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INTERNATIONAL TRANSPORT FORUM

The International Transport Forum is an inter-governmental body within the OECD family.
The Forum is a global platform for transport policy makers and stakeholders. Its objective is to
serve political leaders and a larger public in developing a better understanding of the role of
transport in economic growth and the role of transport policy in addressing the social and
environmental dimensions of sustainable development. The Forum organises a Conference for
Ministers and leading figures from civil society each May in Leipzig, Germany.

The International Transport Forum was created under a Declaration issued by the Council of
Ministers of the ECMT (European Conference of Ministers of Transport) at its Ministerial Session
in May 2006 under the legal authority of the Protocol of the ECMT, signed in Brussels on 17 October
1953, and legal instruments of the OECD. The Forum'’s Secretariat is located in Paris.

The members of the Forum are: Albania, Armenia, Australia, Austria, Azerbaijan, Belarus,
Belgium, Bosnia-Herzegovina, Bulgaria, Canada, Croatia, the Czech Republic, Denmark, Estonia,
Finland, France, FYROM, Georgia, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea,
Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Mexico, Moldova, Montenegro, Netherlands,
New Zealand, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey, Ukraine, the United Kingdom and the United States.

The OECD and the International Transport Forum established a Joint Transport Research
Centre in 2004. The Centre conducts co-operative research programmes addressing all modes of
transport to support policy making in Member countries and contribute to the Ministerial
sessions of the International Transport Forum.

Further information about the International Transport Forum is available on Internet at the following address:
www.internationaltransportforum.org
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OPENING SESSION

Before proceeding with the actual research work of the Symposium, an official opening ceremony
was held with Mr. Houko Luikens, Chairman of the OECD/ITF Joint Transport Research Centre,
presiding. Speakers at the opening ceremony were, in turn:

* Mr. Wolfgang Tiefensee, German Federal Minister of Transport, Construction and Urban Affairs;

» Mr. Kristos Pavlov, Director for International Relations of the Bulgarian Ministry of Transport,
representing Mr. Petar Moutafchiev, the Bulgarian Minister of Transport and acting Chairman of
the International Transport Forum;

Mr. Jack Short, Secretary-General of the International Transport Forum;
* Professor Anthony Venables, Chief Economist, London School of Economics and Political Science.

The themes of mobility, transport and logistics were of concern to the public, Mr. Tiefensee said in
his opening address, but they were yet the priority they should be. The Symposium could help change
that. Mr Tiefensee believed that it could point out that there were ways of shaping globalisation — the
theme of the Symposium — so as to influence what were perceived as the negative aspects of a process
that seemed virtually inevitable. While globalisation was indeed happening in the mobility, logistics,
traffic and transport sector, the challenges that had to be faced called for a hard-nosed, open and
transparent discussion of the facts. Some of these challenges related to the fact that the increasing
internationalisation of our economies meant that product and production cycles were becoming ever
shorter. Logistics had to adapt to keep up with this faster pace. Furthermore, value creation in transport
chains — where interfaces should not be a barrier — played a key role in the dynamism of an economy.
At the same time, firms were falling back on their core business and outsourcing ancillary activities,
giving rise to totally new structures. These trends required that each mode be given its due place,
according to its utility. Public resources should therefore be directed to where they would be most useful.
Barriers to the smooth operation of transport chains and hence to value creation along the chain had to
be eliminated. Lastly, environmental issues were becoming increasingly important. What good was it if
mobility made people’s living conditions lastingly worse, causing a backlash against mobility? The need
to strike a balance between profitability and concern for the environment, between financial, personal and
economic resources on the one hand and quality of life on the other were issues that were becoming
increasingly important to our fellow citizens, said Mr. Tiefensee.

In closing, he said that he thought the Berlin Symposium would provide a unique opportunity to
discuss the issues of globalisation and to help contribute to the creation of an International Transport
Forum.

Mr. Pavlov, in turn, stressed that it was in Sofia, Bulgaria, in May 2007 that the first stage in this
major transformation would be inaugurated. The Council of Ministers had asked the ECMT to become

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



8 - OPENING SEsSION

an International Transport Forum where Ministers could exchange views on a single topic of strategic
importance in the presence of eminent personalities from civil society. The aim was also to enhance the
newsworthiness of the event in order to raise perceptions of transport issues and make them easier to
understand.

