~
ELSEVIER ¥ &
L ( \

TRANSPORT
POLICY AND
FUNDING

g DAI NAKAGAWA and RYOJI MATSUNAKA
E : . g
7 Y 7 |

o4
S |




TRANSPORT POLICY AND
FUNDING

DAI NAKAGAWA
Kyoto University, Kyoto, Japan

RYOJI MATSUNAKA
Okayama University, Okayama, Japan

e 0 : g Amsterdam e Boston e Heidelberg e London e New York e Oxford
ELSEVIER Paris e San Diego e San Francisco e Singapore ¢ Sydney o Tokyo



Elsevier
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK
Radarweg 29, PO Box 211, 1000 AE Amsterdam, The Netherlands

First edition 2006
Copyright © 2006 Elsevier Ltd. All rights reserved

No part of this publication may be reproduced, stored in a retrieval system
or transmitted in any form or by any means electronic, mechanical, photocopying,
recording or otherwise without the prior written permission of the publisher

Permissions may be sought directly from Elsevier’s Science & Technology Rights
Department in Oxford, UK: phone (+44) (0) 1865 843830; fax (+44) (0) 1865 853333,
email: permissions @elsevier.com. Alternatively you can submit your request online by
visiting the Elsevier web site at http://elsevier.com/locate/permissions, and selecting
Obtaining permission to use Elsevier material

Notice

No responsibility is assumed by the publisher for any injury and/or damage to persons
or property as a matter of products liability, negligence or otherwise, or from any use
or operation of any methods, products, instructions or ideas contained in the material
herein, Because of rapid advances in the medical sciences, in particular, independent
verification of diagnoses and drug dosages should be made

British Library Cataloguing in Publication Data
A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data
A catalog record for this book is available from the Library of Congress

ISBN-13: 978-0-08-044852-7
ISBN-10: 0-08-044852-6

For information on all Elsevier publications
visit our website at books.elsevier.com

Printed and bound in the Netherlands

06 070809 1010987654321

Working together to grow
libraries in developing countries

www.elseviercom | www.bookaid.org | www.sabre.org

o = 3 CAID 3 = X
ELSEVIER  BOOKAID o}y Foundation




TRANSPORT POLICY AND FUNDING



Related Elsevier books and journals

Handbooks in Transport
Edited by David A. Hensher and Kenneth J. Button

Handbook of Transport Modelling

Handbook of Logistics and Supply-Chain Management
Handbook of Transport Systems and Traffic Control
Handbook of Transport and the Environment
Handbook of Transport Geography and Spatial Systems
Handbook of Transport Strategy. Policy and Institutions

Research in Transportation Economics
Edited by Martin Dresner

Kanafani & Kuroda Global Competition in Transportation Markets (RTE 13)
Cullinane Shipping Economics (RTE 12)

Viegas Interurban Road Charging for Trucks in Europe (RTE 11)
Peoples & Talley Transportation Labor Issues and Regulatory Reform (RTE 10)
Santos Road Pricing: Theory and Evidence (RTE 9)

Bekiaris & Nakanishi Economic Impacts of Intelligent Transportation Systems (RTE 8)
Journals

Transport Policy
Editors: Moshe Ben-Akiva, Yoshitsugu Hayashi & John Preston

Transportation Research Part A: Policy and Practice
Editor: Phil Goodwin

For full information on Elsevier transportation publications visit
www.elsevier.conV/transportation



Preface

Our first book, entitled “Funding Transport Systems — a Comparison between
Developed Countries,” was published by Pergamon in 1997. At that time, fund-
ing for transportation improvement was problematic because of financial diffi-
culties in various countries, and people were becoming more aware of the
significance of this issue. Thus, the book was welcomed by many readers.

