses in the field 
of transport infrastructure projects. 

Academic studies advance various arguments for this. One 
major reason is that new infrastructure projects have to be 
seen as part of a whole. It is true that improving a section 
may in some cases only allow a minor time gain. However, 
several improvements taken together can also produce a 
major additional benefit. It would not be logical to give a 
lower value to small differences occurring in partial steps 
than to the total of minor differences in the overall model. 
Non-appraisal would thus lead to inconsistent results.

Another key argument is that no scientific reasons can 
be given for the thresholds for the non-consideration of 
minor individual journey time differences. The choice of a 
threshold for a reduction in the time value would appear to 
be arbitrary. If, for instance, a person has not so far used a 
certain proportion of their time budget, for instance three 
minutes, they could, after an improvement such as the 
construction of a new road, have generated a time gain of 
over five minutes. At the limits of the thresholds, therefore, 
there are likely to be distortions of the appraisal results. In 
addition, it has to be assumed that people will adapt their 
activity patterns over time and, at least in the longer term, 
make use of “minor” time gains. 

For the FTIP appraisal procedure, the synopsis of all 
the arguments mentioned in the research project 
followed the consultants’ recommendation that all the 
identified project-induced time changes be taken into 
account. Independently of this – and in the interests of 
transparency – the Project Information System displays, for 
each of the individual projects, the benefit shares generated 
by very short time gains. In the case of the road mode, these 
are benefits resulting from time gains in private transport 
of less than one minute, and in the case of the rail mode 
of less than two minutes. A higher value is selected for 
the railways because it is usually the case that only major 
projects with higher time effects per user are implemented.

Economic growth
An examination was also conducted to determine the 
extent to which uncertainties in relation to the forecast 
economic growth over the period to 2030 could be relevant 
to the stability of the appraisal results. This drew on the 
scenario calculations conducted as part of the traffic 

forecast for 2030. In the core scenario, on which the project 
appraisals are based, an annual growth in gross domestic 
product of 1.14 % is assumed. In two alternative scenarios, 
the impact on traffic in terms of passenger and tonne 
kilometres and traffic volume is studied if the assumed 
annual growth in gross domestic product in Germany were 
around 0.3 percentage points higher or lower than in the 
core scenario of the traffic forecast. Accordingly, motorized 
traffic in terms of passenger kilometres is around 4.8 % 
higher in the higher scenario and around 4.5 % lower in 
the lower scenario. In the freight sector, the forecast tonne 
kilometres in 2030 are 3.6 % above the core scenario in the 
higher scenario and 3.7 % below the core scenario in the 
lower scenario. The deviations from the core scenario are 
thus very moderate, which means that the appraisal results 
exhibit a high level of stability. 

12.5.3 | Consideration of alternatives

The objective of the consideration of alternatives during 
the preparation of the FTIP is to study alternatives at 
as early a planning stage as possible and to allow the 
findings to inform the process of development of the 
transport infrastructure. The object of the consideration 
of alternatives is to assess whether plan alternatives exist 
that, for instance, involve lower environmental impacts or 
investment costs.

The only options considered were those that were 
reasonable, could be identified without too much effort and 
were serious contenders as alternatives to the actual draft 
plan. Non-relevant alternatives, for instance those that it 
would only be possible to deliver with a disproportionately 
high effort, were ruled out at an early stage after a brief 
review.

The consideration of alternatives for the FTIP 2030 took 
place at two levels. First, at the project level, taking account 
of sub-networks and corridors, and second, at the overall 
plan level. The consideration of alternatives at the overall 
plan level forms the basis for the strategic decision on the 
division of funds between the three modes of transport. It 
is described in section 7.1.

