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Note:
The Deliverable 6.1 “ External costs of transport in ADB area: lessons learnt” refers to the output
6.1.1 “Survey of external costs calculation methods used in SEE area and country” of the AF and

integrates the reports that were delivered independently by the partners involved in the activity. It
encompasses five individual taks as described in the next page.
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Progress of Activity 6.1 “External costs of transport in ADB area:
lessons learnt”

WP6 “ADB and Green Transport” focuses on the calculation of external costs of intermodal
transport in ADB area and also on measures for internalising these costs. Responsible partner
for the whole work package is Aristotle University of Thessaloniki (ERDF PP3 AUTh).

The first activity of WP6, Activity 6.1: “External costs of transport in ADB area: lessons learnt”
provides a general assessment of the environmental impact and externalities of freight transport
in relation to the peculiarities and special needs of ADB area. Responsible partner for Activity
6.1 has been ERDF PP10 Uni Lub while ERDF PP3 AUTh and all partners have been main
contributors to the processes and tasks of the activity. After discussions and exchange of ideas
among the involved partners a workplan was made and Activity 6.1 was divided into five sub
activities:

1) Review of external cost calculation (Responsible partner: ERDF PP10 Uni Lub)

2) Survey of external cost calculation approaches applied in projects and initiatives in ADB area
(Responsible partner: ERDF PP10 Uni Lub)

3) Compliance of methodologies with the main EU guidelines and with “on-line” manuals for
external cost calculation (Responsible partner: ERDF PP11 PBN)

4) Development of a common methodology (Responsible partner: ERDF PP10 Uni Lub)
5) Finalisation of output (Responsible partner: ERDF PP3 AUTh).

The allocation of responsibilities of partners involved in WP6 was thoroughly presented by
AUTh at Belgrade meeting and was approved.

Concerning the elaboration of the first and second sub activity, Uni Lub PP10 designed at first a
questionnaire on external cost calculation and AUTh PP3 sent comments and suggestions on it. A
new version of the questionnaire was created and distributed to partners. All ADB countries sent
back their answers, except from Croatia and Italy. PP10 Uni Lub made an overview of recent and
on-going projects dealing with external cost calculation and also an analysis of issues related to
external costs in SEE area at country level, based on the completed questionnaires. Special
emphasis was also given on environmental aspects of legislation on freight transport,
environmental management systems for terminals, financial and environmental issues for each
ADB country. Afterwards, PP10 Uni Lub prepared a draft report entitled “Review of the external
cost calculation approaches”, which did not include the questionnaires and county reports for
Croatia and Italy. PP3 AUTh and LP provided input and comments on the review and an
improved version of the report was created.
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The report was revised again, in order to integrate the Croatian questionnaire which was
delivered with delay. The final version will be modified after Italy delivers its
questionnaire answers.

PBN PP11 undertook the elaboration of task concerning the compliance of methodologies with
the main EU guidelines and with on-line manuals for external cost calculation and prepared a
report entitled “Compliance of methodologies. The analysis implemented in the framework of
Task 3 was based on an extensive literature survey and on the results of the questionnaire
survey of Task 2. ERDF PP3 AUTh, ERDF PP10 Uni Lub and LP provided comments on the draft
report and a new version was also prepared.

The last task of activity 6.1 focused on the development of a methodology for external cost
calculation. ERDF PP3 AUTh, after examining crucial aspects of external cost calculation,
prepared a draft report describing the alternative approaches for the assessment of external
costs and presenting the most appropriate one for the project. ERDF PP3 prepared also some
general tables concerning data and parameters on which the calculation process is based and
instructions which describe the calculation steps per each cost category and transport mode.
This contribution of AUTh was further elaborated by ERDF PP10 Uni Lub concluding to the
output report of task 4. ERDF PP3 AUTh made some additional comments and recommendations
and the final version of the document on task 4 entitled “Development of a common
methodology” was prepared.

After the elaboration of the four main tasks of Activity 6.1, ERDF PP3 AUTh finalized Activity 6.1
by integrating all documents and reports into one deliverable entitled “External costs of
transport in ADB area: lessons learnt” (6.1-Version 1).

The structure of the final deliverable of activity 6.1 is the following one:

eGeneral information: Chapters 1-6

eTask 1 Review of external cost calculation: Chapters 7,8, Annex 16.1

eTask 2 Survey of external cost calculation approaches applied in projects and initiatives in ADB
area: Chapters 9,10

eTask 3 Compliance of methodologies with the main EU guidelines and with “on-line manuals”
for external cost calculation: Chapters 11-13

eTask 4 Development of a common methodology: Chapter 14, Annexes 16.2, 16.3, 16.4

Note: The questionnaire and the country report for Italy will be incorporated in this final
version when it will be available.

The above description of the work progress in regard to Activity 6.1 is summarized at the
following table which presents all preparatory, further elaboration or contribution steps:
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Compliance of methodologies
with the main EU guidelines and
with for
external cost calculation

“on-line manuals”

Revision/ | Time period | Modification steps Comments Partners
Version
0.4 January 2013 | Proposal of tasks assignment by | - AUTh
AUTh in Belgrade meeting and
approval.
0.5 January- Design of the survey on external | - Uni Lub
February cost calculation and synthesis of and
2013 arelevant questionnaire. AUTh
0.51 February Adaptation of the questionnaire | - Uni Lub
2013 and
AUTh
0.52 February Distribution of questionnaire to | eCroatia delivered the All
2013 all partners and collection of | questionnaire later. partners
answers.
e]taly has not delivered
the questionnaire yet.
0.6 February Preparation of draft version of | - Uni Lub
2013 an output report on Task 1:
Review of external cost
calculation
0.61 February- Comments and remarks on the | - AUTh
March 2013 draft report of Task 1 LP
0.62 April 2013 Preparation of final version of | This version did not | Uni Lub
the output report on Task 1: | include the answers and
Review of external cost | country reports for Italy
calculation, including also the | and Croatia. Task 1
results of the questionnaire | Review of externalcost
survey and the analysis of the | calculation.
answers at country level.
(Chapters 7-10, Annex
16.1 of Deliverable)
0.7 March-June Preparation of draft version of | - PBN
2013 an output report on Task 3:
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0.71 May Provision of comments and | - AUTh
suggestions on the draft report Uni Lub
of task 3. LP

0.72 June 2013 Creation of a new improved | (Chapters 11-13 of | PBN
version of the output report on | Deliverable)
task 3.

0.8 July -August | Preparation of a draft report on | - AUTh

2013 the calculation approaches.
Preparation of tables and
instructions on external cost
calculation.

0.81 August 2013 | Further elaboration of the draft Uni Lub
report on task 4 - Additional
remarks about the limitations
and obstacles of the calculation
process.

