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0 Executive Summary

This document presents the work done wunder
the changes in the operational and regulatory environment that might promote or hinder the
implementation of the green corrideoncept. From an initial list of 242 documents,
covering the last decade, 59 were selected to be reviAveddditional one, the 2011
White Paper, was reviewed when preparing the last version of the present report due to the
significance of this documénwhich was meanwhile releasekbout 40 changes resulted

from this review, which were bundled irY definite changes after being screened. These
changes were grouped in 7 them@&sginess environment, Trends in logistics, Public
policies, Operations, frastructure devdepment, Technology development, and
International regulationsand their effects on green corridor development were assessed
through the use of the SuperGreen KPIs.

The main conclusions regarding the EU transport policy are:

e All identified barriers to green corridor development have been adequately addressed
by EU policies. Of particular importance are the administrative barriers addressed by
the Freight Transport Logistics Action Plan. In general, the legal framework is pretty
much in pl@e. Special attention should be given to the enforcement of existing
legislation.

e The corridor approachs an effective way to address the fragmented nature of
European transport networks, especially in the rail sector

e The effectiveness of transport pglids enhanced by employing packages of
complementary instruments. Very important is the role of technology (in particular
commercially viable alternative fuels) for the long run, and of ICT applications for the
immediate future. The significance of edungtiinforming and involving the greater
public in transport policies a precondition for their effectiveness.

e Thepoints made above are adequately addressed Imgth&Vhite Papemwhich:

- Takeson boardmost of the initiatives of the Freight Transportgisiics Action
Plan that have not been completed yet (e-§regght, ITS, single transport
document , standar dto-elnidadbi 4 e ¢ yr ictlyausmew Ol
weight and dimension, best practice guidelines for urban freight flows, etc.);

- foresees a vigilant enforcement of the competition rules across all transport modes;

- exploits the advantages of the corridor approach through the introduction of the
core network concept; and

- recognises the need for new transport patterns, in fact naming tbé alssrnative
fuels and advanced ICT applications as prominent features of two of the three
strands that future developmentust rely on; the third one concerns the
performance of multimodal logistic chains, which is the main objective of green
corridars by definition.

e Ove-regulating is an issue thahouldnot be overlooked, since improvements in one
aspect might create problems in another. Three such cases were identified, all
concerning maritime transport and RBb institutions. A possibility wortlassessing
by the European Commission is the amendment of the new Marco Polo programme to
include financi al i nstrumeht §t 6ai medm an
environmentallyfriendly modes to road transport.

The main conclusions regarding tipeen corndorsare:

02-30-RD-2011-01-01-4 11
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e Valuable lessons can be drawn from RegulationON&2010 that introduced the
freight-oriented corridors in relation to:

- separation of the criteria establishifyeight-oriented corridor from the indicators
monitoredafterits establishment,

- the definition ofafreight-oriented corridar

- thedetailed governance structuduestering international cooperation among a
multiplicity of actors involved, and the introduction of a estepshop for
communication with third parties,

- theimplementatiormeasure$oreseenincluding a market study, an
implementation plaran investment plara deployment plan relating to the
interoperable systema,performance monitoring mechanisanda user
satisfaction surveyall updategeriodically.

e In relation to he criteriafod abel | i ng a parti,itigsuggested or r i d
that theEuropearCommission assesses the possibility of includisgrerequisites:

- the fair and nosdiscriminatory access requirement of the Freight Transport
Logistics Action Pan, and

- the internalisation of external costs, which for the time being remains voluntary.

e Intermodalterminals andreight villageshave a crucial role in the development of
green corridors.

e The KPIs on emissions, congestion and accidents should inehsidéute in addition
to relativeunits.

02-30-RD-2011-01-01-4 12
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1 Introduction and objectives

The purpose of this document is to describe the work done in SuperGreen Work Package 2
under Task 2.3 fAEffects of changes in oper:
the thirdtask of Work Package 2, following the selection of SuperGreen corridask

2.1) and the definition of benchmarking methodology and Key Performance Indicators

KPIs (Task 2.2).

The target of Task 2.3 is to identify changes that might promote or rhitde
implementation of the green corridor concept, providing input to subsequent tasks of the
project. The taskobés objectives are to revi
identify the most significant changes that take place thereto, and dkséseffects on

green corridor development through the proposed XPls

The identified changes need to be analysed and grouped under the fotloevieg:
Business environment

Trends in bgistics

Public policies

Operations

Infrastructure deMepment

Tednology development

International regulations

It is noted that the operations theme was not foreseen by the Description of Work (DoW)
document but it was added during task execution to cover operational changes that could
not be classified in one of thehetr themes.

Finally, the changes and their effedtgve undergme the scrutiny of a workshop,
especially arranged for this purpose, as a means of evaluation and validation.

An additional objective deriving not from the DoW, but from the initial methodofogy
benchmarking the SuperGreen corridors, as this has been formulated in Deliverable D2.2,
is the presentation of additional references to KPIs and methodological approaches
identified during the extensive literature review undertaken in the framewddskf2.3.

Task 2.3 started on 15 June 2010 as planned and is concluded with this report. It is noted
that the contractual completion date was 15 January 2011 (M12 of the project), while the
related workshop was foreseen for up until 15 February 2011 (MPk8yided that the

workshop was scheduled for 1 February 2011 in Antwerp, Belgium, it was requested and

was approved to delay the submission of this report by a month (15 February 2011), in
order to incorporate the seé¢vikshdpol dersébé f eed

! salanne et al (2010). Selection of Corridors. SuperGreen project Draft Deliveraldle Myzument
number: 021-RD-2010-03-01-5.

p-lsson et al (2010) . Definition of benchmar k ind

Deliverable D2.2, Document number:-Q2-RD-2010-16-01-4.
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There were five partners involvea this task:NTUA (task leader)Sito Ltd., Det norske
Veritas (DNV), the Hellenic Shortsea Shipowners Association (HSSA), and the Turkish
State Railways (TCDD)

Section 2 of this report describes the methogy applied for Task 2.3.

Sections 3 to 9 present the identified changes and their effects by theme; each theme
examined in a separate section. Feedback received by the stakeholders at the Antwerp
workshop is presented here under the relevant theme.

Theconclusions reachedlring thisstage of the project are presented in Sedtiin

In addition to its normal function, Sectiod {References) provides a separate list of the
documents that have been reviewed under Task 2.3 and for which a documeht$iche
been prepared. The same list informs the reader on the Appendix where a particular
document fiche can be found. The 9 Appendices accompanying the main body of the
report present the document fiches by category; each category presented in a separate
Appendix. The categories covered are (in order of presentattrgtegic issues?olicy

issues Infrastructure Logisticsand business environmenRail transport;Roadtransport;

Maritime transport and porténland waterwayransport; andUrban transport

The last appendix (Appendix X) presents additional references to methodologies and
indicators used for benchmarking transport operations, which have been identified in the
framework of Task 2.3 and have not been covered in previous project deliverables.
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2 The methodology

The method foresednr Task 2.3n the DoW document of the project is a survey based on
research works and other existing information.

The task leader, NTUA, prepared a preliminaagalogue of 90 recent studies performed
on behalf ofEU institutions and 134 research projedtsnded under the 6thrarth FP,
which appeadto be of relevance to SuperGre@nist of 18 related work undertaken or
commissionedy other than EU institutions (international organisatibhénited Nations,
OECD, IMO1 and national agencieg)as prepared by the task partner DNV

These documents were grouped in the following categories in accordance with the division
scheme of the official website of the European Commission related to transport issues:
Strateic issues

Policy issues

Infrastructure

Logisticsandbusiness environment

Rail transport

Roadtransport

Maritime transport and ports

Inland waterwayransport

Urban transport

Document reviewing was allocated to Task 2.3 partners on the basis of theisatego
mentioned above. The criteria used for work allocation were:

o expertise/specialisation of each partner institution,

o fair distribution of workload in accordance with input foreseen, and

o correlation with work allocated to the partners under oth&s tathe project.

In parallel, the task leader designed a féorBocument fiché to be used for reporting the
results of the review. The form appeardrigure 1. In addition to document identity, the
form covers

o Objectives

o Main findings / results achieved / summary of measures

o Relevance to green corridor development

o Measures/changes suggested or introduced

The basic output of a document fiche is the list of measures/changes suggested or
introduced by the documgntheir nature (theme) and their expected effects on greening
transport corridors.

As next step, task partners screened the documents assigned to them to identify those of
real interest to green corridor development. A total of 59 documents were sdtacted
further processingkollowing submission of the first draft of this report, the new White
Paper was released. Due to its importance, this document was also reviewed and the
relevant document fiche appears in the present version.

Task partners reviewethese documents, filled out the relevant document fiches, and
reported the changes identified and their effects by theme. AlsutcHanges were
reported altogether.
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The task leader collected the reported changes and screened them in order to exéude thos
repeated and bundle those that were very detailed in nature to something broader. The
effort was tocome up with a number of definitive changes, which are neither too broad in
nature, nor too detailed, allowing a meaningful and yet manageable assestmieirt

effects. About 80 such changes resulted from this process.

SUPERGREEN DocumentFiche Number : Partner :

Documentidentity Figld": Doc.dste

Doc. number: Study: Regulatory act:

Author: Research - Suggestion:

praj.:

On behalfof: Otherdoc.: - In force :

Title :

Related doc's :

Web address :

Objectivefs)

Mam findings / results achieved /summary of measures

Relevance to green corridor development

Measures/changes suggested or introduced

MNa Descnphion of measureichange Mature® Effects on greening transport comdors®

TFeld ’Nature of measure / change
Strategicizsues STH Mantirme MAR Intemationalregulaion IR
Paolicy issues POL Ports PORT Public policy FP
Infrastructure INFR Inland waterwsys IWT Infrastructure development 1D
Allmodes, logistics ALL Urban URE F‘C”?bév _-J?EFDPME” 11_'LD

: - rend in logistics

Rail B Nan-EU, all mades NEY Business enviranment BE
Road 2 Operations oP
| *Remember that the basic criteria for @ green cormdor are Crther {please spacify) OTH
efficiency, quality and sustainability

Figure 1. Task 2.3 Document fiche

The next ;epwas toanalyseeach change and assess its effects on the KPIs selected under
Task 2.2 based on the content bé tdocument and the professional expertise of the

reviewer
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In addition to presenting the expected effects of the changes in the text, they are also
summarisedn tables in the form dFigure?2.

Efficiency] Service quality Environmental sustainability Infr, Suff, Social issues

Fichaand
measure

Transport cost
Transport Time
Reliability
Frequency

ICT applications
Cargo damages
Cargo theft etc.
C02-eq.

S0

NOx

M

Congestion
Bottlenecks
Land use
Accidents
Noise

Mo. |Change number

Legend: +/- =moderate increase/decrease; ++/—=significant increase/decrease; +++/—=very significant increase/decrease [and combinations thereof)

Figure 2. Summary table of expected effects of changes on SuperGreen KPIs

In these tableshe direction and level of significance of the effects of each change are

depicted througkymbols whichhave the following meaning:

+ Moderate increase (in the indicats definedn Tablel)

++  Significant increase

+++ Very significant increase

- Moderate decrease

- Significant decrease

Very significant decrease

+ /- Two different forces work in opposite directions

(+)  Potential effects

+(-) Moderate increase but potential decreasder specific conditions described per
case

No symbol means that no effects are expected.

In order to avoid confusion, the definition of the KPIs used in the analysis is presented in
Tablel. Theabovesymbok should be considered in conjunction with the KPI definitions.

It is mentioned as amrd eixm mieh eolunthGigrifiestahe sy
moderate increase in GHG emissions and not a positive developntieistrespect.

It is also noted that in assessing the effects of a particular change, this change is considered
independently from all other factors, which are kept unchanged. As an example it is
mentioned that in pr oj ecdongestion due © the éxpectedn t i |
GDP growth, the capacity of transport infre
need to be the case in reality. In most cases this assumption places more emphasis on the
short term effects of a change. Signifitdong term effects not captured by this
assessment are presented in the text accompanying the tables.

The summary tablgsroduced in the way described above were presented by theme in the
Antwerp workshop and formed the basis for discussions with tlkehsillers. In the
following sections only the revised tables are presented, which incorporate the feedback
received. The modifications made as result of such feedback are clearly mentioned in the
accompanying text.
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Table 1. TheKPIs used in the analysis

Efficiency Relative unit cost (0 / tkm)n
Service quality Transport time (hours)
Rdiability (% of shipments delivered on time,
i.e. within acceptable window)
Frequency (Number of shipments per week)

ICT applications (% of corridor length, over which cargo
tracking and other services are offered)

Cargo safety (% of shipments subjéed to safety
incidents)
Cargo security (% of shipments subjected to security
incidents)
Environmental COxreq (mass)
Sustainability SOx (mass)
NOXx (mass)
PM (mass)
Infrastructural Congestion (average delayn hourg**
Sufficiency Bottlenecks (qualitative indicator, Scale-3)
Social issues Land use (% of corridor length in urban areas)
(% of corridor length in sensitive areas)
Traffic safety (fatalities & serious injurie$y*
Noise (% of corridor length above 50/55 dB)
Notes:
* The SuperGreen KPIs for all emissions are defined in madafiamits.

i The SuperGreen KPI for congestion is defined as average delay over total
transport time.

***  The SuperGreen KPI for traffic & is defined in (fatalities & serious
injuries) / torkm units.
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3 Business environment

The section deals with changes in the business environfi¢otal of 29 changes in this
theme have been identified through the document fiches. Their screening and processing
has resulted in the 14 definite changeSalble2 below.

3.1 Demographic changes

One of the main drivers concerning transport and mobility is pgipal The population of

the European Union (EU27) is expected to increase by approximately 2% between 2005
and 2020 (from 488 mio to 496 mio). Between 2020 and 2025 population growth is
projected to come to a halt, while it is expected that after 202muheer of EU27
inhabitants will start to decrease, reaching 472 mio by 2050 (approximately 4% decrease).
The countries with the sharpest increase in population are located in the economic heart of
Europe (France, Belgium, Netherlands, Spain), while thenttes with the sharpest
decline are located in Eastern Eur¢B& LOGIC (2009).

The projected decrease of population in the long term will be reflected in reduced demand
for transport services. The result will be decreasing transport costs, time ayebtomm

lower emissions and noise, fewer accidents and bottlenecks, and improved reliability of the
transport servicesAnother effect of decreased population is shortages in the workforce,
which will mitigate to a certain extent the declining trend ahsport costs.