At the project level, alternative project types are considered 
as a matter of principle. In the road mode, projects are 
deemed to be alternatives if they have the same objective, 
for instance the removal of a bottleneck on a motorway, 
but intend to achieve it in different ways – by widening 
the motorway through the construction of additional 
lanes or by upgrading the secondary federal highway 
network, for instance through the end-to-end routing 
of a federal highway that does not pass through the 
centres of towns and villages. In the case of rail projects, 
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a decision to upgrade a line or construct a new line with 
the number of tracks, upgrading the line for a certain 
speed or electrification is usually taken. Waterway 
projects regularly involve the upgrading of an existing 
transport route for larger vessel dimensions and/or for 
vessels with larger laden draughts plus, in individual 
cases, capacity enhancement by constructing additional 
ship-lifting installations. The upgrading can relate to 
both a reach (canal, river, fairway in coastal waters) and 
individual transport structures (locks, boatlifts, bridges). 
There is virtually no construction of new waterways, 
i.e. new canals, and where there is, it is confined to very 
short feeder sections, so that it is not relevant to look at 
alternative routes for waterways. If different design options 
are possible for individual waterway projects, these were 
considered during the appraisal and the option selected 
was described.

In the case of road projects, an initial consideration of 
alternatives took place before the federal states notified 
their projects. This involved comparing individual project 
alternatives to identify the option that would ultimately 
be included in the project appraisal as an individual 
project. Given the large number of projects and the federal 
states’ planning responsibilities, the latter were obliged to 
consider “alternative possible solutions” before notifying 
road projects and to base the notification on the outcomes 
of the consideration of alternatives. Especially in cases 
where there were environmental conflicts, they had to set 
out whether alternative plans, in particular the upgrading 
of existing sections rather than the construction of a new 
road, had been considered and why such a solution had 
not been notified (if this was the case). If appropriate, 
alternative modes of transport were to be explored. In a few 
cases, the federal states did notify alternative projects for 
appraisal. Information on the consideration of alternatives 
can be found in the project dossiers. 

Project variants are not the subject of federal transport 
infrastructure planning. Variants are alignments of the 
same project, for instance a bypass, that deviate from 
one another either wholly or in part, have essentially the 
same objective (in this case congestion relief on a road 
passing through a built-up area, road safety enhancement, 
etc.) and carry the same traffic. Decisions concerning 
variants are taken in downstream planning procedures. 
However, in some cases – if the plans are still at an early 
stage of planning and there is still no preferred option – 
conceivable other variants were notified by the federal 
states for appraisal to provide an aid to decision-making for 
the future process.

In the rail mode, the federal states, Deutsche Bahn AG 
and the public submitted project proposals. In some cases, 

it happened that various proposals contributed to the 
solution of the same transport problem. In these cases, 
the review of the notified projects considered alternatives 
with regard to the preselection of projects. When the 
requirement plan for the railways was reviewed, the 
experience of studying sub-networks or corridors was 
positive, and this experience was also drawn on in the FTIP 
2030. This involved analysing how alternative packages of 
projects can help to solve transport problems on corridors. 
This included, for instance, studying various projects or 
packages of projects in the area of the seaport hinterland in 
the Hamburg – Bremen – Hanover region. The findings of 
these studies informed the FTIP 2030.

Project alternatives on corridors were also studied ahead of 
the FTIP 2030. Since the review of the requirement plan for 
the railways has not yet been able to find any satisfactory 
solutions to resolve the capacity constraints existing on 
the Rhine/Ruhr – Rhine/Main – Rhine/Neckar corridor, 
a corresponding corridor study for the Middle Rhine was 
commissioned. This study examined various problem-
solving approaches for removing the forecast bottlenecks 
on the rail network. The findings of this study likewise 
informed the development of the FTIP 2030.

As another form of consideration of alternatives, many rail 
projects were “project optimized”. This involved studying 
different sizes of a project, for instance in the form of 
different levels of development, especially if different 
requirements resulting from bottleneck analyses had 
been identified or if the original project configuration had 
proved to not represent value for money.