More recently, a growing interest in environmental issues has been dramati-
cally changing the transportation policy in many countries, and the importance of
funding issues has been further increasing. In roadway improvement, new fund-
ing systems have been introduced, including the tolls imposed on roadway users.
In railway improvement, railway operations have been privatized in some coun-
tries, with the result that the construction/ownership and operation have been sep-
arated, and various other new mechanisms have arisen. Decentralization of
railway operation is also a major trend. In airport improvement, the role of pri-
vate sector has generally been increased. We have now composed a new book,
during this profoundly interesting time that has seen the introduction of a variety
of new modes of thinking and methods of funding.

The big difference between this book and our first book is that we have sub-
stantially increased the analysis of the policies of various countries. It is natural
that funding is closely related to the basic transportation policy in individual
countries, and the objectives of transportation improvement in these countries are
of extreme importance in comparing the funding systems. Transport policies are
currently at a point of significant divergence, at which some countries are shift-
ing their funding significantly and others are shifting only slightly. In this book,
we have undertaken a substantial review of the recent modes of thinking toward
transportation improvement including a view of the historical background.

The close examination of new policies is also an important addition in this
book. We have analyzed new transportation improvement systems in detail,
including the imposition of tolls on roadway users and the utilization of private
funds for railway and airport improvement.
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The latter part of this book consists of the actual comparison of funding in var-
ious countries. In this book, we have added new data collected over the past 10
years to the previous analysis of pre-1995 data. Furthermore, as the funding issue
has become a great concern both in Western nations and Asian nations, we have
added South Korea to the countries compared in this book. The modes of think-
ing toward transportation funding have been evolving dramatically; we believe
that this is illustrated by the comparisons in this book.

In writing this book, we were privileged to have the cooperation of many
people. A discussion at the “study group on transport funding” with members
interested in international comparison of funding was of great significance to us.
We received indispensable suggestions on the writing of this book from
Mr. Taekyu Kim, Mr. Shinichi Ueda, Mr. Morihiro Kawata, Mr. Katsuhiro
Yamaguchi, Mr. Katsuya Hihara, Mr. Kazuyuki Nozawa, and Mr. Kazunori
Takahasi, who were the members of the study group. Our discussions with
Professor Yoshitaka Aoyama and the researchers of Kyoto University and
Okayama University were also quite valuable. The contribution of Mr. Satoshi
Takagi was also worthy of note. Miss Yuko Nakagawa and Miss Aya Nakagawa
well assisted the final preparation of the materials. Mr. Chris Pringle of Elsevier
was especially helpful throughout the projects. We would like to express our sin-
cere gratitude to all of these people. Last but not least, we would also like to thank
Mrs. Noriko Nakagawa and Mrs. Masako Matsunaka for their assistance.

January 16, 2006
Dai Nakagawa and Ryoji Matsunaka
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Chapter 1

Introduction

Many countries around the world are making large investments in transportation
improvements, but even greater investments are still needed. Funding is the key
to promoting convenient and attractive transportation systems that will enable the
creation of societies where anyone can enjoy a high degree of mobility, while
simultaneously responding to environmental and energy-related problems.

Various types of financial resources are currently being used in countries
around the globe, the most common of these being government fund obtained
through taxation and fees collected from the users of transportation facilities.
Certain countries have also implemented unique means of funding from sources
other than users, for example, through funding by parties such as landowners who
receive benefits from transportation improvements. In recent years, new methods
have also surfaced using private sector funds.

Regardless of the source of funding, however, since capital is by no means
abundant, new ideas appropriate to each situation must be generated to enable the
continuation of high-quality transportation improvements.

From a theoretical perspective, the fundamental question of who should bear the
burden of funding for transportation improvements is simple: “Those who enjoy the
benefits of transportation improvements should bear the related costs.” There is no
need to implement projects in which costs are greater than the benefits, so the bene-
fits of essential projects must always be greater than costs. Therefore, if the persons
receiving the benefits bear costs appropriate to those benefits, then theoretically it
will always be possible to secure necessary funding. In reality, however, this is not
always easy because the benefits of transportation improvements come in many dif-
ferent forms. If the benefits are only seen by the users, then improvements can be
made based on usage fees charged to the users. But in addition to the users, trans-
portation improvements also bring benefits to the owners of nearby land and busi-
nesses. Another important factor is the positive effect on the economic activities in
the region as a whole. The effects of improved public welfare for all of society have
gained particular importance in recent years; for example, improvements to the envi-
ronment and greater mobility for the physically disabled.