Not only is the European population expected to decrease but the age structure is also
under considerable change. AccordingP&tersen M.S. et #009a) in 2050 about 30 %

of the European population is expected to be older thawlbde the equivalent figurén
1950was about 7%. The productive age group (1) will diminish considerably, and

the age group from D 18 will decrease even more quickly. Roansport operatorthis

change hasnportantconsequences as the average agkeoivorkforces increasing and it

will become more difficult to find welfjualified younger staffleading to increased
transport costs

The ageing population has two more implicatforBirstly, research has shown that
aggregateonsumption decreases,daconsequently savings rate increases, when the share
of middleagedpersons (i.e., between 50 and 66 yparghe population increases. It is

thus, expected that the increase in the average age of EU population will have a negative
effect on consumptiomnd transport demandBE LOGIC (2009). Secondly, a ageing
society will place more emphasis on the provision saffer transport servicesand
improvements in this regard are expected.

On the other hand,et migration to the EU might add 56 million pégop t o t he EL
population in the next five decades fact thacould play an important role in mitigating

the effect of ageing on the labour markéhe same effect is expected from increasing

mobility of workers within EUdue tothe gradual removal of adnistrative and legal

barriers and further deepening of the internal maik€t (20094))

% |ts repercussions on availability of public funds for transport infrastructurecpscaiee covered in Section
7.9.
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Table 2. Effects of changes in business environment

Efficiency Service quality Environmental sustainability |  Infr. Suff. Social issues
%] .
- s| &%
2 = B £ £ c | £
5 5 = E‘ ?EL o E o 'E § b LC" Fiche and
& & 2 § ) & & by y e gn = = o 4 |measure
m @ = @ (&) = o = o
No. [Change s Sl 2l sl8 18l a8l8 12228l &1 5] 2| 2 |rumber
1 |Population size +f- - + - - - - - - - - |2/1, 4801
2 |Ageing population +f- - 2/2,11/1, 48/2
3 |Netmigration to the EU - 11/2
4 |Increasing mobility of 11/3
workers
5 |Urbanisation and city I B + H - | ] + +H+ | ++ |+ |2/3,11/6
sprawl
6 |Increasing individualisation + - + + + + + + + |2/a
7 |Proliferation of electronic +/- - s A S A I N Y IR Y +f- | +/- |1/5,2/5
business
8 |Increasing economic ++ + + ++ ++ ++ ++ ++ + + ++ + |2/10, 48/3
activity
9 |Globalisation 2112, 11/7, 48fa
10 |Technological convergence 48/6
| productivity)
11 |EU enlargement + [ - - ++ ++ ++ ++ ++ ++ ++ + |2/13, 48/16
12 |EU integration + - + + + + + + + + ++ |2/11, 11/8
13 |Increasing scarcity of fossil +H - - - - - - - - - - |2/14, 11/5, 48/8,
fuels 48/9
14 |Increasing social and -- - - - - - -- -- |2/6, 11/4, 48/7
environmental
consciousness
Legend: +/- = moderate increase/decrease; ++/-- =significant increase/decrease; +++/--- =very significant increase/decrease {and combinations thereof)
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3.2 Urbanisation and city sprawl

The projected stagnation and subsequent decrease pophétion of the EU is coupled

with a projected internal migration within Europe towards existing and developing
economic centredJrbanisation has been a clear trend in the past decades and is expected
to continue, with the proportion of European pogatatesiding in urban areas increasing
from 72% in 2007 to 84% in 2050.

The proximity of people and activities is a major source of advantages that drive
urbanisation. However, in the past 50 years, the growth of urban areas across Europe was
even largethan that of the resident population. This urban sprawl is the main challenge for
urban transport, as it brings about greater need for individual transport modes, thereby
generating congestion and environmental probléraghermore, smost freight trangpt

starts or ends in urban areas, urban congestion also negatively impaetshatefreight
transportatiod EC (2009a))

The expected effects are significant increases in transport costsndanemissionsand
very significant increases in congestionise, accidents arldnd use.

On the other hand, denser cities are better served by collective modes of transport and
significant economies of scale can be achieved on corridors connecting major urban hubs.
The role of this factor was emphasized by stekeholders at the Antwerp workshop, and
very significant gains were added in terms of costs, time, frequency and emissions, with a
parallel moderate deterioration of bottlenecks along major freight corridors.

3.3 Increasing individuali sation and proliferation of electronic business

The European society exhibits an increasing degree of individualisation, as depicted by
reduced average household size (2.4 persons per household in 2008 against 2.8 in 1981 and
2.6 in 1991), and increased number of -omember housholds (an increase of
approxi mat el y |&dst expactedifor 2085).ay 0 s

This trend results in increased individualisation of economic activity and consumption
patterns, which in turn affect the structure and management of supply chains (through
increased direct deliveries), as well as the demand intensity in terms of frequency and size
of shipments and the organisation of freight transport serfigfe< OGIC (2009).

Thus, the expected effects are gains in terms of frequency, reliability as@dratime at

the expense of increased costs, emissions, noise, congestion and accidents. The necessity
for improved performance of the supply chains is expected to lead to increased use of ICT
applications.

The trend towards individualisation of economitivity cannot be seen in isolation from
the rapidincrease of electronic business (both for individuals and companies). Electronic
sourcing forindividuals (businesg-consumer) has increased rapidly in the European
Union; the percentage &U citizenswho ordered goods or services over the Internet for
private use has increased from 15% in 2004 to 25% in pBIBE& OGIC (2009).

The effects of kectronic orderingare expected to be similar to those of individualisation
throughincreasd direct deliveris (mostly by personalised road transport serviees) a
geographically wider distribution of goodshe role of thedemateriakation of certain

goods (e.g.software, music, booksyiewed as a dimension of electronic business leading

to decrease quantties transportedwas emphasized at the Antwerp workshop, and it was
suggested to add an opposite direction influence to the cost, emission, noise, congestion
and accident KPlIs.
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3.4 Increasing economic activity

Economic development, in addition to being redlate a number of other drivers, is in
itself a driving force for mobility and transport development. There is a-kmelivn
feedback between transport improvements and the mobility generated from economic
activities: roads create cities as well as citieat roads. As for freight transport, GDP is

the single, most important predictor of transport demand.

The outlook on the Europeasonomy produced by the C p u b | Tirends toi2@38 0
update 200 Gndicates an optimistic forecast of growth of the @agan economy of 2.2 %

per annum up to 2030. For freight transporthe EU, the GDP elasticity of activity is
projected by the same study to decrease gradually to values lower than one (from 1.45
during the period 2000 to 2005), signifying a gradual dptog of freight transportation

from GDP growth irthe EU [Petersen M.S. et al (2009a)].

Despite thisgradual decoupling, the expected GDP growth in the long term will lead to
significant increases in costs, congestion and other bottlenecks, emissi@es,and
accidents, while significant pressures will be exerted to land use. Moderate increases are
expected in transport time and frequency of service.

3.5 Globalisation and technological convergence

Globalisation has been a powerful trend of the past decadabkled by trade liberalisation
agreements and by revolutionary developments in transport and communication
technologies (from containers to satellite radavigation) that have reduced distance and
time barrierdEC (2009a) As the economic activitysidecreasingly inhibited by national
boundaries, th&e o0 mp a wutreashdincreases and itheompetitive field expands to
include wider geographical aredE LOGIC (2009).

As a result, he volume of goods presently traded are more than 15 times gieatein

1950 and the world trade as a percentage of world GDP has tripled over the same period
[Petersen M.S. et al (2009aflthough the growth rate of globalisation is expected to be
lower in the future, basically due the recent economic crisis arftetrising fuel costhat

may lead to more regiona#id trade patternshe strong economic growth of many
developing countries implies further globalisation. Transport outside Europe will increase
much more than inside Europe and EU external trade andgptdnare likely to keep
growing rapidly in the coming yeafgC (2009a))

Moderate increases in transport costs, congestion, emissions and bottlenecks are expected
to result from this trend. A side effect gfobalisationis a deterioration of securitysa
regional tensions, too, become global.

Economic globalisation is also driven by the movement of knowledge (technology) across
borders, a general increase in education and a better use of available resources. Over the
last 1015 years, the average produity growth in the rest of the world (world excl.

EU15 and US) was about 0.5% higher than in the EU. The process of income convergence

is likely to continueover the coming decades, underpinned by a persistence of the existing
productivity growth rate difer ent i al s . As indicated by man
level of long run income per capitasgongly related to its human capif&letersen M.S.

et al (2009a)].

The effects of technological convergence are expected to be identical to those of
globalisation.
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3.6 EU enlargement and integration

The European market has witnessed a significant enlargement in the past decade and
especially since 2004 with the addition of 10 new member states ®©Uh&group and

the additional expansion in 2007. This sigraht trend is expected to continue in the
future basically taking into account the current status of countries as rmbgandidate
countries. In this respect, the inclusion of Turkey, Croatia and the Former Yugoslav
Republic of Macedonia (FYROM) matachieved by 2020 and will significantly increase

the common European market in terms of population and consumption. Other potential
candidates for future accession accentuate the significance of this [BkeLOGIC

(2009].

The EU enlargement will inde significant increase in commodity trading and freight
transport activity. This, in turn, will result in significant increasestransport costs,
congestion, emissions, noise, accidents and bottlenecks, accompanied by a moderate
increase in transporintie anda decrease in reliability. At the same time, the market will be
opened to low cost transport service providersich can lead to significant efficiency

gains through increased competition.

The integration of trade in the European Union through rdmoval of barriers and
constraints to trade and market access been the pillar of economic reform in the
European Union since its inceptiaim. addition, the EU Cohesion policy has been quite
active in the provision of transport infrastructure aimingirecreased accessibility of
peripheral countries and regions, which leads to enhanced transport demand and less
transport costs for the periphery but heavier traffic, associated with adverse effects on the
environment, at the centre.

Thus, the effects oEU integration are similar to those of EU enlargement. In addition,
integration may lead to improvements in the frequency of transport services.

3.7 Increasing scarcity of fossil fuels

The global increase of economic activity and the rise of new countridseirglobal
economic field(e.g., China, India) have led to a significant increase in global petroleum
consumption. At the same time, the existing exploitable oil sources and oil reserves cannot
cater for the increasing demand for petroleum. This suggeststibrtages of petroleum
resources may become imminent given the difference between the increasing rate of
demand and consumption and the rate of introduction of new resdiBEesOGIC
(2009].

As a resultpil and other fossil fuels are expected to lmeeanore expensivea the coming
decadesleading to very significant increases in transport costs due to the high dependency
of freight transport on fossil fuels (94% dependency in 2005). This in turn will result in
reduced demand for transport servicdbeid at a moderate level due to the relative low
price elasticity of the transport sector. One reason for this is the fact that transport is the
one sector of the economy where substitution with other fuels has been negligible
[Petersen M.S. et al (2009a)

On the long term, howevethe need to move to a leearbon economy and the growing
concerns about energy security will bring about a greater supply of renewable energy,
made much cheaper by technological progress and mass production. The shiftvi relat
prices will make investments in alternative energy sources more attractive, in spite of the
high variability of those priceI.he immediate consequence of such transformation will be
the reduction in the need to transport fossil fuels, which curregpiesent around half of

the volume of international shippinidgC (2009a))
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3.8 Increasing social and environmental consciousness

The deterioration of the global ecological environment has motivated consumers to
acknowledge the dependency of human existendd® natural environment and the need

to protect it from theegative impacts of human activity.

The i mpact of an emerging fAenvironment al c
important.It may lead to a move away from owning a car being seenstatss symbol

and the only provi {PeterseroM.S. étal§2009d)] mayyalsofleace e d 0 m¢
to a preference towards goods that are produced and distributed with envietlyment

friendly processes, which in turn may impose special transmortaequirements.
Environmental consciousness of consumers may generate pressures to companies to
decrease their emission footprints and use more enviroahyeftendly transport modes

(where possible)such as rail, inland waterway transport and shegt shipping[BE

LOGIC (2009]).

Significant improvements in terms of congestion, emissions, noise and accidents might
result from this emerging trend, while a moderate reduction of bottlenecks is also possible.
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4 Trends in logistics

The section deals with ahges in the logistics environmeAt.total of 12 changes in this
theme have been identified through the document fiches. Their screening and processing
has resulted in the 10 definite changeSalhle3 below.

4.1 Relocation of production and wider sourcingand distribution

The trend of fpbalisation identified in the previous sectiorg leading to new ways of
organising production and distribution, relyihgavily on efficient supply chains and thus
the organisatio of the logistic procesdndustrial companiebavea strong incentive to
concentrate productioim fewer factorieg(spatial concentration) througtxploitation of
economies of scale and monetary (i.e. demand and supply linkages) amdmetary (i.e.
knowledge)conditiors in certain geographical regions.

Transportation costs also have an incremental effect on geographical concentration of
production. The continuous rise in fuel prices suggests that companies would move
towards the spatial concentratioh production through relocation closer to the markets
they serve (geographical concentration). Thasnany sectors thimcus has moved from
nationally based production to single locations producing a partistdduct for the world
market[BE LOGIC (20®)).

Concentration of inventory has been anottedaitedlogistic trend over the last decades. A
reduced number of stockholding pointembined with the subsequent reduction of safety
stocks and economies of scale in warehousiag, yield a financial beefit much bigger
than the additional transport cost they usually cause due to longdPeipssen M.S. et al
(2009a)]

Furthermore, through the wider sourciafysupplies supported by the increasese of

ICT applications,companies are able to takelvantage of cost differences (e.g. raw
materials cost, labour cost, manufacturing cost) among a larger number of
regions/countries. This may lead to an increase in the economic activity of the regions in
which the cost of said resources is low8imilarly, ICT applicationshave enabled
companies to expand their customer base to a global level. Products can be purchased
electronically by individuals throughout the world, and companies need to cater for the
provision of the appropriate transport servicebttiog thér products tothesecustomers

[BE LOGIC (2009).

The impact othese trends isicreasd demandor freight transport servicdsasically due

to longer distanced his would result in significant increases in transport costs, frequency

of service,congestion, emissions and bottlenecks along specific corridors. Provided that
the modes most affected by these trends are waterborne and rail transport, the effects on
accidents, noise and transport time are expected to be moderate. Increased use of ICT
applications is also envisioned.