12.5.4 | Bottleneck analyses (roads)

Within the scope of the FTIP 2030, bottleneck analyses 
were prepared for the federal trunk road network using the 
following procedures:

 → section-by-section identification of quality levels 
of traffic flow in accordance with the 2015 German 
Highway Capacity Manual for all road projects notified 
for the FTIP 2030;  

 → bottleneck analysis for the federal motorway network 
on the target network. 

In the bottleneck analysis, the annual number of hours 
with congestion on the target network (priority category 
VB including VB-E) as described in the Draft FTIP 2030 
were identified for each section of road and for both 
directions.
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The project-related bottleneck assessment drew on 
the section-by-section identification of quality levels 
of traffic flow in accordance with the 2015 German 
Highway Capacity Manual. The quality levels of traffic flow 
were identified in connection with the project-specific 
macroeconomic appraisals for upgrading projects on 
federal motorways and federal trunk roads, in other words 
for each individual project. As a result, project-related 
statements regarding the removal of congestion were 
provided for every project to be appraised, irrespective of 
the subsequent priority categorization.

In accordance with the 2015 German Highway Capacity 
Manual, the quality levels of traffic flow were identified for 
the 50 hours of the year with the highest congestion levels. 
A bottleneck is usually deemed to have been removed or 
significantly mitigated if the number of road kilometres 
affected by congestion (quality level F) can be reduced by 
50 % or more.
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Annex 1 - 
Lists of road projects
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Annex 2 - 
Lists of rail projects
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Annex 3 - 
Lists of waterway projects
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Annex 4 - 
Waterway network categorization



To identify the most important origin-destination pairs 
with a high level of transport significance, the federal 
waterways have been categorized on the basis of the 
volume of freight traffic and classified into a “core network 
with categories A, B and C” and into “waterways outside the 
core network”.

The categorization of waterway origin-destination pairs 
reflects, in a rough clustering, the forecast traffic volumes 
on the waterway origin-destination pairs. This is based 
on the findings of the traffic forecast for 2030. In addition, 
other aspects relating to the origin-destination pairs were 
taken into account – where relevant – when determining 
the core network. The categorization does not affect the 
legal status of the federal waterways.

Different criteria were applied to origin-designation pairs 
in the field of inland waterways and the field of waterways 
navigable by sea-going ships in order to meet the very 
different infrastructure upgrading and maintenance 
objectives and the non-comparable types of vessels and 
volumes of freight traffic.

In addition, waterway origin-destination pairs that are of 
significance solely because of relevant special transport 
operations (heavy load and large-volume operations) are 
given a special code.
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Inland waterways Seaward approaches/waterways navigable by sea-going ships

Core network ≥ 0.6 million t/a Core network ≥ 1.0 million t/a

With the categories: A: ≥ 6.0 million t/a With the categories: A: ≥ 50.0 million t/a

B: ≥ 4.0 million t/a B: ≥ 5.0 million t/a

C: ≥ 0.6 million t/a C: ≥ 1.0 million t/a

Waterways outside
the core network (inland waterway sector)

Waterways outside
the core network (inland waterway sector)

<.0.6 million t/a < 1.0 million t/a

Table 25: Criteria for federal waterway network categorization
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Figure 18: Network categorization taking the traffic forecast for 2030 into account

181Bundesverkehrswegeplan 2030

Abbildung 18: Netzkategorisierung unter Berücksichtigung der Verkehrsprognose 2030

Netzkategorisierung 
unter Berücksichtigung 
der Verkehrsprognose 2030

Network categorization 
taking the traffic forecast 
for 2030 into account

(Navigable by sea-going ships/inland)

Category A

Category B

Category C

Outside core network

Category corresponding to inland 
waterway transport

Taking relevant origin-destination pairs 
for special transport into account

Border section between Germany 
and France

Maritime waterways with vessel 
traffic	safety



192  The 2030 Federal Transport Infrastructure Plan

Figure 1: An overview of federal transport infrastructure planning –  
Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure 2: The overall process of the FTIP 2030 planning – 
Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure3: Prioritization steps in the FTIP 2030 planning –  
Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure 4: FTIP funding by use planning – Source: Federal Ministry of 
Transport and Digital Infrastructure