An ideal way of covering costs would be to have those costs covered in keep-
ing with the benefits generated; for example, users bear costs corresponding to
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the benefits enjoyed by users, and landowners bear costs corresponding to the
increase in the value of land assets. Taxes could then be used to cover costs cor-
responding to benefits enjoyed by society as a whole, such as improvements to
the environment. It is difficult, however, to accurately measure the benefits
enjoyed by each party and to put in place methods by which the persons enjoy-
ing such benefits would actual by bear the related costs. It is therefore difficult
to actually execute ideal funding methods, and in reality, these methods are
determined according to policy judgments that consider the above theoretical
principles.

That is to say, the question of funding — who should bear how much of the
costs of transportation improvements — is a question of evaluating the benefits
generated by such transportation improvements, and is closely related to the most
fundamental concept of “which goals are given the highest priority in the context
of investments.”

The role of transportation systems is not only to carry people and goods
quickly, safely, and reliably. They also function as social infrastructure that sup-
ports all forms of industry and activities in a given country or region, as welfare
infrastructure enables freedom of movement for people and guarantees the right
to activities and as a part of social policies for responding to environmental and
energy-related issues. Which role is most emphasized reflects the basic policies
of the country in question, and the financial resources for transportation
improvements are configured to implement these basic policies. For this reason,
discussions on funding transportation improvements must be carried out with a
view toward the basic policies regarding transportation.

The goal of this book is to compare the different approaches to transportation
improvements in each country and to discuss the actual conditions regarding
funding systems that have been constructed to achieve their basic policies. Each
country has its own ideas regarding transportation improvements, and these ideas
are currently undergoing a transition from the traditional approaches to those of
a new era. The financial resources designed to achieve these ideas are also chang-
ing. A variety of new funding systems are being introduced to cover the costs of
transportation improvements depending on the country or the mode of trans-
portation. A detailed comparison of the conceptual basis on which these funding
systems are combined is extremely interesting and valuable in determining the
best direction for future transportation improvements.

In Chapters 1-3, we explain the fundamental theories related to funding for
transportation improvements and discuss the key features of funding systems. In
Chapter 4, we provide a detailed discussion of the current state of transportation
policies and funding in several major countries, referring to the basic approaches
used in each country.
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Conditions in each country related to the following factors will be important
in the context of discussions presented in Chapters 1-4.

e Basic planning goals established by each country.

e Status of progress in specific transportation policies in response to environment
problems.

e Approaches to the role of the public sector and the scope of private sector par-
ticipation.

e Approaches to the division of taxes and user burden in securing financial
resources.

The second half of the book (Chapters 5-7) provides a demonstrative clarifi-
cation of how the ideas of each country are reflected in the makeup of actual
financial resources. To do this, we present methodologies for an international
comparison of the structures of financial resources, calculate the makeup of
actual investment amounts and the parties making those investments, and com-
pare these elements using charts and tables.

Specific details of comparisons include:

investment amounts for roadways, railways, and airports in each country;
changes in investment amounts for each transportation mode;

ratios for burden of funding covered by the general public and by users; and
ratio of funding currently being covered vs. loans representing funding covered
in the future.

To undertake accurate comparisons, it will be necessary to conduct detailed sur-
veys of the current status of funding systems for transportation in each country and
then to construct methodologies for comparisons. This is because financial sys-
tems differ depending on the country and the transportation mode in question, so
in many cases, it would be meaningless to simply compare statistical figures in a
table. In this book, we have adopted a comparison of “parties actually bearing the
burden of funding” as a means of achieving uniform, standardized comparisons.

The calculations used have the following two main features:

(1) Past research in this field has been fragmentary without considering entire
investment amounts for transportation improvements or a breakdown of
financial resources. For this book, we gathered comprehensive data on road-
ways, railways, and airports for each of the countries covered.