4.2 Supply chain integration and information sharing

While the field of competition for enterprises has expanded across national boundaries,
current trends demonstrate a shift from competition among enterprises to competition
anmong supply chains. The business environment is characterised by the requirement for
supply chains to optimise their overall performance by removing barriers inhibiting the
flow of materials/products, financial resources and information. In order to eécti

02-30-RD-2011-01-01-4 25



SuperGreeni Deliverable D2.3

Table 3. Effects of trends in logistics

Efficiency Service quality Environmental sustainability | Infr. Suff. Social issues
" .
5 5 =y g Lg_ -‘E E o 'E E @ *L-'Cﬂ Fiche and
SlElE B el L] Sl a2 D] g fmese
No. |Change E Eleg 2GS 8|8l 8 &S| Z[s8s ]| &8 5| 2|2 |number
1 |Spatial concentration of + + + + + + ++ ++ + ++ + + |2/20, 48/5
production and inventory
2 |wider sourcing of ++ + ++ + + ++ + + + + + + |2/21
supplies and wider
distribution of goods
3 |Supply chain integration +[-- -- + +H+ -- -- -- -- -- - - |2/22,9/5
Information sharing +/- - ++ +H -- - 225
3 |lmproving responsiveness + - ++ ++ ++ - + + + + + + + |2/23
to customer requirements
(agility/adaptability)
6 |Increasing direct + - + + + + + + + + + + |2/26
deliveries
7 |Increasing transport + + ++ ++ 2/15
emissions
8 |Reverse logistics +[- + + + + + + + + + |2/2a
9 |Containerisation + + +HH + + + + - 42/9
10 |Hub & spoke system -- + + +H - |+ - [+ |+ + + [42/a

Legend: +/- = moderate increase/decrease; ++/-- = significant increase/decrease; +++/--- =very significant increase/decrease (and combinations thereof)
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manage the complex flows among supply chain partners and to improve efficiency and
customer responsiveness, integration among the various supply chain partners is required
[BE LOGIC (2009].

This trend is further enhanced by the increasing levels of congestion and transport related
emissions, which are expected to place mounting pressure on the service providers to
develop comprehensive, integrated service concepts and business tmaidetsnplement
existing ones. Models and service solutions should support innovative business practices,
route planning regimes and efficient transhipment of goods between modes and networks.
The dominant factor for these developments will be extensyeparation between the
various actors in the chaigRTRAC (2010).

Supply chain integration has positive repercussions to all performance indicators basically
through better utilisation of infrastructure and vehicles/vessels. Significant improvements
in costs, transport time, reliability, safety, congestion, emissions and noise are expected
alongwith very significant ncrease in the use of ICT applications. All these gains by far
exceed the extra cost of coordination among chain partners.

Information slaring is considered as the basic pillar of supply chain integration. It has a

positive effect on demand planning (including collaborative demand forecasting), capacity
planning, planning of production activities, performance management, and inventory
mana@ment and replenishment (among others). Information integration is considered as
one of the most prominent future trends in supply chain managéBEmiOGIC (2009).

Information sharing will be beneficial in tackling administrative bottlenecks and lead to
significant gains in reliabilitand safety, and moderate ones in transport time and cost. The
very significant increase in the use of ICT applications isesatfent.The inclusion of a

cost element directly related to the exchange of information wagested at the Antwerp
workshop.

4.3 Improving responsiveness to customer requirementnd direct deliveries

As the focus of market competition is gradually shifted from int@npany competition

towards competition among supply chains, the end customer aetiish becomesthe

major determinant of supply chain success or failure. In such competitive and increasingly
volatile markets, supply chains tend to adopt ogdimnal and management structures

that enable them to respond to the emerging market comtest®ort response times, high

product and service variety, and highly custsadi product and service offeringdn

equally important requirement&asgi | i t vy, defined as fdAthe abil
quickly to unexpected or rapid shifts in supplyn d  d e[BEaLO@IGC (2009).

The agility/adaptability trend is expected to lead to significant improvements in the
reliability and frequency of the services, while moderate gains are expected in terms of
transport time and safety. The role of ICT apgiicns is once more significant. On the
other hand, the more frequent, flexible and faster services are more tuned to road transport
and, therefore, will be associated with higher congestion, emissions, noise, accidents and
finally transport costs.

The increasng individualisation and proliferation of electronic businasentified in the
previous section, are directly related imcreasng direct deliveries of goods. This
disintermediation has the benefits of reducing lead timestatadl costs to custons,

while at the saméime it provides customers with access to a wide range of products.
Direct deliveries are bgefault small and more frequent and presuppose a move towards
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smallersize vehicles[BE LOGIC (2009). Their effects are very similar to tr@®of the
agility/adaptability trend.

4.4 Increasing transport emissions

CO, emissions from the transport sector attract the attention of both transport and climate
change policymakers because of their share of overall emissions and their persistently
strong gowth. Over the past three decadé&, emissions from transport have risen faster
than those from all other sectors and are projected to rise more rapidly in the future.

Emissions from transport represent a very high share of overall emissions fohaans)

too. Despite the progress made during the last two decades basically through setting
stringent emission standards on vehicles/vessels and fuel quality, air quality in the areas
immediately adjacent téransport activity, particularly in urban asgas still a central
problem[Petersen M.S. et £009a)].

The emerging social anehvironmental consciousnesslture, mentioned in the previous
section, is expected to add to the pressures already exerted by policy makers towards
sustainable mobilityA broad range of policy measures atlailels of governangeeither

in force or in the formulation phase, are expected to lead to improvements which, however,
will not be able to reverse the trend basically due to the rising transport demand and the
long life of transport infrastructure and means that does not allow for impressive
improvements in the short term.

4.5 Reverse logistics

Reverse dgistics activities may include the collection of used, damaged, unwanted or
outdated products as well as packaging simpping materials from the end user or reseller
and their further manipulation (e.g., resell, refurbish and reuse, salvage, recycle).

The trend towards intensification of reverse logistics activities is becoming more
pronounced with the rise of enviroemtal concerns andhe tendency for higher
commodity prices (e.g., oil, steel, copper) within the last decadehermore, tsicter
requirements in recycling and remanufacturing, waste management and disposal
regulations focusing on safety, as well aseeafsdisassembly and sorting are predicted to
render reverse logistics an inseparable part of supply chain managerttenfuture BE

LOGIC (2009]).

Although this trend is expected to improve the environmental performance of other sectors
of the economyit burdens that of transport as it generates additional demand. Moderate
increases are, thus, projected for costs, time, congestion, emissions, noise and accidents,
with a parallel increase in the use of ICT applications. On the positive side, improsement

in efficiency can be expected through better load factors on the return trips.

4.6 Containerisation and hub & spoke system

Despite being introduced in commercial shipping more than 50 years ago, cosdtoreri

is still considered as a trend in logistics,iekeeps gaining shares in the transport of break
bulk commoditiesin 2005, it was estimated that some 18 million containers made over
200 million trips. Over 90% of global ndsulk cargo is carried in shipping containers.

The ISO standards covering extal and internal dimensions, corner fittings, and
identification markings were introduced between 1968 and 1$M.standards continue
to be improved and new detailed standanasbeingoublished. The lad60 handbook a
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freight container standards svessued in January 2007. It contained new standards dpr 20
400, and 4% containers One of the new standards covered container equipment data
exchange (CEDEX)LIoyd Michael (201Q).

Containerisatiomas led to very significant improvements in cargodtag efficiency and
therefore cosfs Other significant improvements concern time, safety, security and
bottlenecks in ports. The management and control of containers and corekitest
operations has been the subject of a wide range of ICT applsdboryears. Improve
ments in reliability, frequency and accidents are also associateadomthinerisationOn

the negative sidesontainerisatiorleads to increased fuel consumption and emissions due
to the reduced capacity of the vehicles/vessels treguirom the need to transport the
container itself along with the freight. Another problem with similar effects relates to the
need for container relocation due to unbalanced trade flows.

The negative environmental performance of containers can beati@\by the huland

spoke system. The idea is to concentrate freight traffic at a relatively small number of
terminals, called hubs. The use of highly efficient hub facilities and the routing of
consolidated flows through intéwub links allow the explaogtion of economies of scale in
both commodity handling and transportation, which is performed by larger and maere cost
and energefficient vehicles/vessel3he adoption of hulandspoke networks was one of

the most significant innovations occurred in #ie transport industry, following the US
airline deregulation in 197&ince then, e hubandspoke structure hasharacterisedhe
reorganisatiorof transport networks all modes.

In addition to gains in efficiency and environmental performance,htiteandspoke
system brings improvements in frequency and ICT applications, at the expense of transport
time, andocalisedbottleneck, emission and noiseoblemsat the hub areas.

“ It has been estimated that container cargbeisig moved nearly twenty times faster than -pomtainer
break bulk.
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5 Public policies

The section deals with changesrgued by EU policies. The review of numerous EU
policy documents and related studies resulted in the identification of 255 changes through
the document fiches. Their screening and processing has concluded with the 20 definite
changes ofTable 4 below. One more change (green public procurement) was added
following the Antwerp workshop as suggested by the stakeholders.

5.1 Liberalise transport operations

Following the efficiency gains achieved by the market opening in air transpodh Wwhve
resulted in a significant reduction of user costs, the 2001 White Paper set the liberalisation
of road and rail transport operations as one of its main objectives. With-tadlesb Third
Railway Package for rail an&egulation No1072/2009for road haulagethe legal
framework of market opening is almost complete.

Some issues such as opening up competition in the provisionteymiodal terminal
services Kessel+Partner et al (2004)] and psetvicef P-|l sson C. et al (2
existingdifferences in taxation and subsidies [EC (2009a)] still need to be addrgssed.
effort is needed, however, in enforcing dwmmpdition rules[EC (2009a)]. The setting up
of a scoreboard for monitoringil market opening, introduced by the Miefm review is
an attempt in this direction.

It should be noted that the remaining bottlenecks and other barriers in relation to the
internd transport market are mentioned by timwv White Paper as one of the challenges
that transport faces, while the creation of a genuine Single European Transport Area is one
of the four tiers of the selected strategy for the next decade [EC (2011)].

The efects of liberalisation are significant reduction of user casisgestiontransport
time, emissions, noise and acciderdad significant increase of reliability and frequency
of service. These gains are achieved basically through better utilisatiafrasftriucture
and vehicles/vessels (higher load factors and lower empty trip faatotsnore intensive
use of ICT applicationdt is noted, however, that the lower transport costs will have a
positive impact on transport demand, and for most KPIs theeabains will be mitigated
but not reversed.

A related issue is the requirement of the Freight Transport Logistics Action Plan [EC
(2007b)] for green corridors to offer fair and rdiscriminatory access to all types of
infrastructure. The relevant exttdoom the text is the following:

fiFair and nordiscriminatory access to corridors and transhipment facilities is a

requirement for canodality and needs to be addressed. Restrictions of access
to themarket for terminal operationsiter alia, in ports ad marshalling yards,

can haverepercussions to the customers of these facilities. Open and non

discriminatoryaccess for operators and customers of these facilities should be
ensured iraccordance with the rules of the Treaty.

In the First Regional Super€en workshop in Naples, Italy on 19 October 2010, the
consortium asked stakeholders whether this requirement should: (a) enter the KPI structure
as a YES/NO variable, (b) be ignored, or (c) be kept as a prerequisite outside the KPI
structure. Option (c) as the most popular one with 14 out of 25 definite answers received

02-30-RD-2011-01-01-4 30


http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009R1072:EN:NOT

SuperGreeni Deliverable D2.3

Table 4. Effects of changes in public policies

Efficiency] Service quality Environmental sustainability Infr. Suff. Social issues
E E '1% % : 1
= T = g - g E . E i " =
O - - O - - - Sl 22| s |s
g £ = o w & & iy g - £ = - = & |Ficheand
Mo. |Change £ E - £ 5 5 3 3 =2 = E 3 2 E i 2 |measure number

1 |Liberalize transport - — ) | = = +—+ I S I 5 I T I S I —[-} | =) |21/20, 24/1, 26/3, 29/4,
operations 40/9, 42/1,47/8

2 |internalise external costs + — - - - - - - - |2/f19,11/17,12/8,12/11,

16/1, 16/2, 16/4, 17/1,
17/2, 18/1, 26,18, 27 /16,
29/26, 29/27, 39/16, 42/2,
441, 47/7, 48/15, 57,3,

3 |Setenergy consumption, + - - - - — |1/2,2/7,11/22, 16/3,
emission/noise standards & 18/2, 26/6, 276, 39/14,
other regulatory measures 42/4,42/5,53/4

4 |Tighten up and harmonise + + - - 3/1, 26/13, 29/10, 29/22,
safety standards 2925

5 |Tighten up security +/- + + + - [+ 129, 20421, 26/14, 2615,
standards 57/7

& |Standardise transport units - - + - - [+ == - [+ - -+ [+ |8/1,9/3, 20423, 20/24,
and vehicles 20/25, 29/17, 39/15, 42,7,

42/13, 59,9

7 |Harmonise infrastructure + = - + ++ - - - - — 2f17, 11423, 261, 29/5,

[interoperability) 29/, 2912, 29/23, 48/14,
5E/2, 56/3, 59/8

2 |Harmonise rules and - + - - - - - - - - |24j2, 24/3, 25/2, 25/3,

enforcement 254, 255, 275, 29/1,
29/13, 29,14, 25/24,
29/29, 32,1, 33/1, 33/2,
351, 57/1, 57,2, 57/4,

9 |Standardise liability and - [-) [ - [-) [ [-) [} |=20/18, 20/19, 20/20, 29/3,
documentation for multi- 52/2, 59/6
maodal transport

10 |Simplify administration - - H+ - 2/16,11/21,13/1, 13/2,

13/3, 13,5, 13/8, 13,7,

13/8, 13,9, 20/16, 20,22,

223, 2743, 299, 29/11
Legend: +/-=moderate increase/decrease; ++/-=significant increase/decrease; +++/— =very significant increase/decrease [and combinations thereof)

02-30-RD-2011-01-01-4 31



SuperGreeni Deliverable D2.3

Table 4. Effects of changes in public
Efficiency] Service quality Environmental sustainability [ Infr. Suff. Social issues
o .
% | E 5| & s i
; E = & E % % _S G W b
] ] = g T o = o i 2 i =
iy & 2 3 g 2 o ¢ 20 5 3 < % |Fiche and
& 5| T N S 5l e8] &8 8| = el 2| 2| g | %
MNo. |Change = = o o u O 4] O bl = = o] o m b = |measure number
11 |Create freight-oriented - +H ++ - - (-] (-] (-] (-] (-] -} (-} |11/14, 20/28, 21/1, 21/4,
corridors 21/5, 26/2, 30/1, 40/4, 42/10
12 |Develop green corridors - ++ ++ - - -- -- -- -- -- -- - |11/11, 20/26, 20/27
13 |Employ a spectrum of R R e O~ - -a -0 + [ -0 |- [1/1512/2 14/2, 20725,
instruments to fund 20/33, 22/4, 22/5, 23/1,
infrastructure and other 26/7, 27/1, 27/2, 29/8,
actions 29/15, 29/21, 42/14
14 |Bring ICT applications to -- -- ++ +++ - -- -- -- -- -- - -- 26/11, 26/21, 26/22, 27/15,
market (ITS, ERTMS, RIS, e- 31/1, 31/2, 31/3, 34/1
maritime, e-freight, e-
customs)
15 |Enhance education and - - + + - - - - - - - 9/9, 20/9, 22/7, 25/1, 26/10,
training 27/8, 27/9, 29/2, 29/16, 59/5
16 |Ensure satisfactory working - + - - - - - - 11/22, 26/9, 29/2, 29/14
conditions
17 |Support research & -- - + +++ - - - |9/7,9/8, 11/19, 26/16,
development 26/17,27/7,37/2
18 |Educate, inform and - - + + - - - - - - - - -- - |1/3, 11/24, 20/10, 20/13,
involve the greater public 20/14, 20/31, 26/12, 27/10,
in transpaort policies (incl. 39/4, 47/2, 47/5, 53/5, 59/1,
labelling) 59/2, 59/3
19 |Monitor and publish - -- ++ ++ - - - - - - - -- - |20/8, 20/11, 20/12, 20/15,
service gquality indicators 20/32, 21/2, 27/4, 27/11,
27/12, 59/4
20 |Promote international (-) (-} (+) (-} 11/25
cooperation with EU
neighbouring countries
21 |Green public procurement - - - - -
Legend: +/- = moderate increase/decrease; ++/-- = significant increase/decrease; +++/--- = very significant increase/decrease (and combinations thereof)
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(refer to Deliverable D2.4°For more details)Basedon this opinion, the report concluded
t h at isa prdcaondition which is already regulated at the EU level and must be applied
by the Member States.