0.82 August 2013 | Preparation of the final output | (Chapter 14, Annexes | AUTh
report on task 4: Development | 16.2, 16.3, 16.4) and Uni
of a common methodology Lub

0.9 August 2013 | Revision of final version of the | Inclusion of the | Uni Lub
output report on Task 1: Review | questionnaire and
of external cost calculation country  report for

Croatia.

1.0 September Finalization of the deliverable | - AUTh

2013 6.1 (Version 1)
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3 Terms and abbreviations
ADB Adriatic-Danube-Black-Sea
CBA Cost-benefit Analysis
DG MOVE Directorate-General for Mobility and Transport
DG TREN Former Directorate-General for Transport and Energy
EC European Commission
EPCTT European Parliament’s Committee on Transport and Tourism
EU-27 European Union with 27 members included
EUROSTAT European Statistics database
GHG Greenhouse Gas
HDV Heavy duty vehicles
LDV Light duty vehicles
NECD National Emission Ceilings Directive
NOx Nitrogen oxide
NTM Network for Transport and Environment
pkm Passenger kilometer
PM25 Particles smaller than 2.5 micrometers
SA Sensitive Areas
SEE South East Europe
SO2 Sulfur dioxide
TEN-T Trans-European Transport Networks
TEU Twenty-foot equivalent unit
tkm Tone kilometer
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TREMOVE EU-wide transport model
TSA Transport Sensitive Areas
UIC International union of Railways
VoT Value of time
VOoC Volatile organic compound
WTA Willingness to accept
WTP Willingness to pay

4 Summary

The report presents a comprehensive survey of external costs calculation approaches referred in
EU documents and applied in the most recent research projects. This information is derived
from (a) reference EU documents, (b) relevant past EU projects and (c) cooperation and
research projects covering ADB area. The study on recent methodologies of calculating external
costs is a part of activity 6.1 “External costs of transport in ADB area: lessons learnt” which
examines methodologies, calculation approaches and initiatives to estimate and further
internalize external costs of freight transport. The present study also focuses on analyzing
various impacts of transport in terms of external costs and initiatives in ADB area. The purpose
of the study is to develop and present a comparative analysis of the most recent and relevant
findings on external cost calculation within the various EU research projects and to provide a
solid background for further proposals of possible internalization of transport external costs in
the Adriatic-Danube-Black sea area.

Through an integrated approach of the methodological framework concerning the estimation of
transport external costs this survey provides the basis for the development of a relevant
methodology adjusted to the requirements and special characteristics of the ADB area. The
importance of this review is crucial, since an efficient and sustainable transport system which
reflects the true costs involved, is a prerequisite for fostering the competiveness and
attractiveness of ADB countries and of the broader area of Southeast Europe. According to
impact assessment (2008), if nothing is done in the next few years, the environmental costs (air
pollution, CO; emissions) could reach €210 billion by 2020. Individuals and businesses would
also face congestion on more than a quarter of Europe’s roads.

The first part of the study presents some general and basic aspects of external cost of freight
transport. The concept of externality in the transport sector is provided with special emphasis
on the definition of external costs and the main methodologies for estimating them. The most
important external costs of transport are presented and their effect on the nature and society is
examined. An integrated table summarizes the main issues of external costs of transport. and
provides some basic cost elements, critical valuation issues, cost functions, data needs and main
cost drivers for the freight transport related external cost i.e. accidents, climate change, air
pollution, noise, congestion and scarcity costs.
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Chapter 7, the second part of the study, (Review of external cost calculation), presents and
summarizes relevant international studies and projects which, besides other activities and
pilots, also analyze external costs of freight transport. The scope of activity 6.1 is to present and
compare the existing data within recent and ongoing research projects in the field of external
costs calculation, which were identified within the ADB Multiplatform meetings in Trieste,
Budapest and Belgrade. Each study was analyzed in the scope of applicability and possible
contribution to the ADB Multiplatform project. Finally, comparisons of the mostly used and
applicable approaches of external cost of transport calculations are presented.

The third part of the report analyses and illustrates the review of issues related to external costs
of transport in SEE area. The main inputs are the results from the questionnaires on external
cost calculation methodologies that were sent to all participating countries in ADB Multiplatform
project area. Since we presumed the lack of wide national or regional consensus to analyze and
internalize the external cost of transport in the ADB region countries, questionnaires mainly
examined whether there are any external costs calculations or projects in the region. Further on
main methodological issues and results are collected from the external costs studies and
presented within the report. Questionnaires also addressed the main legal aspects of an
environmentally sound multimodal transport in the ADB area. Data concerning on-line manuals
used by the project partners were collected and will be really helpful for the next WP6 activities

At the end of the study conclusions on methodology for the external cost calculation in the
partner countries are drawn up. The collected questionnaires are analyzed and the results on
current situation of external costs analysis in the ADB area are presented.

5 Background

In order to achieve successful development of common measures of external cost calculation
what is needed is a holistic approach to define which negative impacts of transport can be
defined as external costs, how can they be calculated and which the principles of internalization
within the transport sector are.

In order to prepare a sufficient methodology for the external costs internalization firstly an
overview of recent activities and projects that partially or in the whole scale dealt with
internalization of external costs in transport must be made.

[t must be taken into account that assessment of environmental impact of intermodal transport

and logistics activities is a complex activity due to the peculiarities of modes of transport
involved and the geographical differences.
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6 External costs of transport

External costs of transport are costs to the society and - without policy intervention - they are
not taken into account by the transport users. Transport users are thus faced with incorrect
incentives for transport supply and demand, leading to welfare losses. The IMPACT study (2008)
states that it is important to distinguish between:

— Social costs reflecting all costs occurring due to the provision and use of transport
Infrastructure, such as wear and tear costs of Infrastructure, capital costs, congestion costs,
accident costs, environmental costs.

— Private (or internal costs), directly borne by the transport user, such as wear and tear and
energy cost of vehicle use, own time costs, transport fares and transport taxes and charges.

In general external costs refer to the difference between social costs and private costs. Based on
the economic welfare theory, transport users should pay all marginal social costs which are
occurring due to a transport activity. Considering the private marginal costs (such as wear and
tear costs of the vehicle and personal costs for the driver), optimal Infrastructure charges should
reflect the marginal external costs of using an infrastructure. These costs include wear and tear
costs for the use of infrastructure, congestion costs, accident costs and environmental costs. Only
parts of these costs are monetary relevant. Some parts (such as time losses, health damages, etc.)
are social welfare losses. In the short run, these costs are linked to constant Infrastructure
capacity. Thus fixed Infrastructure costs are not relevant for efficient pricing. In the long run
however, the change of infrastructure capacity due to the construction of additional traffic
infrastructure is relevant, too. From an economic viewpoint, an infrastructure project is
economically viable, if additional social benefits of a specific project exceed additional social
costs (IMPACT, 2008).