(2) Statistical methods and tabulation methods differ from one country to the
other, but in this book, we have coordinated these methods to enable uniform,
standardized comparisons that concentrate on statistical details rather than
using figures as they appear in the tables.
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To achieve these goals, we had to gather large volumes of materials and pay
close attention to these details, so a considerable amount of effort was required.
We feel, however, that this work is essential for conducting appropriate discus-
sions regarding funding for transportation improvements and creating outstand-
ing future transportation systems throughout the world.

The following is an outline of this book’s chapters.

Chapter 2: Theory and Practice of Funding. After discussing fundamental funding
theories for transportation improvements, we will clarify the various charac-
teristics of financial resources used for such improvements. We will also
describe some of the most basic points, including who should undertake
transportation improvements and what financial resources should be used; we
will also compare the perspectives of various countries. We will then make
comparisons of environmental responses in each country, which have been
gaining importance in recent years.

Chapter 3: Funding Systems. Here, we will compare and analyze conditions in
each country with regard to important systems central to discussions on trans-
portation improvements. Specifically, we will focus on the following issues:
regarding roadways, the existence of specified funding and the status of toll
charging; regarding railways, the concepts and actual conditions related to the
reorganization of national railways; and regarding airports, the existence of
specified funding and cross-subsidies between airports. We will also introduce
specialized systems currently under development in various countries worthy
of attention.

Chapter 4: Transportation Policy and Funding Systems. In this chapter, we will
offer a detailed introduction to the Transportation Policies and Funding
Systems in six countries (France, Germany, Japan, South Korea, the United
Kingdom, and the United States), with regard to roadways, railways, and air-
ports. This introduction will also include analysis based on the important per-
spectives in the context of comparisons of financial resources.

Chapter 5: A Methodology for Comparing Financial Resources. We will point out
factors deserving consideration in international comparisons of funding for
transportation improvements and also illustrate methods for carrying out these
international comparisons; specifically, methods focusing on the “parties
actually bearing the costs of improvements.” Based on these methods, we will
categorize the actual financial resources used to achieve transportation
improvements in each country.

Chapter 6: Calculation of Investment Amounts. In this chapter, we will provide
an outline of the total investment amounts in roadways, railways, and airports
in the six countries as noted in Chapter 4, as well as a breakdown of financial
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resources. The utilization of extensive statistical documents ensures accurate
calculation results.

Chapter 7: Calculation of Contributors’ Shares. We will calculate the “Structure
of Parties Bearing Costs” for transportation improvements in each country.
Categories for parties bearing costs for transportation improvements include:
citizens who bear the cost of general funding for national government; resi-
dents who bear the cost of general funding for regional governments; users of
transportation facilities that bear the cost of user fees and related taxes; future
users who will bear the cost of loan repayment; and parties receiving specified
benefits, who will bear the cost of special taxes and other forms of funding.

Chapter 8: Comparative Study. In this chapter, we will compare funding for
actual improvements in various countries using the “Structure of Parties
Bearing Costs” calculated in Chapter 7. Perspectives on these comparisons
will include: the degree of dependence on borrowed funds; the ratio of finan-
cial resources derived from specific taxes charged to users; and the ratio of
investments made on the regional vs. the national level.

Chapter 9: For the Future. Here, we will describe the outlook for future trans-
portation improvements based on the analyses provided in this book.






Chapter 2

Theory and Practice of Funding

2.1 Goals of Funding Systems

The most basic concept in the theory of financial resources is that “those who enjoy
the benefits of transportation improvements should bear the corresponding costs.”
In reality, however, it is not so simple, as the following issues come into play:

e Benefits are enjoyed by a wide range of parties, and it is not always possible to
identify the extent of benefits generated for each party.

e Benefits extend into the future, and there will naturally be a degree of uncer-
tainty in measuring future benefits.

e Benefits such as revitalization of regional economies and improvements to the
environment are derived through complex factors and not only as a result of
transportation improvements. It is difficult, both theoretically and realistically,
to identify the benefits derived only from transportation improvements.

e Benefits are not necessarily calculated in monetary terms. In some cases, the
persons receiving the benefits may not even be aware that the benefits are com-
mensurate with the costs (see Figure 2.1).