EC (2007b) sees green corridors as a field for experimenting emtironmentally

friendly, innovative transport units, and with advanced ITS applications, in a sense
rendering green corridors the | aboratory f
new TENT guidelines Along the same line of thought, the green corridors can become a
laboratory for tansport policies, too. It is recommended for the Commission to assess the
possibility of including the fair and nediscriminatory access requirement as a
prerequisite for | abelling a particular <cor

5.2 Internalise external costs

The internakation of transport related external costs is an issue thatraiseslin the
1990s (1995Green Bo& on fair and efficient pricing was broughforward by the 2001
White Paper, which included as two separate acttbassetting outof the principles,
metodology and structure of an infrastructgrearging system andhe uniform taxation

for commercial road transport fyelvas reaffirmed by the Milerm review which
proposed an EU methodology for smart infrastructure chargimg) gained momentum in
the last three years with numerous studies and policy papers [Kahn Ribeiro et al (2007),
Maibach et al (2008)C (2009a), EC (2009bRetersen M.S. et al. (20098E LOGIC
(2009) Lloyd Michael (2010)].With the recent release of the new White Paper, the
European Commission sets year 2020 as the deadlinghtorfull and mandatory
internalisation of external costsr all modes with emphasis anad and rail transpofEC
(2011)]

Prices refledng all costsi internal and external conveythe right signato economic
actors who haveeconomic incentive to use safer, more silent andnvironmentally
friendly vehiclesor transportmodesand, to plan their trips according to expected traffic
conditions, leading to efficiency gains (seen from the welfare ecasgmint of view).

The principle applies to all modes. In the road se&@r(2008c), which forms part of the
Commi ssi onods A Gr e eni npyoposeraa redspo roft Qirectigea c k a g e
1999/62/ECenabing Member States to integrate in tolls levied onvysgoods vehicles an
amount which reflects the cost of air pollution and noise pollutansed by traffic.
During peak periods, it also allows tolls to be calculated onbtss of the cost of
congestion imposed upon other vehiclés.the rail sectorEC (2008d) suggests the
introduction of differentiated track access chargdmsed on noise emissions. In the
maritime sector,EC (2009b) suggests the promotion a European Environmental
Management System rewarding efforts towards greener shjppwhge for inland
navigation,Visser J.A. (2008) suggests the introduction ofa(jniform and transparent
EU scheme for port dues and canal fees, based on marginal costs pricing premtles
(i) an EUwide transparent scheme of low water tariffs

In all ceses, it is suggested that revenues generated by internalisation bhauseéd by
Member States for makingansport more sustainable through projects such as research
and development oaleaner and more energy efficient vehicles, mitigating the effect of

® Indrek llves et al (2010Benchmarking of green corridors (Version $uperGreen project Deliverable
D2.4.1, Document number: 80-RD-201014-01-0.
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transportpollution or providing alternative infrastructure capacity for ugefs (2008b),
EC (2008c)]

The expected effects of externality internalisation are significant gains in terms of
emissions, noise and congestion, at the expense of increasembsitserThe role of ICT
applications is crucial in making the internalisation possible and in reducing the operating
and management costs of the relevant schemes.

Following the thinking presented in the previous section, it is suggested that the
Commissionassesses the possibility of including the internalisation of external costs,

which for the time being remains voluntary, as a prerequisite for awarding the green label
to a particular corridor.

5.3 Set energy consumption/emission/noise standards@&her regulatory measures
The nternalisationof external costs presented abasea necessary step in itself, bat
order to be effective it should be part of a policy packagecluding various other
elementsone of which isetting standards.

The firstfuel ecommy standards were imposed by theSlin 19750n new passenger cars

and light trucks(enforced in1985. They have been effective in slowing the growth of
GHG emissions, but so far growth of transport activity has overwhelmed their impact. The
policy has been adopted by most developed econorareskey developingones Kahn
Ribeiro et al (2007)

The EU is already now a major standard setter. EURO emission standards for road vehicles
are increasingly being adopted also outside EufB@(20093]. In addtion, EC (2008d)
suggests thentroduction of noise emission ceilings

Regulatory measures other than standard setting can be efficient and effective. They
include among others:

o introduction of Low Emission (or Environmental) Zonédl¢n, J. et a(2007)and
Lloyd Michael (2010)

o restricted access to goods vehicles (per tonnaginse urban areaSTRATEC
S.A. et al(2005)]

o removal of nighttime/weekend driving bans for freight in urban aneader certain
conditions PAllen, J. et a(2007)].

Kahn Ribeiro et al (200Y indicate that such measures could contribute to significant
emission reductianif applied togethewith fiscal instrumentsand they would work well
with adequate monitoring and enforcemgygtems.

Significant improvements in emissionsdamoise, accompanied by moderate cost increases
are expected to result from this change.

5.4 Tighten up and harmonise safety standards

The establishment of stricter safety standards for all transport modes, and their
harmonisation across Member States wasxticit objective of the 2001 White Paper,
which also set the target of halving the number of road deaths over the perie202001

The same document suggested the encouragemerdepfendent technicatvestigations

of road accidents.
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The Midterm reviav recognizedhe failure of meeting thead safetytarget ofthe White
Paperand reaffirmed the intention of the Commission to work in this direction, suggesting
the strengthening of the function of the European safety agencies for all modes [EC
(2006a)].

In 2009, the &afety project reported progress made in setipgyating requirements and
quality of service standardsith CEN, towards thedevelopment, deployment and use of
Intelligent Integrated Road Safety Systems (IIRE3rrota A (2009].

With the new White Paper, the EU aims at halving road casualties by 2020, and move
close to zero fatalities in road transport by 2056c@kding tothe same documerthe EU
should become world leader in safety and security in all modes of trangp@t(2011).

The effects of enhanced safety standards are expected to be very significant reduction of
accidents. Improvements are also projected with regard to cargo safety and reliability, at
the expense of increased transport costs to the user.

5.5 Tighten up security standards

The 2001 White Paper did not refer to secuyrityt a security policy was developefter

the attacks of 11 September 2001. Nowadays there are EU legislative measures on
transport security for most transport modes and for critical infrastagcwhile EU naval
operations have been launchedentlyto fight piracy which is becoming a serious global
problem [EC (2009a)]Secure transport is seen by the new White Paper as an important
feature of an efficient and integrated mobility system, @odt of the 131 initiatives of the
document relate to this issue [EC (2011)].

Enhancing securitystandards willreduce significantly the relevant risks amdprove
reliability and ICT applications, at the expense of transport time and cost (although it is
possible to havdower insurance premiupsHowever, as presented in more detail in
Section 9.6,due care needs to be givéo avoid ovetregulation, whichcan create
bottlenecks and hawagnificantadverse effects on transport tirwedcost.

5.6 Standardisetransport units and vehicles

The standardisation of transport units and freight loading techniques is a theme that comes
up very frequentlyin the policy documents of the last decade [EC (2001), ZLU et al
(2003), EC (2007Db), Lloyd M. (2010)]. The Freightansport Logistics Action Plan [EC
(2007b)] suggests amending the directive on Intermodal Loading Units, so as to facilitate
transhipment between modes and reflect technological developritealso calls for a
mandate to be given to the EU standardisatiodies for establishing new loading unit
standards.

This change is expected to lead to significant gains in terms of costs, time and reliability,
accompanied by moderate improvements regarding bottlenecks, emissions and cargo
safety.

The related subjecof modifying the standards for vehicle weights and dimensions
allowing the introduction oflong & heavy vehicles (LHVS) is a rather controversial
proposition with strong support and npagligible oppositionKahn Ribeiro et al (2007),

De Ceuster et aR008),ERTRAC (2010)Lloyd M. (2010) and EC (201]) De Ceuster et

al (2008) conclude in favour of LHV introduction, as it would lead to redopedational
costs(due to greater loajisreducedemissions (C@ NOx, PM) and improved safety due

to the laver number of trucks needed for moving the same amount of goods (despite the
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fact the safetyof the individual LHV is worse than that of a smaller trycknd would
alleviate the dver shortaggroblem. On the negative sidafrastructure investments riee

to bemade (on bridges and pavement) and, there is the potential of rising road shares vis
vis the other transport modes with adverse effects on congestion, emissions, noise and
accidents

5.7 Harmonise infrastructure (interoperability)

Infrastructureis@ scarce resourceo and wil|l be even
transport increaseBiteroperability i.e.the ability to run on any stretch of the netwaska

quality characteristic allowing the efficient use of existing infrastructure.

In the road sector, existing problems concern ooértain limitations on weights and
dimensions which are not uniform for all EU countries [Petersen M.S. et al. (20b@a)],
incompatibility of toll systemsHC (2001) and ZLU et al (2003)] and wide divergenc wi
regard to truck parking security standards [Visser Hans et al (2007)].

On the other hand, rail infrastructure has for historical reasons been fragmented even
within borders. Although the standard gauge is used in the majority of EU member states,
there still exist other gauges, which hampers the easy transfer of trains across borders.
Ot her probl ems relate to safety systems,
education and electric current systefRetersen M.S. et al. (2009aplthough ERTMS

has been a significant progress in this direction anishdseasingly being adopted also
outside Europe [EC (2009a)], there is still a long way to go before a train can be sent
across Europe with the same locomotive, the same driver and without unnestgsagt

the borders. This technical harmonisation will cost tens of billions of EEH$2001)]

The expected gains from interoperability are very significant reductions of bottlenecks and
significant improvements in costs, time, reliability and emissioOnce again, the
extensive use of ICT applications is a prerequisite. At the Antwerp workshop, it was
suggested to add a cost increase dimension due to higher investment costs for
infrastructure and vehicles.

5.8 Harmonise rules and enforcement

This area oharmonisation concern operational matters such as:

o licensing of operators [EC (2001), EC (2006b), EC (2007f), EC (2007g), Europe
Economics (2009)isser J.A. (2008)]

setting up Ebwide registers of licensed operators [EC (2007f), EC (20079)]
crew compogion [EC (2001), EC (2006bYisser J.A. (2008)]

working conditions [EC (2001), EC (2006N)isser J.A. (2008), EC (2011)]
vehicle/vessel certificatiorEP&C (2006) EC (2011)

rulesonthe transport of dangerous god&$&C (2008b) EC (2011)

rules on bading and unloading conditiofdisser J.A. (2008)]

rules on border procedurpgisser J.A. (2008)]

rules for inspections and penalti€J (2001), EC (2007gEC (2011)

As the legal framework for market opening is being completed, emphasis shoulddze pla
on enforcement issues.

Harmonisation contributes towards creating a level playing field, which in turn leads to
improvements in costs, reliability, safety of humans and cargo, and environmental
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performance, all through reduced administrative barriend &etter utilisation of
infrastructure and vehicles/vessels.

5.9 Standardise liability and documentation for multimodal transport

Existing transport documents araodespecific. Multimodal transport documents exist,

but they are not sufficiently widely used electronic format.EC (2007b) suggests
establishing asingle European transport document that can be used in all transport modes,
therebyfacilitating multimodal freight transport and enhancing the framework offered by
multimodal waybills or multimodaianifests An electronic format of this document can

be developed in the framework ofeeight 5] © g r e (2010)eBEC K201r1)].

Furthermore, if thework takng place at global level (UNCITRALtowards creating a
multimodal regulatory structure for bdity fails, the Commission will assess the need for
introduction within the EU of a standard (fakhck) liability clause, meaning that if nothing

else is agreed between parties to a transport contract, this standard clause would
automatically applyEC (2007b)]

The direct effect of this change will be improved efficiency of multimodal transport chains.
If, in addition, this would result in cargo shifts from road to multimodal solutions, gains in
congestion, emissions, noise and accidents should betedpec

5.10 Simplify administration

The Freight Transport Logistics Action PlaBC (2007b)] is one of the many documents
reviewed that find substantial potential f@dudng the cost of regulatory requirements
through he simplification and decentralisation wéightrelated informationexchanges,
especially when usinmformation and communication technologiéissuggests building
on the ecustoms initiative EP&C (2008a)] and developing &amework for the
information to be given onlgnce (‘single window'and for the goods to be controlled by
the authorities at theame time and at the same place (‘one stop administrative shop").

The relatedconcept of dreight which happens to be the very first action of the Freight
Transport Logistics Action Plargenoes the vision of a papéree, electronic flow of
information[EC (2007b)] More specifically, the €reight project§j © gr e 1i201D)e r k e r
EC (2011)], commissioned in response to this action, aims at

¢ a standard freight information framework;

a single Eropean transport document;

a single window and one stop shop for administrative procedures;

simple, harmonised border crossings procedures; and

secure and efficient transport corridors between Europe, USA, and Asia.