When analyzing the transport activities environmental impacts, accidents and congestion must
also be taken into account. In contrast to the benefits of transport, the costs of these effects of
transport are generally not borne by the transport users. Without policy intervention, these so
called “external costs” are not taken into account by the transport users when they make a
transport decision.
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Table 6-1: Internal and External transport costs

EUROPEAN UNION

Social costs

Cost of categories

Internal/Private costs: borne

External costs: borne by other transport

Costs covered by tickets/fares

by transport user users or society
Transport operating | Fuel and vehicle costs Cost paid by other users or by society
expenditure Ticket/fares
Infrastructure  use | Costs covered by infrastructure | Costs partly uncovered
costs charge

Accidents costs

Costs covered by insurance, own
accidents costs

Uncovered accident costs (e.g. pain and
suffering imposed on others), administrative

and police costs

Noise costs

Own disbenefits

Costs borne by people exposed to noise (noise
disturbance, health effects)

Air pollution costs

Own disbenefits (depending on

Costs borne by people exposed to air pollution

individual situation) (health effects)
Climate change costs | Own  disbenefits (including | Costs borne by society and by future
future generation i.e. children) generation

Congestion costs

Own time costs

Delays/time costs imposed on others

Source: Preparation of an Impact Assessment on the Internalisation of External Costs Consultation Document:
adapted from Table 2.1. of the Green Paper "Towards fair and efficient pricing in transport COM (95) 691 final.

According to the results of relevant EU studies on external cost of transport the sector of road
transport has by far the largest share in the total sum of transport related external costs (93%).
This can be explained by the large share of road in the overall transport volume as well as the
higher average external costs per passenger-km or tonne-km. Passenger cars have a share of
about 61%, followed by trucks (13%), vans (9%), two-wheelers (6%) and buses (4%). From the
non-road modes, aviation has the largest share in external costs with about 5%, although only
intra-EU flights are included. Rail transport is responsible for less than 2% and inland shipping
for only 0.3%. Sea shipping was not included in this study (INFRAS, CE Delft, Fraunhofer IS],
2011).

When combining the average costs with transport volume data, the sum of all external costs can
be calculated. The studies show that the total external costs of transport in the EU plus Norway
and Switzerland in 2008 amount to more than € 500 billion, or 4% of the total GDP. About 77%
of the costs are caused by passenger transport and 23% by freight. On top of these, the annual
congestion cost of road transport delays amounts to between € 146 and 243 billion (1 to 2% of
the total GDP) (INFRAS, CE Delft, Fraunhofer ISI, 2011).

The internalisation of external costs, the last stage in the evaluation of external costs calculation
methodology, means making such effects part of the decision making process of transport users.
According to the welfare theory approach, internalisation of external costs by market-based
instruments may lead to a more efficient use of infrastructure, reduce the negative side effects of
transport activity and improve the fairness between transport users (INFRAS, CE Delft,
Fraunhofer ISI, 2011). A substantial amount of research projects, including support of the

mon future Page 14 of 240



™ S
€., ” SOUTHEAST ADG e
¥ EUROPE

. Programme co-funded by the
Transnational Cooperation Programme multi p latform E ﬂ m EUROPEAN UNION

European Commission; suggest that implementing market-based instruments inspired by the
economic theoretical concept of marginal social cost pricing could yield considerable benefits.
Fair and efficient transport pricing has also been advocated in a number of policy documents
issued by the EC (INFRAS, CE Delft, Fraunhofer ISI, 2011), but the issue will be further analyzed
in the other outputs of the ADB Multiplatform project. First, some impacts of external costs on

the nature and society are discussed and next in table 6-4 an overview of the main issues of
main external costs is presented. In the next table there is on overview of the main
issuesofmainexternal costs presented, but firstly we must observe some impacts of the external
costthat they have on the nature and society in general.

In practice, the main economic instruments for internalising external costs are taxation, tolls (or
user charges) and, under certain circumstancesl, emissions trading (Strategy for the
internalisation of external costs, 2008).

Price signals play a crucial role in many decisions that have long-lasting effects on the transport
system. Transport charges and taxes must be restructured in the direction of a wider application
of the ‘polluter-pays’ and ‘user-pays’ principle. They should underpin transport’s role in
promoting European competitiveness and cohesion objectives, while the overall burden for the
sector should reflect the total costs of transport including infrastructure and external costs.
Wider socioeconomic benefits and positive externalities justify some level of public funding, but
in the future, transport users are likely to pay for a higher proportion of the costs than today. It
is important that correct and consistent monetary incentives are given to users, operators and
investors [White Paper: Roadmap to a Single European Transport Area-Towards a competitive
and resource efficient transport system, 2011].

Each external cost has specific characteristics which require the use of the appropriate
instruments. Some external costs relate to the use of infrastructure and vary according to time
and place. This is the case for congestion, air pollution, noise and accidents, all of which are
highly localised and vary depending on the time, place and type of network. The use of
differentiated charging is the best way of taking those variations into account [Strategy for the
internalisation of external costs, 2008)].

According to various studies the most important category of transport external costs is accident
costs. An accident may be defined as a specific but unexpected and unintended external event
which occurs at a particular time and place, without apparent or deliberate cause but with
marked effect. In this respect, the external costs generated by transport accidents are of major
concern, as part of these costs is borne by the users but, more importantly, there is also almost
always a cost to others. This cost can be direct or indirect, as well as being linked to either the

1Under Directive 2003/87/EC, Member States are to allocate at least 90% of CO: allowances free of charge. For emissions permits to
internalise external costs, the granting authorities must sell them at a price that is, for example, equal to those external costs. In
January 2008, the Commission put forward a proposal (COM(2008) 16) to set up an auction system that would make it possible to
reflect the “polluter pays” principle. The system is to be introduced gradually, and at least two thirds of all allowances are expected
to be sold by auction by 2013.
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health of the people involved in the accident or to the material damage caused by the accident
itself (European Parliament’s Committee on Transport and Tourism (further on EPC TT), 2009).
The term climate change (or global warming) normally refers to changes in the concentration of
greenhouse gases which have been causing a progressive warming of earth’s near surface,
mainly because of human influence. Indeed, there is a scientific consensus that the increase in
atmospheric greenhouse gases attributable to human activity has caused most of the warming
observed since the start of the industrial era (EPC TT, 2009).

Air pollution is dependent upon many factors, from fuel composition to engine characteristics
and maintenance, types and main characteristics of vehicle, infrastructure layout, speed,
congestion, etc.. Moreover, air pollution is measured by the emission and concentration of
particular primary pollutants, which include nitrogen oxides (NOx), carbon dioxide (CO3),
sulphur dioxide (S0O2), lead (Pb) and, finally, particulate matter (PM10 and PM2.5) such as dust
and soot. These primary pollutants can cause damage to materials and buildings, agricultural
crops and forests, as well as being harmful to human health when inhaled (EPC TT, 2009).