Even if the benefits can be measured, it is not necessarily possible to create
mechanisms through which the persons enjoying the benefits can pay the related
costs, and in some cases the cost of collecting those payments may be substantial.

Given these problems, despite the simplicity of the basic concepts, determin-
ing how the actual burden should be distributed is an extremely complex ques-
tion. In this chapter, we will explain some of the basic items that should be
considered when approaching this difficult problem.

2.2 Role of the Public Sector

Historically, transportation infrastructure has been substantially funded by the
public sector, but there is an increasing tendency to rely on the private sector
because deteriorating national finances are having difficulty finding sufficient
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Benefits are enjoyed by a wide range of parties
It is not always possible to identify the extent of benefits generated.

Benefits extend into the future
There will be uncertainty in measuring future benefits.

Benefits are derived through complex factors
It is difficult to identify the benefits derived only from transportation.

Benefits are not necessarily calculated in monetary terms

Beneficiaries may be unaware that benefits are commensurate with costs.
(- /

Figure 2.1: Characteristics of benefits of transportation improvement.

funds for transportation improvement. However, at the same time, such public
concerns as awareness of environmental issues are increasing. The first part of
this chapter describes the basic relevant theories of the public sector’s role, its
potential, and its limitations.

By the theory of welfare economics, goods and services are optimally supplied
under market mechanisms by competition in the private sector. Transportation
improvement, in some cases, should also rely on the private sector. However,
because of some of the characteristics of transportation improvements, the mar-
ket alone may be insufficient to achieve an appropriate level of investment.

The most important characteristics are the existence of external economies and
diseconomies as well as fundamental social rights to mobility.

(1) External economies.

The advantage of relying on market mechanisms is based on the most funda-
mental concept of welfare economics: market value and transaction volumes are
determined at the intersecting point of the suppliers’ marginal cost curve and the
users’ marginal benefit curve, and that the maximum social surplus (calculated by
adding suppliers’ profits to users’ surplus) is at its maximum at that time. In other
words, if the costs of transportation improvements and the benefits generated by
those improvements are all reflected in the market, then it is best to entrust these
improvements to the market, without public sector intervention (see Figure 2.2).
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Costs

Marginal benefit curve

Marginal cost curve

Marginal total benefit curve

Marginal benefit curve
excluding external benefits

/ \ Investment amounts
Investment amounts Optimal investment
realized (insufficient) amounts

Figure 2.2: External economies resulting in insufficient volume of transportation
improvements.

In the transportation market, however, this is often not the case. For example,
when new roadways or railways are created, the value of the surrounding land
generally increases, but unless special funding systems have been put in place, the
landowners do not bear the cost of construction. The existence of people who
receive benefits but do not bear costs means that optimum balance in the market
is not achieved. In this example, the volume of transportation improvements is
less than the appropriate level. The reason is that despite the fact that those who
supply more should obtain more benefits, the portion of costs that should be
borne by landowners is not reflected in the market, and so appropriate supply vol-
umes are not achieved. If mechanisms are constructed to ensure that landowners
provide fund, then more transportation improvements can be implemented. In this
case, the persons bearing the costs would not necessarily have to be the landown-
ers; assuming that benefits would be generated for society as a whole, then costs
could be covered by common financial resources.

There are cases in which this fundamental theory is used in practice, such that
funding is borne by the persons reaping the benefits of transportation improve-
ments. The transport tax (VT) [Versement de Transport] in France is the most obvi-
ous example. A more detailed explanation will be provided in Chapter 3, but
essentially, funding for public transportation is collected from companies located in
the area. Another example can be found in Japan, where land development by pri-
vate-sector railway companies is conducted simultaneously with the construction of