Administrative bottlenecks constitute significant barrier for integrating shesta
shipping in the transport chains, and in addition to the abovementioned measures
concerning all modes, EC (2009c) proposes actions likaplisication of customs
formalities for vessels sailing only betweeb orts drawing up guidelinedor speeding

up documentary checks related to animal and plant products carried between EU ports
rationalisation otlocuments requested under different bodies of legislat@mnplification

of rules on carriage of dangeswoods by sea, and facilitation of Pilot Exemption
Certificates (PECjssuance. Most of these actions have found their way to the new White
Paper, too [EC (2011)]. Furthermore, EC (2007b) calls fampkfied port access
requirements and Visser J.A. (200@8r transformingfrequently used documenits inland
navigationinto an international multilingual database
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Very significant reductions of administrative bottlenecks are expected from these
measures, with the assistance of advanced ICT applicatiomsficigt gains in terms of
time and costs are also foreseen.

5.11 Create freight-oriented corridors
The development of freighdriented corridors is of particular importance to the green
corridor concept and deserves special attention.

The ideaintroduced wih the2001 White Papeir Time to decid¢EC (20QL)] as:
fiSupport the creation of new infrastructure, and in particular rail freight fregways

was partly implemented witRegulation (EU) N®13/2010 of the European Parliament
and of the Council of 23eptenber 2010 concerning a European rail network for
competitive freighfEP&C (2010)].

The Regulation ésignates FEuropeancorridors as initial freight corridors (6 should be
establishedn 3 years, the rest in 5 years), where sufficient priority is giv@mtérnational
freight trains.As shown inFigure 3, there is significant overlap with the SuperGreen
corridors. In addition, it mkes it mandatory for each Member Si{@ecluding Cyprus and
Malta) to participate in the estalfiment of at least one freight corridor.

In recognition of the multiplicity of entities involvedhe Regulation sets up a detailed
governance structur&igure4), including representatives of the Member Stateaiites,
Infrastructure Managers, Railway Undertakings and terminal owners/managers. To
simplify communication with applicants and other interested parties, the establishment of a
onestopshop is foreseen.

_ Freight—oriented corridors
. ‘/

e SuperGreen corridors

Figure 3. Overlap betwveen Freightoriented and SuperGreen corridors
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Figure 4. The governance structureof freight-oriented corridors

The implementation measures prescribed by the Regulation include: (a) a market study, (b)
an implementation plan dedaing the characteristics of the freight corridor, including:
bottlenecks, the programme of measures necessary for creating the freight corridor and the
objectives for the freight corridor, in particular in terms of service quality and its capacity,
(c) an investment plan including financial requirements and sources of finance, (d) a
deployment plan relating to the interoperable systems along the freight corridor, (e) a
performance monitoring mechanism and, (f) a user satisfaction survey; all updated
periodically.

Another point of interest to SuperGreen is the definition of a fregkhted corridor
provided by the Regulation: a corridor crossing the territory of at least three Member States
or of two Member States if the distance between the termimaied by the freight
corridor is greater than 500 km.

The scheme:

o is compatible with the revitalisation of rail transport strategy,

o is compatible with the sustainable mobility strategy,

o minimises the need for major investments associated with a dediaateeight
network,

o addresses the fragmented nature of European rail operations through enhanced
international cooperation,

o is consistent with TEN,

o is consistent with ERTMS, and

o is consistent with the corridor approach.

The effects of the freighariented corridors on cargoesdreadytransported by rail are very
significant improvements in terms of Dbottlenecks, transport time and reliability.
Improvements are also expected in term of safety and security (through better
coordination) and costs, while IG3pplications will have a significant role. If the scheme
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succeeds to attract road cargoes, significant gains will also materialise in congestion,
emissions, accidents and noise.

5.12 Develop green corridors

The concept was introduced by the Freight Transpogistics Action Plan [EC (2007b)]
asfifreight transport corridors between major hubs and by relatively long distahoeg

which the industry will be encouraged to rely oangodality and on advancedchnology

in order to accommodate rising traffic volam while promoting environmental
sustainability and energy efficienoy.

The present project aims to provide a more detailed definitiome&fhgcorridorswhich
couldalsobeused to experiment with environmentaliiendly, innovative transport units,
andwith advanced ITS applications.

The selected KPIs, used in assessing the effects of changes throughout this report, and
which will be closely monitored during the implementation phase of green corridors,
signify the areas of potential improvements. Sigaifit gains are expected in relation to
emissions, noise, congestion, bottlenecks, reliability, use of ICT applications and accidents.
Moderate improvements are expected in costs and cargo safety and security through better
integration of modes, more eftae transport chains and better utilisation of the vehicles/
vessels. Although monitored, the expected improvements in terms of transport time and
service frequency are negligible.

5.13 Employ a spectrum of instruments to @ind infrastructure and other actions

The transition towards a low carbon economy will impose a substantial overhaul of the
transport system. This will require considerable funding,asutlescribed in Section97

the necessary resources will be difficult to flieC (2009a))

Presently, infastructure projects are financed mostly by the Member States with support
from EU instruments like the TEN Programme, the European Regional Development
Fund, the Cohesion Fund, and the European Investment Bank. A small but increasing
contribution comesrdm Private Public Partnership schemes.

I n its proposal for a AEurope 20200 strate:
Ato mobilise EU financi al Il nstrument s (e.
framework programme, TENs, EIB) as part afconsistent funding strategy that pulls
toget her EU and national public and privart
proposing setting wup an integrated Europe
necessarily be restricted to supporting infrasuire investments only, but could also
contribute to integrating other transport potigyated components (Marco Polo, SESAR,
technological deployment, Green Corridors, links to the neighbourhood countries, research

and development in transport) toprame t he emer gence of i ntegr
This view is reaffirmed by the new White Paper [EC (2011)].

Internalisation charges to complement revenues from energy taxation are likely to be
necessary in any evenwhile it is also predictable thatethiransport sector has to become
increasingly selfinancing in relation to infrastructurdhirough ongestion chargef=C
(2009a) EC (2011)].

A taxation and state aid framework allowing positive measures to support greener transport
[EC (2009Db)], incread transparency in port charges [EC (200°E(} (2011), and the
potential of the Inland Waterway Reserve Fund as an additional source of financing for
inland navigation [EC (2006b)] constitute other dimensions of the funding problem.
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The financing of infastructure projects is associated with significant improvements in
relation to cost, transport time, reliability, congestion, bottlenecks, emissions, noise and
accidents in the short run. In the long run, however, the effects on these indicators can be
mitigated due to the induced demand generated by the new/upgraded infrastructure.
Additional demands on land use will be exerted in the case of new infrastructure.

The financing of greening transport and-ronodality initiatives (green corridors, Marco
Polo,etc.) will lead to significant improvements in terms of emissions, noise and accidents.

Before closing the section, it would be useful to make referenétefoMot or way s of
S e dMoS), aconcepthatcomprises a special infrastructure fundsafpemeThe concept
builds on EUG6s goal of transforming shippi
land transport, andims at introducing new intermodal maritishased logistics chains in
Europe[EC (2001)].

As of April 2004, TENT funding is the main soce of investmenfTEN-T has a dedicated
budget ofappr oxi mat el y (5300 he programming periotd 20020k3
[Luis Valente de Oliveira (2009)The TEN-T guidelines specifyhree main objectives for
MoS projects:

(1) freight flow concentrabn on seebased logistical routes;

(2) increasing cohesion;

(3) reducing road congestion through modal shift.

Through Priority Project 21 of the TEN the following bur corridors have been
designated for the setting up projects of European interest

Motorway of the Baltic Sea;

Motorway of the Sea of western Europe;

Motorway of the Sea of souttast Europe;

Motorway of the Sea of soutlest Europe.

In addition to TENT, funds can support MoS projects through
theMarco Polo Il program,

thestructural ad cohesion funds

the European Investment Baiakd,

state aidprogrammesn some regions.

The availability of all these instruments in combination with private sector funding
presents opportunities but also major challenges in terms of financial engynead
synergies between the various instrum¢Bts (2007€). MoS may smartly takkadvantage

of the array of financial schemes and funding tools availableh one of them specialig

in a specific field ofactivity. In general, Marco Polo financesngees whilst TENT
focuses on integratddfrastructure development (both physical and information systems)
for ports and theihinterland connections (e.g. logistic centrgs)is Valente de Oliveira
(2009)]

Unfortunately, so far, not very many actidmsve been developed with the label of MoS, a
fact that apparently reflects a lack of interest from the sector. As reasons, InnoSuTra
(2010) reports stakeholder argumeintseed forbetterdefinitions ofMoS and SSS, while

Luis Valente de Oliveira (2009)he appointed European Coordinat@ports complaints

of lack ofdirectness and precision on the goals to be achieved and on the complexity of the
application rules of the existing support frameworks. Nevertheless, the dozens of
individual actions that dwve been launched and supported by the scheme make the
Coordinator confident that with a better foctige existing framework can be instrumental

to the deployment of the Motorways of the Sea.
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The MoS concept is highly relevant to green corridor developnantwo of the four
already operating links financed by the scheme, as reported in EC (2010b), form segments
of the SuperGreen corridors. They concern the upgrading of the existing rail ferry link
between Trelleborg and Sassnitz, which is part of thergnecorridor, and the maritime

link between Klaipeda and Karlshamn, which belongs to the Nureyev corridor.

5.14 Bring ICT applications to market (ITS, ERTMS, RIS, e-maritime, e-freight, e-

customs)
Advanced information and communication technologies (ICT) casatly contribute
towards cemodality by improving infrastructure, traffic and fleet managentfentlitating
a better tracking and tracing of goods across the transport networketedconnecting
businesses and administratigg€ (2007b), EC (2011)]

ITS for road transport, ERTMS for rail, RIS for inland navigation andagitime for
marine transport all aim to achieve these objectiFasthermore,tie concept of -€reight

links all the above modal systems and aims at a gagerelectronic flow binformation
associating the physical flow of goods with a paperless trail built by ICT. It includes the
ability to track and trace freight along its journey across transport modes and to automate
the exchange of contentlated data for regulatory or camercial purpose

Related to €reightis thee-customs Decisiof(EP&C (2008a)]which, in the framework

of the parEuropean d5overnment action, lays the ground for setting up secure,
integrated, interoperable and accessible electronic customs systethe fxchange of
data contained in customs declaratiand other related documents

Allowing a better utilisation of infrastructure and vehicles/vessels, ICT applications
constitute a costffective way to achieve the sustainable mobility strategy obgtn the
short run. Theimulti-faceted function can be illustrated by thecsdled RIS Directive
[(EP&C (2005)] Directive 2005/44/ECapplies to all waterways of class IV or higher
across the ElWhnd ams at a Europsvide framework for the implementatioof River
Information ServicesRIS) ensuring compatibility and interoperability between current
and new systemdhe basic services foreseen and their end results are listed below:
e Fairway information: Optimise voyage planning, leading to shorter trarnsjioes
and less emissions
e Exchange of transport information: Assists integrating inland navigation in the
transport chains and tackles administrative bottlenecks
¢ Traffic management servicesOptimise use of infrastructure and lead to more efficient
and sfer services
e Calamity abatement servicesSafer services and mitigation of adverse effects on
environment in case of an accident
e Statistics and customs servicesEnhance performance monitoring and lead to more
effective decision making by businesses aathorities

ICT applications in the logistics chains and green corridors are the subject of WP4 of the
SuperGreen project and there is no need for further analysis here. Their expected effects
are significant improvements in cost, time and reliabilitgngestion, emissions and
accidents. Moderate improvements are also expected in terms of bottlenecks and cargo
safety.
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5.15 Enhance education and training

The need for enhanced training in the transport sector has been expressed in numerous
documents throughouhe period examined (2001oday). The White Paper [EC (2001)]
suggested the promotion of the necessary skills of professional drivers and the
development of the profession of freight integrators. The-tdith review [EC (2006a)]
identified shortages of alified personnel in the road, rail and maritime sectors and
suggested fAéfurther efforts to imprawge tral
transport professions i n t he€heFreightwinansportd i n
Logistics Action PlarfEC (2007b)] added the requirement for enhangedlifications of
logisticspersonnebnd for mutually recognition of certificatesfieight transportogistics

and related areas (e.g. warehousimgdre recently, the new White Paper reaffirmed the
needto update seafarers training and addmsality of work in all transport modesith

respect to training;ertification, working conditions and career developnigft (2011)].

Actions in this area are expected to bring improvements in transport costgeliatality,
ICT applications, cargo safety, emissions, bottlenecks and accidents.

5.16 Ensure satisfactory working conditions

The social dimension of transport policy was addressed in both the 2001 White Paper [EC
(2001)] and its Miekerm review [EC (20064) Ensuring satisfactory working conditions

not only enhances the attractiveness of the transport profession, needed to alleviate the
increasing shortages in qualified personnel in all transport modes, but also creates a level
playing field, strengtheninfgir competition.

More recently, the Commissionds communicat:.
(2009a)] and the new White Paper [EC (201XHaffirms the positionthat working

conditions should be maintained or improved ajgests addressindnet existing
differences in rights and social conditions between Member Statésat theypbecome a

factor of competitiveness with the increasing crlossder mobility of transport workers

rather tharresuling in a race to the bottom

The improvement o#vorking conditions is expected to lead to safer (for both humans and
cargo), more reliable, more environmentdtigndly, and thus, less costly transport.

5.17 Support research & development

Technological innovation constitutes probably the most importantilbotdr to achieving

the objectives of the sustainable mobility strategy. Inltimg run, rew technologiesn

renewable fuels and green propulsion [EC (200&8&) (2011), improved aerodynamics
[Stelmaszczyk P. (2011EC (2011) and light weight material [Vanelslander T. et al

(2011) EC (2011) can have very significant effects on lowering emissions and reducing

oil dependency.T h e merits of Asoft infrastructure
applications have been already presented in Section 6.14.above

Another dimension of research and technological development stems from the fact that
Europe is a world leader in many fields of transport including infrastructure,
manufacturing of transport equipment, transport services and logistics. In view of the
expected increase in global competition, keeping and enhancing this leadership is a key
factor in preserving the overall competitiveness of the EU economy, and will also provide
an opportunity forthe EU transport industry to serve new and expanding maiiets
(2009a) EC (2011)]
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Furthermore, ERTRAC (2010) suggests the introductionefféctive privatepublic
partnership from research aimthovation to development antbmmercialdeploymem
while Intelligent Energy Europe (2007) emphasizes on the role obdstmation projects
on use of alternative fuels and mobility management at local level.

Very significant improvements in ICT applications, emissions, accidents and noise are
expected to result from technological innovations. Improvements are also foiaseen
relation to congestion, bottlenecks, transport time and reliability, leading to significant
efficiency gains.