Noise is one of the main environmental impacts that arise from a transport scheme. Noise can
cause serious impacts on individuals’ well-being by leading to damage to both psychological and
physical health. Hearing damage can be caused by noise levels higher than 85 dB(A), whilst
lower levels (above 60 dB(A)) can be sources of nervous stress reactions, including increased
heart rate, increased blood pressure and hormonal changes, as well. Finally, damage occurs
particularly when exposure to noise is continued over a long period of time (EPC TT, 2009).

Infrastructure capacity is limited and a problem of allocation occurs when traffic increases.
When there is increased travel time for all users the result is congestion costs. Within the
category of air transport and railways, the main result is that other operators will not be able to
get the slot that they want: in this situation, scarcity costs arise when a particular slot or track
assigned to an incumbent could have a higher value if used by another operator (EPC TT, 2009).

During the last years, many different methods for estimating external costs have been
developed. Next table indicates the best practice approach for each cost component of transport
external cost.
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Table 6-2: External cost components and best practice approaches for their estimation

Cost component

Best practice approach

Costs of scarce
Infrastructure

WTP for the estimation of the value of time (based on stated preference approaches).
Alternatively: WTA. WTP for scarce slots (based on SP with real or artificial
approaches).Alternatively: WTA

Accident costs

Resource costs for health improvement. WTP for the estimation of Value of Statistical
Life based on SP for the reduction of traffic risks. Alternatively: WTA

Air pollution costs and
human health

Impact pathway approach using resource cost and WTP for human life (Life years lost)
base. Alternatively: WTA

Air pollution and
building/material damages

Impact pathway approach using repair costs

Air pollution and nature

Impact pathway approach using losses (e.g. crop losses at factor costs).

Noise

WTP approach based on hedonic pricing (loss of rents - this reflects WTA) or SP for
noise reduction. Impact pathway approach for human health using WTP for human life

Climate change

Avoidance cost approach based on reduction scenarios of GHG emissions; damage cost
approach; shadow prices of an emission trading system.

Nature and Landscape

Compensation cost approach (based on virtual repair costs).

WTP = Willingness to pay. SP =

Source: IMPACT, 2008.

Stated preference approach. WTA = willingness to accept.

In general, results from external cost calculation of freight transport in the EU-27 show that
average external costs for road freight transport are higher than for rail or inland waterways
freight transport. The figure below shows that average external costs (excluding congestion) for
light duty vehicles outreaches 140 EUR per 1,000 tkm (average external cost of total road freight
transport is 50,5 EUR/1.000 tkm) whereas rail freight is responsible for almost 8 EUR/1.000
tkm and inland waterways for 11,2 EUR/1.000 tkm (average external cost for the same amount

of cargo transported).
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W Air Pollution
W Accidents
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60 505 Differentiated cost for rail:
FFFFA - Rail Electric: 6.6 €/1,000 pkm
40 34.0 - Rail Diesel: 12.4 €/1,000 pkm
) i
7.9 "2
: | | =
LDV HDV Road Freight  Rail Freight Inland
Waterways
@NFRAS/CES]

Other cost categories: Costs for nature and landscape, biodiversity losses (due to air pollution), soil and water pollution costs,
additional costs in urban areas. Data do not include congestion costs.
Road Freight Total: The weighted average of all road freight transport modes.

* Data include the EU-27 with the exemption of Malta and Cyprus, but including Horway and Switzerland.

Figure 6-1: Average external costs 2008 for EU-27: freight transport (excluding congestion)
Source: External costs of transport in Europe: update study for 2008 (CE Delft, INFRAS, Fraunhofer, 2011)
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Table 6-2: Overview of main issues and cost elements of external costs of transport

Cost Cost elements Critical Cost function Data needs Main cost drivers
component valuation issues
Accident Medical costs Valuation of | Only limited | Accident database Type of Infrastructure
costs Production losses human life correlation Definition of | Traffic volume
Loss of human life Externality of | between traffic | fatalities and Vehicle speed
self-accidents in amount and heavy/slight Driver characteristics
individual accidents; other | injuries very (e.g.
transport factors important age, medical
Allocation of | (such as individual conditions,
accidents risk etc.)
(causer/victim factors and type of Others
related) Infrastructure)
Climate Prevention coststo | Long term risks | Proportional to traffic | Emission levels Level of emissions,
change reduce risk of | ofclimate amount and fuel used depending on:
climate change (marginal cost close - Type of vehicle and
change Level of damage | to add. equipment (e.g.
Damage costs of in high average cost) air
increasing altitudes conditioning)
temperature (aviation) - Speed characteristics
- Driving style
- Fuel use and fuel
type
Air Pollution | Health costs Valuation of life | Correlation with | Emission and | Population and
Years of human life | years lost traffic exposure data settlement
lost Market prices for | amount, level of | (exp.PM, NOx, SO2, | density
Crop losses crops emission VOoQC) Sensitivity of area
Building damages Valuation of | and location Level of emissions,
Costs for nature | building depending on:
and damages - Type and condition
biosphere Valuation of long of
term risks in vehicle
biosphere - Trip length (cold
start
emissions)
- Type of
Infrastructure
- Location
- Speed characteristics
Noise costs Rent losses Valuation of | Declining  marginal | Noise exposure | Population and
Annoyance costs annoyances cost data settlement
Health costs curve in relation to | (persons) density
traffic Day/Night
amount Noise emissions level,

depending on:

- Type of
Infrastructure

- Type and condition
of

vehicle
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Cost Cost elements Critical Cost function Data needs Main cost drivers
component valuation issues
Congestion Increased travel | Vehicle hours | Correlation with | Infrastructure —Bottlenecks and
and scarcity times lost traffic amount and | capacity capacity shortages
Overcrowding the value of time lost Speed/flow at links or nodes
Delay of public function —The physical
transport, Value of travel condition and
reliability problems time ( VAT) quality of
demand elasticity infrastructure
—Infrastructure
condition activities
—Accidents
—Weather conditions

Source: European Parliament’s Committee on Transport and Tourism, 2009; IMPACT, 2008.

7 Review of external cost calculation

Analysis of recent and ongoing research projects in the field of external costs calculation is the
main objective of the Task 1 in WP 6.1. During the ADB Multiplatform project meetings in Trieste
(Kick of meeting, 2012), Budapest (November 2012) and Belgrade (January 2013) relevant
international projects were identified. Hereafter, a list of identified international projects related
to the external cost calculation and intermodality is presented.