Figure 5: Analysis of bottlenecks on the roads – “without” scenario – 
Source: Ingenieurgruppe IVV

Figure 6: Analysis of bottlenecks on the roads – target network –  
Source: Ingenieurgruppe IVV

Figure 7: Analysis of bottlenecks on the railways – “without” scenario – 
Source: TTS TRIMODE Transport Solutions GmbH

Figure 8: Analysis of bottlenecks on the railways – target network – 
Source: TTS TRIMODE Transport Solutions GmbH

Figure 9: Analysis of bottlenecks on the waterways – “without” 
scenario – Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure 10: Analysis of bottlenecks on the waterways – target network –  
Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure 11: Age structure of selected structures on the federal waterway –  
Source: Federal Ministry of Transport and Digital 
Infrastructure

Figure 12: Overview of public participation – Source: Federal Ministry of 
Transport and Digital Infrastructure

Figure 13: Forecast of the volume of cargo handled by German 
seaports over the period to 2030 – Source: MWP, Uniconsult, 
Frauenhofer CML; Seeverkehrsprognose im Auftrag des BMVI

Figure 14: Changes in traffic volumes and population trends in 
2030 compared with 2010 – Source: Intraplan, BVU: 
Verkehrsverflechtungsprognose im Auftrag des BMVI

Figure 15: Structure and components of the spatial planning 
assessment – Source: BBSR

Figure 16: Appraisal of direct travel speed from higher-order centre to 
higher-order centre in passenger rail transport – Source: BBSR

Figure 17: Spatial manifestations of accessibility deficiencies in passenger 
rail transport – Source: BBSR

Figure 18: Network categorization taking the traffic forecast for 2030 into 
account – Source: Federal Ministry of Transport and Digital 
Infrastructure

List of sources
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AIS Automatic Identification System

BBSR Federal Institute for Research on Building, Urban Affairs 
 and Spatial Development

BCA Benefit-cost analysis

BCR Benefit-cost ratio

bn billion

CO2 Carbon dioxide

CT Combined transport

DB Deutsche Bahn

DIN DIN Standard (German Institute for Standardization)

EIA Environmental Impact Assessment

ERTMS European Rail Traffic Management System

FD Definitely Planned Projects

FFH Habitats Directive

FTIP Federal Transport Infrastructure Plan

GDP Gross domestic product

ha Hectares

HC Hydrocarbons

IC Intercity (category of train)

ITS Intelligent Transport Systems

m million

NIP National Programme of Innovation for Hydrogen and  
 Fuel Cell Technology

NOx Nitrogen oxides

pkm Passenger kilometre (unit of measurement representing  
 the transport of one passenger over one kilometre)

PPP Public-private partnership

PRINS Project Information System

RIN Guidelines for Integrated Network Design

RIS River Information Services

Glossary of abbreviations
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SEA Strategic Environmental Assessment

SLFA Service Level and Funding Agreement

TEN Trans-European networks

tkm Tonne kilometre (unit of measurement representing the  
 transport of one tonne of goods over one kilometre)

VB First priority projects

VB/VB-E First priority projects – removal of bottlenecks

WB Second priority projects

WB* Second priority projects with planning go-ahead

NB: 

In this document, the masculine forms “he” and “his” are used.  
However, they naturally refer to both genders.



Publication data

Published by:
Federal Ministry of Transport and Digital Infrastructure
Invalidenstr. 44
D-10115 Berlin

Printed by
Federal Ministry of Transport and Digital Infrastructure, Division Z 32

Layout
MedienMélange: Kommunikation!,  
Hamburg

Website
www.bvwp2030.de

As at:
August 2016

196  The 2030 Federal Transport Infrastructure Plan





www.bmvi.de