5.18 Educate, inform and involve the greater public in transport policies

The objective of educating, informing and involving the public in transgmlicies
appears in many documents of the last decade. It seems, however, that it is gaining
importancdately, as it has beaecognisedhata precondition for public acceptance of the
proposedsolutionsis better understanding of the challenges tratdport policy facegeC
(2009a).

The Impact Assessment (IA) requirement in EU pelitgking has institutionalised the
greater publicdés involvement. Foll éamdng th
the Better Regulation Action Plarwhich envisagedan integrated approach to IA and a
minimum duration of six weeks for consultations with the stakeholdérs,
Communication on Impact Assessnfeot June 2002 formally introduced an integrated
and balanced IA to replace previous sectoral approaches ardtgeassessment exercises.
The | atest guidelines define I A as fa key
|l egi sl ation are prepared on the basis of tr
[EC (20®e)]. The same document renders tbensulttion of interested parties an
obligation for every IA andetsminimum standardfor:
e plamingconsultations edy;
¢ ensuimg engageent ofall affected stakeholders, using the most appropriate timing,

format and tools to reach them
e ensuing tha stakeholders can comment on a clear problem definition, subsidiarity

analysis, description of the possible options and their impacts
e Mmaintainng contact with stakeholders throughout the process and jmg\ieedback

and
¢ analysingstakeholders' conbutions for the dasion-making process and reporting

fully in the IA report on how tis input was used.

IA, then, becomes a valuable aid to political decisimaking and a useful tool in avoiding
overregulating, which can be a problem as presente@dtics 9.

In additon t he emerging Aenvironmental 38 @amsci ou
greatly assist in meeting the sustainable mobility objectives, especially in the difficult area

of urban transpothrough traffic avoidancgstelmaszczylP. (2011)] Of relevance is also

the suggestion dPetersen M.S. et gR009a) thatransport policymakingshouldput more

® European Commission (2001l BUROPEANGOVERNANCE. A White Pap€@OM(2001) 428, Brussels,
25.7.2001.

! European Commission (2002Action Plan "Simplifying and improving the regulatory environment".
Communicabn from the Commission COM(2002) 278, Brussels, 5.6.2002.

® European Commission (2002)lmpact AssessmenEommunication from the Commission COM(2002)
276, Brussels, 5.6.2002.
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emphasis upon social sustainabilitpncepts (social capital, social cohesiveness and
political capital)in orderto provide a moreuanced understanding of the "restriction on
freedom" criticismlevelled at attempts to manage demand.

Furthermore, public involvement is a key success factor for actionsrdik@itment
campaigns [EC (2006b) EC (2007b),P = | s seb a (2008), road safety awareness
campaigns [EC (2006a)],exchange of experiencesd dissemination of best practices in
logistics[EC (2007b), EC (2011)Jpromotion of ecedriving [Kahn Ribeiro et al (2007)
EC (2011)],promotion ofnight freight deliverie$Allen J. et al(2007) andSTRATEC S.A.

et al(2005)], andntroduction of @ annual intermodal awamh a European levg¢ZLU et

al (2003)].

It follows that public involvement has positive effects on all KPIs. Among them,
significant gains are expected in terms of agctd and ICT applications.

5.19 Monitor and publish service quality indicators

The role of erformance indicatoras instrumentsfor encouraging service qualitgnd
measuing environmental andocial impactshas been recognised in a number of late
transport paty documentsThe Freight Transport Logistics Action Plan [EC (2007b)]
alone includes five actions in this area concerning: (a) the performafreggbt transport
logistics chains(b) the performance of intermodal terminals, (c) the performance af urba
transport logistics, (d) the systematic reportingopérational, infrastructureelatedand
administrative bottleneckand proposed solutions, and (e) the collection of statistical
information.

Similarly, the NAIADESAction Programme for Inland WaterwdyansporfEC (2006b)]
calls for: (a)screening for barriers in existing and new European and national

legislation, (b) drawing up an updated EU regulation on statistics of goods

transport by inland waterways, and (c) establishinga European market observation

system. Along the same line, Regulation (EU) N®13/2010imposes agperformance
monitoring mechanisrfor the freightoriented corridors.

Benchmarking is expected to lead to improvements in all monitored indicators due to
increased awareness of thetar involved and the greater public. More profound effects
are seen in relation to accidents, transport time and reliability, and the use of ICT
applications.

5.20 Promote international cooperation with EU neighbouring countries

Although temporarily halted bgconomic crises and geopolitical instability, integration of

the EU with neighbouring regions (Eastern Europe, North Africa) is likely to continue. The
Commi ssionds communication on a sustainabl
further promotion of international transport cooperation aiming at establishing the
necessary interconnection of the major transport axes of these regions and assisting them in
ensuring sustainable development. The European Neighbourhood Policy (ENP) Action
Plans, as wellas bilateral partnership and cooperation agreements, include substantial
sections on transport policy cooperation, including to varying degrees the adoption by ENP
countries of EU transport legislation. The new White Pgpaces emphasis othe
objectiveof extending our transport and infrastructure policy to our immediate neighbours,
including in the preparation of mobility continuity plans, to deliver closer market
integration [EC (2011)].
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Potential gains stemming from these actions concern reductidmsttianecks, transport
time and cost, and improvements in reliability.

5.21 Greenpublic procurement

Public authorities can make an important contribution to the achievement of the Europe
2020 strategic goals, by using their purchasing power to procure gomdseavices with
higher "societal" value A range of policy specific initiatives have le&aunched in the
recent yeardo encourage the use of public procurement in support afetpelicy
objectiveqEC (2011)]

In particular, Green Public ProcurementP{@ is defined inEC (2008e)as "a process

whereby public authorities seek to procure goods, services and works with a reduced
environmental impact throughout their life cycle when compared to goods, services and
works with the same primary function thabw | d ot her wi anelhableenpr oc u
practiced in Member States for mahan a decadd.he EU has developed GPP criteria for

18 product and service groups.

The GPP criteria of relevance to freight transport operations comeaste collection
trucks ad services. The engines of these vehicles must be certified as meeting the EURO
V standard for emissionsyhile additional points in contract awarding will be given for:

(a) Euro VI emissionstandard (b) capability to use renewable energy (biofuels, veaige
electricity or hydrogen from renewable energy sourcesndise emissions below 102dB

(A), (d) tyre pressure monitoring systems, and (e) pollutant emissions below certain limits
for theengines of auxiliary units.

Although such schemes seem irrg@lel to green corridors, which are international in
nature,GPP hasanother functiorconcerning markeinfluence. Significant demand from
public authorities for "greener”, monmnovative and socially responsible goods and
services can also shape productemd consumption trends for the years to cohye
providing the rightincentivesto theindustry. Through this mechanisngPPis expected to
lead to reduced emissions and noise.
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6 Operations

The section deals with changes in operatighngotal of 14 changs in this theme have

been identified through the document fiches. Their screening and processing has resulted
in the 7 definite changes ®able5 below. The role of enhanced training on environmental
transport has covered in $ien 5.15 and will not be repeated here.

6.1 Optimise fleet and terminal operations

The optimisation of transporperations include

¢ Vehicle/vessel capacity optimisation (maximisation of the load factor)

¢ Fleet optimisation (minimisation of the number of s required for a given
transport work)

¢ Voyage optimisation/weather routing (minimisation of time required to sail a given leg
taking into consideratioweather forecas}ts

Measures like these use advanced ICT applications and lead to significantoreacti

costs, congestion, emissions, noise and accidents. Moderate improvements in terms of
time, reliability, frequency of service and bottlenecks are also expected. Using the so
call ed fnabatement curveso, Ma d s ean inceritive a | (2
to take such measures their ownand no intervention is necessary.

Terminal operations optimisation, however, is a more complex issue due to the crucial role
the intermodal and transhipment platforms play as nodes of a transport chainpple s
chain integration trend, described in Sectib®, demonstrates a shift from competition
among individual enterprises to competition among supply chains. In optimising their
operations, terminal owners/managers need to take into considerationftrengece of

the transport chains they serve in their entirety. This might have repercussions to the
opening hours of the terminal and the priority policies in serving the different terminal
users/modes [Visser J.A. (2008)]. Special care should be givehigoissue in the
framework of green corridors.

6.2 Slow steaming and ecariving

Containerisation has increased the importance of ship speed. Over the past two decades,
container ships were built to go faster than bulk ships and since container ships were
stedi |l y gaining share, the worl dds fl eet spe
energy, as it does in all other modes of transport [Petersen M.S. et al (2009a)].

Slow steaming has been for years a usual practice of ship operators during qieioads
freight rates and high fuel prices. A year ago, ElisaReibenthal reported that with fuel
prices and international awareness GHG emissions soaring, over 220 shipping
companies have decided to slow their vessels down fre@badots (full thrdtle) to 20

knots (slow steaming)industry giantMaesk has taken the strategy to another level by
mandating its ships sail at 12 knots (suglew steaming)Since cutting its cruisingeged

in half, three years ago, Maersk has reduced its fuel consumption and GHG emissions by
30%. As a result, costs have been greatly reduegdn after accounting for the increased
number of ships required for maintaining scheduled deliveries, anahd¢heased labour

costs due to having crews at sea for longer periods

Soren Stig Nielsen, Maer s ko0s sadthaglustismota of en
temporary trend. I n the past customers dema
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Table 5. Effects of changes in operations

Efficiency Service quality Environmental sustainability | Infr. Suff Social issues
v &a n I
E E E g ?EL .‘E E o % § a }-'Cﬂ Fiche and
) ) 2 = & & & iy . e ED = = § 4 |measure
No. |Change £ £ = £ G S & 8 2 S = 8 3 5 = = [number
1 |Optimise fleet and -- - + + +H - -- -- -- -- - -- -~ |39/10, 43/9,
terminal operations 43/10, 43/11,
50/17, 57/10
2 |Slow steaming -- + -- -- -- -- -- 50/18
3 |Eco driving - + - - - - - - a1
Introduce a container pool - + - - - - - 59/10
system
5 |Introduce combined - - + - - - - - -- - - |42/s
transport solutions
6 |Introduce the Life Cycle - + - - - - - |28a/8, 28a/9
Cost (LCC) methodology in
decision-making
7 |Enhanced training on - - + + - - - - - - - 37/1, 40/8
environmental transport
Legend: +/- = moderate increase/decrease; ++/-- = significant increase/decrease; +++/--- =very significant increase/decrease {and combinations thereof)
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a third dimension has been added: the, @tprint. He added thaMaersk is working
with customers in the hopes of slowing meheps and contemplating charging customers
vanable ratesdepending on speeB@senthal E. (201D)

Slow steaming, thus, results in significant reductions of costs and emissions, at the expense
of significantly increased transport time and reduced frequency of service. If the effects on
frequency need to be ressed, more ships are required mitigating the gains of slow
steaming.

Eco-driving is for road what slow steaming is for shipping. It is a driving behagioited

to modern engine technologgmart, smooth and safe driving techniquasd applies to
drivers of all types of vehicles, from minicars to healnty trucks. Ecalriving training

can be attained with formal training programmes cboard technology aids. The major
challenge is how to motivate drivers to participate inttaming programms, andhow to
make drivers maintain an efficient driving style long after participating. In the Netherlands,
ecadriving training is provided as part of driving school curriclkalin Ribeiro et al
(2007)].

The expected effects of edviving on costs, transpotime and emissions are of the same
direction with those of slow steaming, but the level of significance is lower due to the
speed limits that already apply to trucks. For the same reason the expected effects on
frequency are negligible. It has been estadahat ecalriving canlead toan average fuel
savings of 510%. In additionCIECA (2007)concludes that eedriving reduces noise and
accident risks.

6.3 Introduce a container pool system

The availability of containers ism many casea problem. Today #h ISOcontainers are
mainly owned by the big ocean shipping lines, making it harder to actually get those
containers in areas being located further away from the harbours and possibly also for
transport not involving overseas carriers.

ZLU et al (2003) preosed thenitiation of a container pool, comparable to tBaro

palette pool existing todays apotentia solutionto this problem. With container pools in

the vicinity of the main industrial centres of Eurpplee costintensive relocation of
containes could be limited to a more bearable amount. Seen in conjunction with
establishing intermodal loading units, the proposed container pool system could contribute
to achieving the conodality objectives of the Commission

The expected effects of a potentiedntainer pool system would be reduced costs,
emissions and bottlenecks in ports. Special ICT applications would be needed for
managing the pool.

6.4 Introduce combined transport solutions

Combined Transport (CT) solutions constitute a good examplewiociity at work, and

are usually applied to connect modal networks fragmented by major geographical barriers.
The RoRo ferries transporting trucks or semitrailers is the most common arrangement.
The trucksontrain servicg, sometimes also called piggyback motorail servics, are
another typeinvolving carrying the complete truck or semitrailer by train. The driver
during the journey stays in a separate passenger cart. The piggyback services through
Switzerlandand Austriaoffer to road hauliershe advantge of being exempt from such
restrictions as the ban on nigithe and Sunday travel and the limitation on gross vehicle
weight. The MODALOHR systenapplied on the connections between Aiton (St an
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Maurienne) and Orbassano (Turino), and between Le oBoulPerpignan) and
Bettembourg (Luxembourg) is another variation of piggyback services [Lloyd Michael
(2010)]. Yet another type of combined transport arrangement is the train ferries operating
in the Baltic Sea.

Kessel+Partner et al (2004nalysed18 trars-European corridor@and concluded that
international CTwill increase from 54.5 miltones in2002 by +113 % to 116.0 mill tonnes

in 2015. Most of this increase will come from the unaccompanied CT, and more
specifically from t hdernfcui@eé awngto the®Xistentanarkee t s |
penetration and the robustness of services against economic weakening.

Combined transport offers significant solutions to geographical bottlenecks. To the extent

that they shift cargoes from road to other more emirentallyfriendly modes, they also

produce gains in terms of costs, time, congestion, emissions, noise, accidents and
reliability. The environment al benefits ar¢
weight as cargo.

6.5 Introduce the Life Cycle Cost (LCC) methodology in decision making

A key challenge in greening transport services stems from the fact gteen
products/services are perceived to cost more. Peieeptionresults from the higher
investment or initial purchasing pricemetimes asgiated togreen products/services
when compared to their nagreen equivalent. TheCC analysis is a method for
calculating the total cost of a system or a product over its total lifespan. A very central
target is the systematic process for evaluating quodntifying cost impacts [Ripke
Burchard et al (2006)]t is very probable, that despite their higher initial costs, the total
present costs of environmentaflyendly products are actually decreasedttasr higher
purchasing prices are compensatedfplower operating, maintenance and disposal costs.