7.1 Overview of the most relevant and recent research projects identified

Several European research projects have been already carried out on the topic of external cost
calculation. Since the main scope of the activity is to present a comprehensive survey of external
costs calculation approaches in the most recent freight and infrastructure related projects, there
was a pre-selection of the most relevant projects. The selection was based on the most “up to
date” and relevant projects within the freight transport domain in EU and SEE area. The selected
projects are:

¢ Reference EU documents:
- External costs of transport in Europe: update study for 2008 (CE Delft, INFRAS, Fraunhofer,

2011), September 2011

- IMPACT: Internalisation Measures and Policies for All external Cost of Transport,
commissioned by EU DG TREN: its results have been used as the basis for the 2008
Commission proposal for amending the Eurovignette Directive. European Commission DG
TREN, from app. 2006 to February 2008.

ePast projects:

- ASSET: ASsessing SEnsitiveness to Transport, 6th FP, 2007-2009
- NEEDS: New Energy Externalities Development for Sustainability, 2004-2009
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- RECORDIT: REal COst Reduction of Door-to-door Intermodal Transport, 5th FP, 2000-2002

¢ Cooperation and research projects covering ADB area:

- SONORA: SOuth-NORth Axis - Improving transport infrastructure and services across Central
Europe, Central Europe program EU Territorial Cooperation, Nov. 2008 - Feb. 2012

- BATCo:Baltic-Adriatic Transport Cooperation, Central Europe, Central Europe program EU
Territorial Cooperation, March 2010 - February 2013

- TRANSITECTS: Transalpine Transport Architects - Improving intermodal solutions for
transalpine freight traffic, Alpine Space Programme - European Territorial Cooperation
Development Found, July 2009 - September 2012

- CAFE CBA: Clean Air for Europe, 2007-2012

- SuperGreen: Supporting EU’s Freight Transport Logistics Action Plan on Green Corridors
Issues, 2010-2013

- WATERMODE: Transnational Network for the Promotion of the Water-ground Multimodal
Transport, 2009-2011

8 Overview of relevant recent research projects identified

8.1 Reference EU documents and studies
8.1.1 External costs of Transport in Europe: update study for 2008

a) Background of the study

The study “External costs of transport in Europe: update study for 2008” is performed from CE
Delft, INFRAS and Fraunhofer ISI. Since the last update study in 2004 using data for 2000, the
relevance of the subject to perform an updated study has increased. As it is stated in the study
internalisation of external costs is one of the main focus points of the EC Greening Transport
Package from 2008 and also in the 2011 EU White Paper on Transport. The latest revision of the
Eurovignette Directive now allows Member States to calculate tolls based on costs of air
pollution and noise of road freight traffic. In addition, the topic of externalities was further
developed by different European and national studies. For that reason UIC commissioned CE
Delft, INFRAS and ISI to carry out external costs study, to obtain a state-of-the-art overview of
the total, average and marginal external costs of transport in the EU. With the EU enlargements
of the last decade, the scope of the study was extended to the EU-27 with the exemption of Malta
and Cyprus, but also including Norway and Switzerland.
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In the study “External costs of transport in Europe” transport external costs are calculated for
the following four different modes of transport whilst the results are differentiated for
passenger and freight transport which are:

1.Rail passenger and freight transport (diesel and electric traction);

2.Road passenger: passenger cars, buses and coaches (one category), motorbikes/mopeds;
3.Road freight: light duty vehicles (LDV), heavy duty vehicles (HDV);

4 Air transport: passenger aviation and

5.Inland waterways: freight.

Within the study different data and approaches were used. For road transport performance
(pkm, tkm) the basic values (total data per transport mode and country) are mainly taken from
EUROSTAT. Only where no comprehensive data were available (e.g. for motorcycles), the study
used TREMOVE data. For vkm data, EUROSTAT could only be used for heavy goods vehicles. For
cars, national data have been used for seventeen countries. For the other countries as well as for
buses and motorcycles TREMOVE values are used. For rail transport UIC rail statistics are used.
Since all the data could not be collected from one source, certain gaps of the UIC statistics were
compensated with EUROSTAT data. Air transport data are based on EUROSTAT information

with cross-checks to some national statistics. Transport data for inland waterways used in the
study are taken from the EU Statistical Pocketbook. Emission factors for all modes are taken
from TREMOVE since this was the only comprehensive up-to-date database on emission factors
for all countries and transport modes included (based on the Copert emission model). Total
emissions of greenhouse gases and air pollutants are then calculated using adjusted mileage
data as described above and TREMOVE emission factors (External costs of transport in Europe,
2011).

Emission and transport data are differentiated by region type (metropolitan, other urban, non-
urban) and fuel type (gasoline, diesel, electric). Therefore, different share of various regions, fuel
types, etc. are taken into account in the calculations. The present study, like most external cost
studies, is implicitly based on the “causer approach”, since transport data (vkm) from
EUROSTAT are also having the same perspective and the relevant data are easier to be collected.

In this update study total, average and even marginal external costs are calculated for the
following five core cost categories: accidents, air pollution, climate change, noise and congestion.
The most special, marginal external costs are applied on various network types, vehicle
technologies and traffic situations. The results of the study show that also the marginal external
costs for road are much higher than for rail transport and the same applies for the marginal
costs in urban areas which are much higher than in non-urban areas. The share of various cost
categories in the total marginal costs depends strongly on the type of network. In urban areas,
accident costs are about half of the marginal external costs, while in non-urban areas and
particular on motorways the costs of emissions are dominant, in particularly those of climate
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change. Table 8-1 presents average external costs in the year 2008 for EU-27 analyzed within
the study (External costs of transport in Europe, 2011).

Table 8-1: Average external costs 2008 for EU-27 by category and freight transport mode
(excluding congestion) in EUR/1,000 tkm) *

Freight Transport Road Freight transport .
- Rail Waterborne TOTAL
Mode | Light duty Heavy duty All road . . .
. . . Freight freight freight
vehicles vehicles (HDV) freight
transport transport transport
Cost Category (LDV) transport
Accidents 56,2 10,2 17,0 0,2 0,0 13,4
Air pollution 17,9 6,7 8,4 1,1 54 7,1
Climate change (high 44,5 98 14,9 0,9 3,6 12,1
scenario)
Climate charllge (low 76 17 26 0.2 06 21
scenario)
Noise 6,3 1,8 2,5 1,0 0,0 2,1
Up- and downstream 14,3 3,0 47 42 13 44
(high scenario)
Up- and downsFream 8.4 17 27 24 08 25
(low scenario)
Nature & Landscape 0,9 0,7 0,7 0,0 0,4 0,6
Biodiversity losses 0,6 0,5 0,5 0,0 0,5 0,4
Soil & water pollution 1,8 0,8 1,0 0,4 0,0 0,8
Urban effects 3,1 0,5 0,9 0,1 0,0 0,7
TOTAL (High 145,6 34,0 50,5 7,9 11,2 41,7
scenario)
TOTAL (Low scenario) 102,8 24,6 36,1 53 7,7 29,7

* Data include the EU-27 with the exemption of Malta and Cyprus, but including Norway and Switzerland. Data do not
include congestion costs. Source: CE Delft, INFRAS; Fraunhofer ISI; External costs of transport in Europe, 2011.

b) Overview of methodology per external cost category

Within the study External costs of transport in Europe (CE Delft, INFRAS and Fraunhofer ISI,
2011) all the usually observed external costs of transport were analyzed, calculated and
presented, but the main focus was on the main five external costs of transport which are shortly
presented hereafter.