PwC et al (2009) revealed that in genefateen Public Procurement (GPPYoes not
increase costs but can actually help the purchasing organisation to cut costs. Using a Life
Cycle Costing (LCC) approhcto calculate the financial impact of GPP, the average
financial impact of GPP within the seven best performing Member Statesl¥agon
average for 10 priority products groups/services) in 2006/200§ same study concluded

that the two main productgups leading to cost reductions through GPP were construction
and transport.

The expected effect of introducing LCC methodology in decision making is moderate
gains in environmental performance and costs through the procurement of greener products
and serices. ICT applications in implementing the LCC methodology might be needed.
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7 Infrastructure development

The section deals with changes in infrastructure developéantal of 43 changes in this
theme have been identified through the document fichesr $treening and processing

has resulted in the 11 definite changesTable 6 below. The one concerning ensuring
adequate public and private funds has been covered in Section 5.13 and will not be
repeated here.

7.1 Increasing congesbn

Europe began to suffer from congestion during the 1990s. As early as in 1993, the White
Paper on Growth, Competitiveness and Employment warned: "Traffic jams are not only
exasperating; they al so cost Eur o ptleougd e a r
congestion is prevalent in agglomerations and in their access routes, it also affects inter
urban freight transport as most trips start or end in urban areas.

It is noted that the terid ¢ 0 n g eedets itodoadtransport. Scheduled modes of pams
like rail do not experience the same kind of congestisnaccess to the infrastructure is
controlled. The terngscarcityis used for rail transport to denote the inability to allocate
more paths due to capacity limitations. For the purposes ofgihist, the term congestion
is meant to include scarcity.

Tackling congestion was one of the main objectives of the 2001 White Paper, and the issue
appears in almost every single policy document since, timetuding the 2011 White
Paper The trend of ineasing congestion, coupled with its widely acknowledged negative
repercussions for the environment, is expected to exert more pressure towards its
containment.The policies employed to this end have been: upgradingof existing
infrastructure,the congruction of new infrastructurethe internaliation of congestion

costs, and shifting cargoes from road to modes with more available capacities.

Despite these efforts, congestion is not expected to be contained in the foreseeable future.
Its direct effect are increased emissions, noise, transport time and costs, and reduced
reliability.

7.2 Upgrade existing infrastructure

Making the optimal use of existing facilities is the most -@ffdctive way to increase the

capacity of transport networks. This appliesatl modes. Relevant measures identified in

the reviewed documents include:

e Harden highway structures with fibreinforced concretes [EC (2006c)],

e Strengthen bridges by means of bonded reinforcements [EC (2006c)],

¢ Improve ancillary rail services like rainals and marshalling yar¢&EC (2007c),

¢ Avoid dismantling currently underemployed overtakiag tracks or flyovers

[Kessel+Partner et al (2004)],

Enlarge the loading gauge on a few maihroutes [Kessel+Partner et al (2004)],

e Improve existing portacilities [EC (2007d), EC (2009¢)]

e Improve and maintaimlandwaterway infrastructures and transhipment facilities [EC
(2006b), Planco Consulting GmbH et al (20Q2pyd Michael (2010).

Two more points need to be made in relation to this topic: Tise dne concerns the
important role of ICT applications in enhancing the capacity of existing infrastructure with
minimal investment requirements [EC (2011), EC (200Rae}sel+Partner et al (2004)
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Table 6. Effects of changes innfrastructure development

Efficiency] Service quality Environmental sustainability | Infr. Suff. Social issues
E E > ey E g % _S % W W
2 2 = 5 s | © = o % g i =
F F el 3 o o o @ e a = &z © :
a a B = @ £ £ o e ” an = E = & [|Ficheand
No. |[Change E E g E IQ 3 3 o] a 2 E 38 2 ~ = 2 |measure number
1 |Increasing congestion + + + + + + + + |48/13
2 |Upgrade existing sl I I D Rl ) el B I O B e O I R O N B O I -~ {-} | - (-) |10/3, 11/13, 12/7, 13/10,
infrastructure 22/2, 27/13, 28a/1, 28a/3,
28a/4, 28a/6, 40/5, 40/6,
42/12,50/1
3 |Expand infrastructure - (-} - (-} [+ {4) + & B I O I I T I 8 T B + (-} | - (-) |11/10, 21/3, 22/2, 27/14,
40/1, 40/2, 48/12, 57/11
4 |Create a core network of --{-) — (-} | ++{+} + e & I N I IS ) N S N Y N B B + -} | —-{-) [10/1
high EU added value
5 |Promote intermodal freight ++ + +H (+) - ++ -- 1/6, 11/9, 21/6, 40/1, 42/11,
villages (including urban 53/1, 59/7
distribution centres)
6 |Construct dedicated freight| - (4} +HE HHE + -- ++ -- 29/7, 40/3
rail lines
7 |Create dedicated parking 56/1
areas for trucks with
appropriate security levels
8 |Designate unloading places - - |1/1,53/6
for delivery vehicles in
dense urban areas
9 |Reduced public + + + + + + + + + + |2/27
expenditures on transport
infrastructure
10 |Ensure adequate publicand| --(-) — (-} [+ 1+ o I O T S (5 N N 5 T I (5 N I O T I {-) | - {-) |10/4, 26/18, 29/18, 29/19,
private funds 29,20, 29/28, 47/3
11 |Adopt common + - - |11/12
methodologies in project
appraisal
Legend: +/- = moderate increase/decrease; ++/-- = significant increase/decrease; +++/--- =very significant increase/decrease (and combinations thereof)
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The second one concerns the need for existing networkstmanodate new generations
of vehicles using alternative fuelfEC (2010)]. For the road sector, this includepply
points initially for biofuels and, later, for odr forms of green propulsioEC (2007b).
LNG installations P - | s s etral (2G08) and the use of shorside electricity[EC
(2009b)] are presently the most prominent ones for ports.

The upgrading of existing infrastructure is associated with significaprovements in
relation to cost, transport time, reliability, congestion, bottlenecks, emissions, noise and
accidents in the short run. In the long run, however, the effects on these indicators can be
mitigated due to the induced demand generatedéoypigraded infrastructure.

7.3 Expand infrastructure

The expansion of existing networks through new infrastructure is another topic appearing
very often in policy documents. The actions suggested are either horizontal covering all
modes under tvlead talceme sd ibm patedssen M.S[eEaC (2(02ap 0 9 a)
EC (2011), or refer to specific modes: rail [Kessel+Partner et al (2004), EC (2007c¢)];
ports [EC (2007d)EC (2011); andinland navigation [EC (2006b), Visser J.A. (2008)].

It is worth mentiomg here the results of the recent TRANSuvisions stiRgdrsen M.S. et

al (2009a)] regarding the effectiveness of new infrastructure in reducinge@@sions.

Two types of analyses were carried out for this study. The first one used the TRANS
TOOLS modelo assess the results of two policy measures: (i) pricing of passenger cars on
interurban roads, and (ii) development of infrastructure networks (interurban road and rail).
For the 2030 time horizon, the pricing measure led to a predicted reduction,in CO
emissions, whilst the infrastructure measure led to a predicted increase ei3Sions.

The second analysis used the purposely developed-Wmdals to test the following

policy packages:

e Technology: Vehicle technologies, reducing £&mission limits ér new vehiclesnd
the introduction of noifiossil fuelled vehicles

e Regulatory: A reduction of vehicle speeds in roads and motorways and inoreaise
urban transport

e Economic: Use of pricing mechanisms to increase occupancy rates afackoasl

¢ Infrastructure: Selective road investments in congested road links.

According to the analysis the most effective measures concern vehicle technologies and
pricing to increase occupancy rates. The measure concerning reduction in vehicle speeds
and improvement opublic transport is moderately effective. The construction of new
roads is the least effective, but still it may bring d@ductions due to the reduction in
congestion.

As with upgrading existing infrastructure, new infrastructure projects will brinthen

short run significant improvements in relation to cost, transport time, reliability,
congestion, bottlenecks, emissions, noise and accidents, but in the long run these gains will
be mitigated (if not reversed) due to the induced demand generated mgwtHacilities.

New developments will strengthen the strain on land use and can have a positive effect on
frequency of service.

7.4 Create a core network of high EU added value
With its Green Paper on the future development of the -TENublished in February
2009, the Commission launched a review of the JEMolicy. The main innovation
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proposed was the concept of a dual layer planning approach, which would be characterised

as follows: While maintaining the fairly dense rail, road, inland waterways, ports and
airports networks, which constitute the fcoc¢
TEN-T and ar e, in |l arge part, derived from t
net worko would overlay the fAcompr gehuenasi veo
European planning perspective focused on bringing about a systemic improvement in the
transport system's resource efficiency and a significant overall reduction of GHG
emissions from transporthe core network concept is a central feature ofigien for the

future European transport system, as expressed by the new White Paper [EC (2011)].

The general principles for designing the THNat all strategic levels, comprise:
multimodality, interconnectivity and network optimisation, interoperabditgl improved
efficiency of all modes of transport, sustainability, attention to biodiversity proofing, a
focus on quality of service for both freight users and passengers, safety and security of
transport infrastructure, application of advanced techndaie ITS, and minimisation of
investment, maintenance and operational d&s©(2010)].

The core network concept places emphasis on the European dimension of the transport
networks and their integration, in a way that combines efficiency targets weth th
sustainable development goals of the EU. In this respect, the core network basically
extends the green corridor concept across all Europe, making SuperGreen the laboratory of
the new TENT policy.

The effects of the core network planning approach aretic to those of expanding
infrastructure mentioned above.

7.5 Promote intermodal freight villages (including urban distribution centres)
EUROPLATFORMS, the European Association of Freight Villages, defineight
villages asidefined areawithin which al activities relating to transport, logistics and the
distribution of goods, both for national and international transit, are carried out by various
operators.These operators can either be owners or tenants of buildings and facilities
(warehouses, bredbulk centres, storage areas, offices, car parks, etc...) which have been
built theré. dt goes on by stating thatfreight village must

e preferably be served by a multiplicity of transport modes (road, rail, deep sea, inland
waterway, air,)

allow accesso all companies involved in the activities set out above

be equipped with all the public facilities to carry out the above mentioned operations
include public services for the staff and equipment of the useds

be run by a single body, either pulidicprivate

Sogaris in Rungis, France was the fifistight village in Europelt begunas a truck
terminal andits objective was tasupport business. RoisSpgarisis now 133acre air
freight Logistics Centre Freight Village (LCFV) with a truckil intermodal facility, and
access to several nearby highways @r@Drly Airport. The LCFV accommodates almost
100 transport warehousing and distributiorrelated companies, and a variety of worker
support services.

Another successful exampleligerportoBologna S.p.A.whichwas established in 1974
relieve the medieval city of Bologna of the heavy truck traffic and prentoiadrail
intermodality, economic development and environmental sustainalilisymanaged by a

9 http://www.freightvillage.com/definition.php
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public/privatecompany, which i@ commonand efficient orgasational structure for such
activities[Lloyd Michael (2010)]

Similarly, Urban Distribution Centres (UDCs) offer freight transport companies the
opportunity to deliver goods destined for urban area to a specialist cerfirafalelivery

rather than having to make the delivery to the final customer in a busy part of the city.
UDCs have the potential to improve delivery reliability and to improve thesaiidn of

goods vehicles. In addition, it is possible for a specifiest of environmentalkfriendly

goods vehicle to be used for the final delivery from th2C to the customer. Given the
environmental credentials of such vehicles in terms of pollutant emissions, noise and other
factors it can be possible to allow thetm access and make deliveries in the urban area at
times when delivery vehicles are usually prohibited, including during the [Agén, J. et

al (2007) andSTRATEC S.A. et a{2005)}

The integration of transport modes offered by intermodal freigl#gel and transhipment
platforms has been recognised by the Commission, which promotes their development [EC
(2007c), EC (2009a)]. They are considered a crucial element of green corridor
development.

The creation of intermodal freight villages, UDCs andeotinanshipment platforms result

in improvements to all KPIs with the exception of land use, due to their extensive land
requirements in the proximity of major urban areas, and cargo safety, due to increased
damage risks inherent in every transhipmentragpen (if needed). Very significant
reduction of bottlenecks is foreseen, while significant gains are expected in terms of
congestion, emissions, noise, accidents, transport time and reliability, cargo security and
costs. A wide variety of ICT applicatisnwill be necessary, and the frequency of
connections to other intermodal terminals or ports/airports in the region will also be
increased.

7.6 Construct dedicated freight rail lines

Up till now, rail infrastructure has been mainly designed for joint usagebsenger and
freight trains, but the growth in traffic and the related congestion, especially in and around
cities, has led to frictions between passenger and freight transperdifferent profiles of
these traffic segments in terms of speed, loads,reduce the efficiency of using the rail
network [EC (2009a)].

I n recognition of this probl em, suppbriingtBed 0 1 WF
creation of new infrastruct urWihthaMidterm n par
review,t he Commi ssi on softened examinirg apdssibdect i v e
programme to promote a rail freight oriented network within the broader context of a new
freight transport |l ogi stics policy. o0 These
docurrents Kessel+Partner et al (200dhd, more recentlfsC (2009a) are two examples.

The Betuwe line (TENI Priority Project 5), inaugurated on 16 June 2007, is a 160 km

long double track ERTMS equipped rail line dedicated to freight, which connects the Port

of Rotterdam to the DuteBerman border at the level of Emmerich, Germfanpespite

its slow startBetuwe line is expected to capture 60% of the freight traffic between NL and
Germany, transferring signaant volumes of cargo from road to rail. The costthis
project was uUu4.7 billion, twice the origineé
al.1 bill i on[LeydMichaea(2020)Jof 1990

OTEN-T Progress report 2010.
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Given the high investment costs required by a dedicated freight rail network, the decision
of the Commission to proceed with freightiented rail corridors instead (refer to Section
5.11) is no surprise.

The effects ofdedicatedfreight rail lines are very significant improvements in terms of
bottlenecks, transport timeeliability and frequencySignificant gains are also expected in
terms of congestion, emissions, noise and accidents through modal shift from road to rail.
Costs will be reduced due to increased efficiency, but can be increased if the high
investment costs are reflected in user chardgCT applications (ERTMS) will have to be
employed, while the new infrastructure will strengthen the existing strains on land use.

7.7 Create dedicated parking areas for trucks with appropriate security levels

According to available European data on parksagply and transport demand models, a
shortage of truck parking areas for long distance transport in the EU occurs currently in
several EU Member Stateélthough most Member States include the provision of the
number, size and location of truck parkingas in the infrastructure planning process,
specific security concerns (e.g. with regard to the locatisibility of parking areas, need

for fencing etg are mostly not included.

There seems to be a gap between the actual and perceived risks alititg atparking

areas.A whole range of measures can be taken to improve the security level of truck
parking areas. Measures can be aimed at physical properties of parking areas (e.g. fences),
the organisation of security at parking areas (surveillaree®)well as improving the
communication on incidents (e.g. alarrfiglsser Hans et al (200[7)

A significant increase of cargo security in the road sector is the direct effect of this change.

7.8 Designate unloading places for delivery vehicles in dense unbareas
The system, known as fAnearby deli vetPy area
was established in 2003 in Bordeaux and since then has been applied in several other cases.

ELP is an area of strespace that ha
beendedicated to goods vehicles for t
loading andunloading of goods desting
for the nearby shops.

This space is reserved and controlled
up totwo members of staff who can alg
help goodsrehicle drivers to deliver thei
goods to tk shopaising trolleys.

The space can accommodate 3 to
delivery vehiclesat once (it is about 3(
metres wide).

Figure 5. ELP in Bordeaux (Source: BESTUFSGood Practice Guide)

Such schemes reduce congestion, emissions, noise, transport time and the costs associated
with deliveries in dense urban areas.
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7.9 Reduced public expenditures on transport infrastructure

Already in 2006, the Mid er m r e v i e whe publio fndncirtg lcegdcitied of the

Member States remain constrained and the level of investment in transport infrastructure
has fallen in all/l Member States and now am
became even more difficult due to the eet economic crisis, which after having put

public finances under pressure has now resulted in a phase of budgetary consolidation.

In addition, a society with higher ratio of older people will need to devote more public
resources to pension payments, healare and nursing. Through its effect on public
finances, ageing will put a strain on the supply and maintenance of transport infrastructure
and set a limit for funding available to public transp&€ (2009a])

The effects of this development are expdcto be increased congestion and bottlenecks,
leading to increased transport time, emissions, noise, accidents and ultimately costs, as
well as reduced reliability. The effects would have been more profound if other forms of
financing (PPP, revenues franternalisation of external costs) were not available.

7.10 Adopt common methodologies in project appraisal

Given the scarcity of funds mentioned above, it is important to channel existing funds to
those infrastructure projects exhibiting the best added v@uswing from the experience
provided by the application of the Environmental Impact Assessment and Strategic
Environmental Assessment Directives, common methodologies and similar assumptions
should be adopted in the appraisals of infrastructure projecissamodes and, possibly,
countries. Common data and indicators are needed, starting by those on traffic and
congestion. This will help selecting projects on the basis of comparablbesufit ratios

and taking all relevant elements into account: secamomic impacts, contribution to
cohesion and effects on the overall transport netw&e®. (2009a))

The new White Papeintroduces ex-ante project evaluation criteria ensuring that
infrastructure projects duly demonstrate the EU added value or are based6 s er vi c e
renderedd and generate s uf fscreenimgrotthe eamte e n u e .
evaluation process to ensure that the option of PPP has been carefully analysed before a
request for EU funding is being asked [EC (2011)].

De Ceuster @Get et al (2010) have recentlgefined a methodological approacfor
planningthe TENT network, in particular the core network

Maximising the impact and leverage effect of infrastructureling following a thorough
environmental assessment is expededead to reduced congestion and bottlenecks,
reduced emissions, noise and accidents, reduced transport time and costs, and increased
reliability.
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8 Technology development

The purpose of this section is to present the technology related changes thahém@mesie

from the policy, basically, documents reviewed under Task 2.3, and assess their effects on
green corridors. It follows that the coverage of technologies, either available or under
development, is rather superficial aoidcumstantial while only boad directions can be
indicated in terms of their expected effects.

This should not be viewed as indicative of a peripheral role of technological developments
in meeting the serious environmental challenges transport faces today. It is quite the

contrary. Thei Mi t i gati on of Climate Changeo part
report on climate change [Kahn Ribeiro et al (200@)hcludest h asince durrently
avail able mitigation options wil |l probably

emissims, technology research and development is essential in order to create the
potential for future significant reductions in transport GHG emissi@®milarly, the
results of theTRANSvisionsmodel runs[Petersen M.S. et al (2009ahowt h attis i
likely that an important contribution to the reduction of £€&missions will come from
Oemerging techmology6 instruments.

Thus, technological developments offprobably the most effectivesolution to the
complexities of thesustainable mobility objective, deéd in theSustainable Development

Strategy (SDS) aBe nsuring that our transport systen
and environmental needs whilst minimising their undesirable impacts on the economy,
society and the environment Mi n i mi ssirablg impabt® on tha dne@ironment,

whil st meeting the societyds economic and ¢
transport systems as we know them today. The two most important drivers for such change

are technology and consuming behavigeii. ven t hat todayo6és consum
developed since WWII, their drastic change cannot be expected within a generation. This
leaves technology, in particular commercially viable alternative fuels, as the only major
alternative. But even this is bong term solution. For the immediate future, ICT
applications, among others, offer the potential for significant gains in terms of capacity and
efficiency of transport networks without requiring major investments. This view is
basically shared by the néwhite Paper that considers technology related issues asftwo

the three strands that future development must rely on, the third onetteomimisation

of multimodal logistic chainperformancdEC (2011)].

It is for these reasons that green technasfginovations and ICT applications are being
examined in detail in two separate ongoing work packages of this project.

A total of 77 changes in this theme have been identified through the document fiches.
Their screening and processing has resulted irl thdefinite changes dfable 7 below.

Two of them, namely the development of ICT solutions and enhanced training on

environmental transport have been covered in Sections 5.14 and 5.15 respectively and will
not be repeated here.

8.1 Reduce forces on vehicles/vessels

The identified technologies in theategoryinclude

¢ Reducd aerodynamic resistangahn Ribeiro et al (2007ptelmaszczyk Pawel
(2011) EC (2011)]

e Reducd weight (through improved design and new materigdghn Ribeio et al
(2007) Vanelslander Thierry et al (2011), EC (2011)]
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Table 7. Effects of changes in technology development

Efficiency] Service quality Environmental sustainability Infr. Suff. Social issues
1: z | £ | § E E| % ) 5 i o E
=235 |2|8]|:|3]|¢ [ I I (R I
£ 2 - o = £ g iy - - & = - = % |Fiche and
No. [change ElElzlsglolalale|sg s |23 &] 82| 2 |mesurenumbe
1 |Develop ICT solutions for + Raas - - - - - - 1/4,2/9, 3/1,9/2, 10/2,
vehicles/vessels and 11/16, 1118, 12/10, 13/4,
infrastructure 1442, 2041, 20/2, 20/3,
20/4, 2045, 20/6, 20/7,
29/31, 3411, 40/7, 42/3,
48/11, 52/1, 53/7
2 |Reduce forces on vehicles/ - - - - - 331, 39/5, 38/6, 43/7,
vessels 50/14
3 |Increase efficiency of - - - - - 14/3, 28b/2, 39/2, 39/3,
propulsion systems 43,2, 435, 438, 50/5,
50/6, 5047, 50/14, 57,5
4 |Use alternative fuels + — —_ — —_ - 19/1,9/e, 10/3, 2Bb/1,
39/3, 39711, 39712, 43/8,
47/4,50/4,53/2
5 |Improve after-treatment of + - - - - 28b/3, 50/8, 50/9, 50/10,
exhaust gases of existing 50/11, 50/12, 50/13
and new generation fuels
& |Improve environmental + - - - - 28b/4, 39/7,43/1, 433
performance of auxiliary
systems
7 |Vehicle/vessel capacity - - - - - - - - - |43/4,,50/15, 50/16
optimization
2 |Develop more efficient - - + - - - - - - - - |2/8,9/4
cargo handling and
transport technologies
9 |Optimise vehicle and + - |18/3, 28a/7,53/3
infrastructure
characteristics in relation
to noize generation
10 | Develop new methods for - - - - - - - |28a/2, 28a/5, 28313,
structural assessment of 28a/11
existing infrastructure
11 |Enhance training on - - + + - - - - - - - 27/1
environmental transport .
Legend: +/-=moderate increase/decrease; ++/—=significant increase/decrease; ++/— =very significant increase/decrease [and combinations thereof)
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¢ Hull optimisation[Planco Consulting GmbH et al. (20D7)
¢ Hull condition[Madsen et al (2009)

Significant reduttons of emissions and costs, through reduced fuel consumption, are the
expected effects.

8.2 Increase efficiency of propulsion systems

This category includes the following technologies:

o Improved fuel conversion efficiency of diesednd Ottecycle engines [EG2006c¢)]

e Optimisation of combustion chamber and injection syqtelanco Consulting GmbH et
al. (2007)

Engine monitoring [Madsen et al (2008Janco Consulting GmbH et al. (2007)
Propeller efficiency [Madsen et al (2009)]

Propulsion efficiency devicddadsen et al (2009)]

Setting ofbroader (e.g. worldwide) standards for IVgmgine specifications [Visser
J.A. (2008)].

The expected effects are significant gains in terms of emissions and costs due to reductions
in fuel consumption.

8.3 Use alternative fuels

The identifiedtechnologis include:

e Advanced electric and IGpropelled vehicles [ERTRAC (2010)]

e Improved batteries for electric and hybrid vehicles [Kahn Ribeiro et al (2007)]

¢ Minimisation of the useof, and recychg, precious materials used in electvehicles

and, potentially, replaeg them with more abundant alternatives [ERTRAC (2010)]
Advanced biofuel conversion [Kahn Ribeiro et al (2007)]

Hydrogen fuel cells for trucks and ships [Kahn Ribeiro et al (2007)]

LNG for ships [Kahn Ribeiro etal (20p7, P-l sson C. et al (2008
Solar technologies for ships [Kahn Ribeiro et al (2007)]

Sail technologies for ships [Kahn Ribeiro et al (2007), Madsen et al (2009)]
Infrastructure accommodating new generations of vehicles using alternative fuels [EC
(2010)].

The use of alternative fuels leads to very significant reductions of emissions and significant
reductions of noise. The effect on costs depends on the technology used, but in general an
increase in costs is expected at least for the start up phase.

8.4 Improve after-treatment of exhaust gases of existing and new generation fuels
Planco Consulting GmbH et al. (20G&0ggest the following technologies

e Exhaust gas recirculation

Humidification

Selective norcatalytic reduction

Selective catalytic reduction

Dieseloxidation catalyst

Particulate matter filters
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The effects are significant reductions in emissions at the expense of increased costs due to
theinstallation and maintenancest of the necessary equipment and the slightly increased
fuel consumption requireldly some of these systems.

8.5 Improve environmental performance of auxiliary systems

The identifiedtechnologis include:

¢ Mobile air conditioning systems with reduced impact on the environf@@{2006c])
e Regenerative braking in traifgahn Ribeiro et al (@07)

¢ Reduction of boiler consumptidar ships Madsen et al (2009)

Improved environmental performance at an increased cost is the effect of these systems.

8.6 Vehicle/vessel capacity optimisation

The vehicle/vessel capacity optimisation has been presamt&gction6.1 as part of
optimising fleet and terminal operationsThe operational objective there was the
maximisation of the load factor of a given vehicle/vessel. In contrast, the objective here is
to maximise the payload capacity of a vehicle/vesskjest to certain dimension/weight
constraints. Examples of such designs are:

¢ the Y-shaped hull for IWT vessels [Lloyd Michael (2010)], and

¢ the enlargement of hull dimensions [Planco Consulting GmbH et al. (2007)].

Design optimisatiorieads to significantreduction of costs, congestion, emissions, noise
and accidentsas more cargo can be carried with the same number of Wipderate
improvements in terms of bottlenecks are also expelttesdinoted that the enlargement of
dimensions excludes the longh&avy trucks, which have been covered in Section 5.6.

8.7 Develop more efficient cargo handling and transport technologies

No specific technologies have been identified for this category other than the general
statement of the title. Containerisation and coradi transport solutions could serve as
examples of such technologigsoth have been discussed in previous sections of this
report. In general, more efficient cargo handling and transport technologies are expected to
result in significant improvementsgading cost, time, emissions, congestion, bottlenecks,
noise and accidents, with the assistance of ICT applications.

8.8 Optimise vehicle and infrastructure characteristics in relation to noise
generation
The identifiedtechnologies in this categomyclude:
e Optimised road surfaces in relation to noise generation, rolling resistance and safety
[EC (2006¢), and
e Composite brake block®r trains with improved noise characteristig< (2008d).

The expected effects are significant reductions in noise levels paoded by moderate
increases in cost.

8.9 Develop new methods for structural assessment of existing infrastructure

Examples of technologies in this field include:

e A groundpenetrating radar system for fast and efficient monitoring of rail track
substructure aaditions[EC (2006c), and
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¢ New methods for structural assessment of existing railway brj@ge$2006c).

Reductions in bottlenecks, emissions, noise and cost are expected from such technologies.
The benefits can be more profound in the case the newsasmgismethods result ihe
possibility ofupgrading infrastructurthat otherwise would have been replaced
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9 International regulations

In contrast with the previous sections of this report, the present one deals with changes in
the regulatory environmentat exceeds the limits of the EU.

A total of 23 changes that concern international regulations have been identified through
the document fiches. Their screening and processing has resulted in the 9 definite changes
of Table8 below. It is worth noticing that all these changes concern shipping (8 apply on
marine shipping and 1 on inland navigation). This is not surprising given the international
nature of merchant shipping, which makes the international legal context particularly
important for this industry.

The International Maritime Organisation (IMO) is the principle regulatory body in the

industry. Other institutions of relevance include:

¢ the United Nations (Convention on the Law of the SEENCLOS),

¢ the International Labour@anisation (ILO), which with its 2006 Maritime Labour
Convention aims to achieve decent working conditions for seafarers and secure fair
competition for quality shipowners,

e groups of individual countries who establish Port State Controls through Meraafind
Understanding (Mol

e the Central Commission for Navigation on the Rhine (CCNR), which sets rules
governingRhinenavigation, and

¢ the Danube Commission, which is concerned with the mainteramd improvement of
navigation conditions on tHeanube River

9.1 Support fair internation al trade

Intensified globalisation has put more stress on the delicate balance of thatiored
framework governing the rights and responsibilities of nations as flag, port and coastal
states[EC (2009a)] Liberalisation of trade in maritime services is argomg process
through dialogue both at the World Trade Organisation (WTO) ancetalpt with key

trade and shipping EU partners. Supporting fair international maritime trade has been
suggested in a number of the reviewed documémsnew White Paper [EC (2011)] being

the most recent onét basically concerns observing internatiopagreed rules ajlobal

level, and more specifically the STCW Convention of IMO and the 2006 Maritime Labour
Co