e Accidents

Accident costs in general are the result of traffic accidents. In the study these social costs include
costs for material damages, administrative costs, medical costs, production losses and
immaterial costs (lifetime shortening, suffering, pain, sorrow, etc.). Material costs can be
calculated using market prices as they often (but not always) can be insured against. In contrast
for immaterial costs no such market prices do exist and other sources are needed to estimate
these costs (e.g. risk values through stated-preference studies). The sum of material and
immaterial costs builds the total social accident costs. From these external accident costs must
be separated by identifying the costs covered through transfers from the insurance systems and
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by accounting for risk costs that are well anticipated and therefore already internalised by
individuals own cost calculations (CE Delft, INFRAS and Fraunhofer ISI, 2011).

o Air pollution

Air pollution caused by transport activities leads to different types of external costs. The most
important external costs are health costs due to cardiovascular and respiratory diseases caused
by air pollutants. Other external costs of air pollution include building and material damages,
crop losses and impacts on biodiversity and ecosystem. The most important transport related
air pollutants are particulate matter (PM10, PM2.5), nitrogen oxide (NOx), sulphur dioxide (SO>),
volatile organic compounds (VOC) and Ozone (03) as an indirect pollutant. Greenhouse gases are
not included in the air pollution costs since they do not have any direct toxic effects. They are
covered within the climate change cost category. Within the “External costs of transport study
(CE Delft, INFRAS, Fraunhofer ISI, 2011) different approaches and studies that include external
costs of transport caused by air pollution are presented:

—Bottom-up approach of air pollution is based on an impact pathway approach. This method
requires the following methodological steps: emissions-transmission- concentration (dose)-
impact/damage (humans, ecosystems, buildings)-monetisation-costs. As stated in the study “the
bottom-up approach has been applied in a variety of European studies such as NEEDS (2006, 2007,
2008); HEATCO (2006); CAFE CBA (2005);

—ExternE (2005); UNITE (2003). This detailed approach is regarded as the most elaborated and
therefore best practice methodology, above all for calculating site-specific external costs. The
IMPACT study (CE/INFRAS/ISI, 2008) also lists unit costs values (in € per ton of pollutant) for
all relevant air pollutants, based on HEATCO and CAFE CBA. The most recent study applying this
approach for air pollution cost was the European research project NEEDS (INFRAS, 2012). In
the INFRAS study the bottom-up approach is applied, thus the calculation methodology is
modified compared to the last study (INFRAS/ITWW, 2004)” (CE Delft, INFRAS and Fraunhofer
ISI, 2011).

—Top-down approach of air pollution is, as stated in the study of “External costs of transport in
Europe (CE Delft, INFRAS and Fraunhofer ISI, 2011), a less used methodology. It estimates
health effects due to the exposure of air pollutants and evaluates with specific costs per
additional case of mortality or morbidity. The health effects are valuated with cost factors for the
different health effects. An important precondition for the application of this approach is the
availability of detailed country specific exposure data for the relevant air pollutants (at least for
PM2.5 or PM10). Cost allocation to different modes and vehicle categories requires additional
information on the contribution of each mode and vehicle category to the overall ambient
concentration of the respective pollutant (CE Delft, INFRAS and Fraunhofer ISI, 2011).
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e Climate change

In 2007 about 19.5% of total greenhouse gas (GHG) emissions in Europe were caused by
transport (European Commission, 2010). These emissions contribute to global warming
resulting in various effects like sea level rise, agricultural impacts (due to changes in
temperatures and rainfall), health impacts (increase in heat stress, reduction in cold stress,
expansion of areas amenable to parasitic and vector borne disease burdens (e.g. malaria, etc.),
ecosystems and biodiversity impacts, increase in extreme weather effects, etc. The main
greenhouse gases with respect to transport are carbon dioxide (CO2), nitrous oxide (N.0) and
methane (CH4) (CE Delft, INFRAS and Fraunhofer ISI, 2011).

The general approach of estimating the average climate change external costs for various
transport modes presented in the External cost of transport in Europe (CE Delft, INFRAS and
Fraunhofer ISI, 2011) study consist of four steps:

1.Assess total GHG emissions by type of vehicle per country;

2.Calculate total CO; equivalent GHG emissions using Global Warming Potentials;
3.Multiplication of the total ton of CO; equivalent GHG emission by an external cost factor in
€/ton to estimate total external costs related to global warming per country;

4.Calculate the average climate change costs (per tkm/pkm) by dividing the total costs per
5.vehicle type per country by the number of tkm/pkm per country.

e Noise

Noise can be defined as the unwanted sound or sounds of duration, intensity or other quality
that causes physical or psychological harm to humans. In general, two types of negative impacts
of transport noise could be distinguished (CE Delft, INFRAS and Fraunhofer ISI, 2011):

—Costs of annoyance: Transport noise imposes undesired social disturbances, which result in
social and economic costs like any restrictions on enjoyment of desired leisure activities,
discomfort or inconvenience, etc.

—Health damages: First, noise levels above 85 dB(A) can cause hearing damage. Lower noise
levels (above 60 dB(A)) may increase the risk on cardiovascular diseases (heart and blood
circulation) and may also result in nervous stress reactions such as increase of blood pressure
and hormonal changes. Finally, transport noise can also result in a decrease of subjective sleep
quality. These negative impacts of noise on human health result in various types of costs, like
medical costs, costs of productivity loss and the costs of increased mortality.

In the study of External costs of transport in Europe (CE Delft, INFRAS and Fraunhofer ISI, 2011)
the methodology to estimate the average noise costs for the various modes, usually a bottom-up
approach is presented. The approach consists of three steps:

—Estimation of the number of people affected by noise per vehicle type;

—Estimation of total noise costs by multiplying the number of people affected by the noise costs
per person exposed;

—Calculation of the average noise costs by allocating the total noise costs to the various transport
modes by using specific weighting factors.
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e Congestion

The study (CE Delft, INFRAS and Fraunhofer ISI, 2011) presents that transport users experience
congestion through increases in travel times, travel time unreliability and operating costs. These
delays have multiple purposes, including accidents, construction sites and weather, and their
level of acceptability may change by travel purpose, time and even city size. Congestion arises in
transport networks, such as road networks, where infrastructure users compete individually for
limited infrastructure-capacity. The relation between speed and traffic load is specific to every
road section, junction or larger network parts. Speed or travel time per km can be measured and
expressed by speed-flow (or time-flow) functions. They vary significantly with network
characteristics, but also by traffic flow compositions, weather, driver behavior, road works or
accidents. By introducing values of time, which again depend on a number of factors such as
travel purpose, time of day, etc., the travel time-load function can be translated into a
corresponding cost-load function.

Table 8-2: Summary details of the updated study “External costs of transport in Europe

The external costs calculation presented in the updated “External costs of transport in Europe”
study is based on the latest scientific literature on external cost estimation: the previous UIC
external cost studies, a broad range of EU research projects (particularly NEEDS, UNITE,
HEATCO and GRACE) and recommendations from the IMPACT Handbook on external costs.
There are many different benefits from the “External costs of transport in Europe” study to the
ADB multiplatform project:

eDetailed analysis of external costs of transport in the EU-27 area with possible transposing of
the data to the other regions in the Europe (SEE area);

e[nclusion of all freight transport modes;

oUp-to date and relevant data from the national statistics (EUROSTAT receives national data
from the national statistical sources);

eCalculation of the total, average and marginal external costs of transport with described
methodology for calculation.

The study proposes additional subjects that are recommended for further analysis:

oA detailed calculation of the external costs related to transport infrastructure and vehicles
(operation, maintenance and disposal);

ePromotion and update of the case studies on marginal external costs of noise and accidents
(that could be an additional output of the ADB Multiplatform project - WP7);

eAn EU-wide assessment of congestion costs (across all transport modes), nature and
landscape and water pollution (shipping).
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Geographical
grap Transport modes Externalities Methodology/Approach
coverage
EU-27 with | 1.Rail passenger and | Air pollution Bottom-up approach
exemption  of freight transport Noise Bottom-up approach
Malta and diesel and ibili
( : . Accidents Responsibility fipproach,
Cyprus, but electric traction). damage potential approach
also including | 2.Road passenger: . Avoidance cost with damage costs
Climate change
Norway  and passenger cars, as the upper bound
Switzerland. buses and coaches C . Vehicle operating, fuel costs and
ongestion .
(one category), value of time cost approach
motorbikes/mope Up- and Avoidance costs due to the
ds d(r)anstream emission of air pollutants and GHG
3.Road freight: light | processes em15510ps becaus.e of ene.rgy
. production and distribution
duty vehicles Cost
(LDV), heavy duty ar(i;tla(;lr dzigu? Repair cost approach
vehicles (HDV). — P . -
4 Air transport: Additional Approach to estimate time losses
Al port: costs in urban | due to separation effects of
passenger areas pedestrians
aviation. _
5.Inland waterways: Soil ar?d water Repair cost approach
. pollution
freight.

Source: External costs of transport in Europe: update study for 2008. CE Delft, INFRAS, Fraunhofer IS],
URL:http://ecocalctest.ecotransit.org/CE_Delft_4215_External_Costs_of_Transport_in_Europe_def.pdf.

8.1.2 IMPACT: Handbook on estimation of external costs in the transport sector

When European parliament and the Council amended Directive 1999/62/EC on charging heavy
duty vehicles for the use of certain infrastructure, the EU legislator requested the European
Commission to present a generally applicable, transparent and comprehensible model for the
assessment of all external costs of transport (including those caused by non-road modes). The
IMPACT (2008) study was prepared when European Commission ordered to summarize the
existing scientific and practitioner’s knowledge on the field of external costs of transport. The
central aim of the study is to provide a comprehensive overview of approaches for estimation
and internalization of external cost and to recommend a set of methods and default values for
estimating external costs when conceiving and implementing transport pricing policy and
schemes. The IMPACT model was produced within the study “Internalization Measures and
Policies for All external Cost of Transport” and is actually a basis for future calculations of
infrastructure charges. It also provides technical support to the Commission services to carry
out an Impact Assessment of strategies for internalizing transport external costs (IMPACT,
2008).
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e Handbook on external costs

The IMPAC study (2008) is presented as a handbook with state of the art and best practice cases
on external cost estimation to make the topics accessible even for those who are not familiar
with the issue. It covers all environmental, accident and congestion costs and considers all
transport modes. The focus of methodology and calculation is on marginal external costs of
transport activity as a basis for the definition of internalisation policies such as efficient pricing
schemes. Within the document there is no information included on the existing taxes and
charges and does not present information on infrastructure costs of transport. Besides other
issues the IMPACT (2008) handbook recommends and extensively presents:

—Methods for calculating external cost figures;

—Best available input values for such calculation (e.g. value of one life /year lost);

—Estimated default unit values of external cost for different traffic situations (e.g. air pollution
cost of a vehicle in euro per km).

e Methods for estimating external costs

Although the estimations of external costs in the IMPACT (2008) study considered also several
uncertainties on external costs calculation, there is a wide consensus on the major
methodological issues of which some are used in the study. The best practice estimation of
congestion costs is based on speed-flow relations, value of time and demand elasticity. For air
pollution and noise costs, the impact pathway approach is broadly acknowledged and also
preferred approach, using Values of Statistical Life based on Willingness to Pay. Marginal
accident costs can be estimated by the risk elasticity approach, also using Values of Statistical
Life. Given long-term reduction targets for CO; emissions, the avoidance cost approach is the
best practice for estimating climate cost. Other external costs exist, e.g. costs related to energy
dependency, but there is for the time being no scientific consensus on the methods to value
them.
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Table 8-3: Summary details of IMPACT study

IMPACT study represents one of the most possible reference bases for further external costs
studies also in the SE Europe. The methodology for the external cost calculation can be widely
used since the unit values for input figures are presented in monetary terms related to the
specific value, such as Euro per hour, per accident, per unit of emission, per life year lost, etc.
The output values are presented in a form which can be translated for the purpose of
internalisation. The main unit for the infrastructure pricing is cost per vkm. Similar to other
studies of external costs a transfer in cost per passenger or tkm has been carried out in order to
compare different modes and where relevant or useful, other output unit values are shown.
When applying the results to the ADB region it should be taken into consideration that the
figures are in general representative only for average Western European countries and not
directly applicable to the SEE region. The “value transfer approach” is also appropriate to
transfer the data to other countries and can still provide reliable data for policy purposes at
lower accuracy levels. Study mostly presents and does not select the most appropriate approach
for the cost calculation.

Waterborne: Freight
transport

in urban areas

Geographical Transport modes Externalities Methodology/Approach
coverage
EU 25 Not all the | Congestion and | WTP approach to estimate VoT
transport  modes | scarcity costs
are analysed within | Accidents costs WTP for estimate Value of statistical
all the externalities. life
In general further | Air pollution | Impact pathway approach using
freight  transport | costs resource costs and WTP
modes are | Noise costs WTP approach or Stated preference
analysed: for noise reduction
LGV road freight | Climate change Avoidance costs approach based on
transport reduction of GHG
IGV  road freight | Cost for nature | Repair costs approach and other
transport and landscape presented
Rail freight transport | Costs for soil and | Repair costs approach and other
Aviation: freight | water pollution | presented
transport Additional costs | Damage costs due to separation

effects or compensation costs

approach for scarcity problems

Costs of up- and
downstream
processes

Climate change and
costs

air pollution

costs in sensitive
areas

Calculation of air pollution, noise and
other effects in sensitive areas

Costs of energy
dependence

Costs of transfer of wealth, potential
GDP
adjustments costs

IOSSES, macroeconomic

Source: IMPACT: Handbook on estimation of external costs in the

http://www.ce.nl.

transport sector, Delft, 2008: CE Delft. URL:
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8.2 Past projects

8.2.1 ASSET: Asessing Sensitiveness to Transport

ASSET: Asessing Sensitiveness to Transport (http://www.asset-eu.org/) (project lasted from
2007 to 2009) developed the scientific and methodological capabilities to implement European
policies aiming at balancing the protection of environmentally Sensitive Areas (SA) with the
provision of an efficient transport system. Firstly, the project provided a set of sensitiveness
criteria to identify and map transport related sensitive areas (TSA) across the EU, allowing for
the identification and prioritisation of critical sustainability issues within the development of the
Trans-European Transport Networks (TEN-T).

The second part of the project is concentrated on analyzing policy instruments with regard to
their applicability to different categories of TSA and the identification of adequate policy
packages with focus on market-based instruments. The proposed methodology and the policy
instruments were assessed in detail in 10 case studies covering mountainous,
urban/metropolitan, natural/protected and coastal areas. Based on spatial specifications the
project also assessed different modes, types of traffic and geographical situations.

Main outputs of the project were:

1.) common framework of definitions, criteria and valuation parameters for Transport Sensitive
Areas (TSA),

2.) methodology for the assessment of sensitiveness in TSA,

3.) mapping of TSAs across the EU,

4.) review of policy instruments for the protection of SA, analysis of applicability to different
TSA categories, identification of policy packages,

5.) detailed assessment of proposed methodology and policy instruments for 10 case studies
for different modes, types of traffic and geographical situations,

6.) Policy guidelines for TSA (ASSET, 2007-2009).

In order to prepare cost categories for pricing road usage in transport sensitive areas the project
defined cost categories and cost functions which can be specified as the main drivers to address
proper taxation and charging policy. The fact that cost functions were defined differently for
each external cost analyzed does not mean that there are no other external costs of transport but
implies that these are the ones which are to be internalized in the first place.

Cost functions for pricing road and rail usage in transport sensitive areas are presented below.
Charts include cost categories with cost function of different external costs of transport in the
sensitive areas and expose the main drivers that are to be considered when analyzing or
calculating external cost of transport in the transport sensitive areas.
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Table 8-4: Cost function for pricing ROAD usage in transport sensitive areas
Cost categories + cost function

Drivers by charging and taxation policies

NOISE
—Cost due to noise (€/vkm) —Location
—Exposed population (population /km) —Time of day (day, night)
—Damage factor (€ /dB(A) / person) —Traffic situation (dense, free flow traffic
—Backcountry noise level (high, low) conditions)

—Vehicle type (passenger car, HGV, intercity
train, high speed and goods train)
AIR POLLUTION (DIRECT + INDIRECT EMISSIONS)

—Cost per vkm due to air pollution (€/vkm) —Vehicle technology (including vehicle type, fuel
—Emission factor - direct emissions (g/vkm) type, emission standard)
—Damage factor - direct emissions (€/g) —Fuel consumption and fuel type (electricity,
—Fuel or electricity consumption factor(g/vkm or petrol, diesel)

kWh/vehicle km) —Pollutant
—Damage factor - fuel production (€/g or €/kWh) —Location (urban, non urban)
—Mode of transport

ACCIDENT

—Number of actual casualties of specific type (fatality, severe | —Traffic volume

or slight injury)
—Type of vehicle and traffic volumes
—Value of stat. life, production lose and medical costs
Source: ASSET project, WP4, page 38.

Table 8-5: Cost functions for pricing RAIL track usage in transport sensitive areas

Cost categories + cost function Drivers by charging and taxation policies

NOISE
—Cost due to noise (€/vkm) —Type of rolling stock
—Exposed population (population /km)
—Damage factor (€ /dB(A) / person)
—Backcountry noise level (high, low)
AIR POLLUTION (DIRECT + INDIRECT EMISSIONS)
—Cost per vkm due to air pollution (€/vkm) —Fuel production
—Emission factor - direct emissions (g/vkm)
—Damage factor - direct emissions (€/g)
—Fuel or electricity consumption factor(g/vkm or kWh/vehicle km)
—Damage factor - fuel production (€/g or €/kWh)
—Vehicle technology and mode (including vehicle type, fuel type, EURO
standard)
—Location (urban non urban)
—Fuel type (electricity, petrol, diese], ...) and Pollutant
ACCIDENT

—Delay on the track sections in specific time period —Capacity utilization

—Section specific constant

—Rail capacity on the track section in time period
Source: ASSET project, WP4, page 47.
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Table 8-6: Summary details of ASSET project
ASSET project developed scientific and methodological capabilities to implement European
policies aiming at balancing the environmental protection of Sensitive Areas with the provision

of an efficient transport system. Its scope was not to deal with the external costs of transport in
the first place but to contribute mainly to the methodology for internalizing external costs of
transport sector in the EU countries. As far as the ADB Multiplatform is concerned, ASSET
project is relevant mostly in the scope of defining which cost categories and cost functions are
caused by road or rail freight transport and which drivers are to be addressed when
internalizing those parameters (Table 8-1).

Geographical
coverage
Focus on selected

Transport modes Externalities Methodology/Approach

Road, Urbanroad, | —Air pollution Not focused on external cost

sensitive areas in Interurban rail, —Noise calculation approaches, but
EU (alpine regions Urban rail, —Infrastructure on the internalization of

- alpine area Pi, Maritime shipping, effects (scarcity) | external cost approaches
urban regions, Inland Waterways, | —Accidents (pricing, taxation,

locations near infrastructure and planning,

transport hubs).

Air transport.
regulation, information and
public awareness).

Source: http://www.asset-eu.org/

8.2.2 NEEDS

NEEDS (New Energy Externalities Developments for Sustainability) was a research project
funded within the European Commission 6th FP of RTD. It lasted over 4 years (2005 - 2008) and
66 Partners from 26 countries were involved in the project. The ambition of NEEDS extends
beyond the purely scientific realm, as the project is intended to provide direct, usable inputs to
the formulation and evaluation of energy policies in the overall framework of sustainability,
therefore notably taking account of the economic, environmental and social dimensions of
energy policies (Policy use of the Needs results, 2008).

NEEDS was evaluating the full costs and benefits (i.e. direct + External) of energy policies and of
future energy systems at the level of individual countries and the enlarged EU. Identification of
external costs was based on Life cycle inventories (LCI) for 3 scenario families: Business as
Usual, 440ppm CO2, Renewables and Energy Efficiency and for 3 time horizons 2000, 2025,
2050.

A good knowledge of the full cost values was obviously directly instrumental in providing basic
input to policy formulation and investment decisions. Calculating the full (i.e. internal and
external) costs of energy technologies was in fact the most explicit and fundamental goal of the
entire NEEDS project. The values of external costs (social costs) for selected Electricity
Generation Technologies (EGT), at 2009 are showed below.
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FEER) Quantifiable External Costs 2009 for Selected 