The theme chosen for the 17" Symposium was very revealing in that respect: “Benefiting from
Globalisation — Transport Sector Contribution and Policy Challenges”. The creation of the new
International Transport Forum was in some ways in response to current challenges in the transport sector,
which are increasingly rooted in globalisation. The 17" Symposium added another brick to the edifice
by providing an insight into overall trends in the economy and their impacts on the transport sector. Mr.
Pavlov expressed his deepest gratitude to the German authorities and the City of Berlin for hosting the
Symposium, saying that it would undoubtedly deliver a host of invaluable insights.

Mr. Jack Short, Secretary General of the International Transport Forum, also expressed his sincere
thanks to the German Government and in particular to the Federal Ministry of Transport, Construction
and Urban Affairs for hosting this Symposium of the OECD/ITF Joint Transport Research Centre in
Berlin. It was the first Symposium held under the joint ECMT-OECD banner. This was because, in 2004,
the research capacity of the ECMT, now the International Transport Forum, increased by joining forces
with OECD transport activities. What this meant was that, now, all transport activities in the OECD
family were concentrated in one place, reporting to Transport Ministers. It also meant that there was now
a strong presence and participation, not just from Europe but also from the OECD countries outside
Europe. This gave the Centre’s research the global perspective that was so needed today and so relevant
for the creation of the Forum.

Mr. Short went on to stress that, on the theme of globalisation, there were key analytical and research
questions to be discussed. They were very closely linked to sensitive political issues. This could be seen,
for example, in the collapse of the World Trade Organization’s Doha Round discussions. The worrying
growth in protectionist attitudes was sometimes driven by genuine concerns, but was often driven by
narrow producer interests. This raised some fundamental questions:

* If transport was so important to our economies why did we worry so much about who owned
assets rather than whether they were used efficiently?

* Why were we so bothered by the share of traffic our own operators or carriers had rather than by
whether they were efficient and obeyed the rules?

» What was it about international activities that often saw the suspension of economic principles that
we seemed to have accepted nationally?

With good speakers, good papers and a large expert audience, Mr. Short went on to say that he
wished the discussions at the Symposium to be provocative and provide fresh thinking and ideas. He
closed his address by saying how gratifying it was to see so many highly respected academics and
researchers taking part in this 17th Symposium.

Professor Anthony Venables of the London School of Economics and Political Science gave the
keynote speech before the opening session of the Symposium. His presentation was structured around
the idea that transport played a key role in economic development. In his view, transport shaped the
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OPENING SESSION - 9

spatial structure of our economies, which was a key factor in their productivity and in the level of wealth
achieved. Transport was a vector of economic transformation: it enabled trade, which in turn led
economies to specialise. In developing countries, for example, rural roads opened up villages to trade.
Of course, at the other end of the spectrum, transport led to congestion and urban sprawl and so not all
changes that transport brought were necessarily positive.

One of the challenges facing policy makers and economists was to find a way of evaluating the
benefits of infrastructure projects that was both thorough and comprehensive.

That said, one could not put down all of the impacts of globalisation to transport alone, given that
such a large part had been played by market liberalisation and the political processes accompanying it
or by information technologies, for example. Globalisation was a factor in reducing poverty and one of
the challenges was to extend the benefits of globalisation to regions experiencing a development lag.
This made improving infrastructure, whether intercity links or access to ports, crucial. But that
infrastructure also had to be used efficiently and maintenance and operating costs had to be covered. At
the same time, it was not possible to speak about transport and globalisation without mentioning the
most important challenge of the 21st century: climate change. In order to cut emissions by 25 per cent
by 2050 — which amounted to a reduction of 75 per cent per unit of dollar output, allowing for a probable
increase in wealth by then — transport would have to be made more efficient, chiefly through pricing,
through encouraging innovations in technology and through shaping the use of space so that it is more
economical on transport activities.

Every aspect of the keynote speech by Anthony Venables centred on the idea that it was possible to
use transport to spread the advantages of economic development and globalisation by increasing trade
and substantially reducing CO, emissions. The price we paid to take firm action now on reducing
emissions would be far less than the price of taking no action.

The speech by Anthony Venables brought the opening session of the 17" Symposium to a close.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






INTRODUCTORY REPORTS

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






Topic I:

Data and Trends

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






Global Trends in Trade and Transportation

by
David HUMMELS
Purdue University

West Lafayette
USA

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






GLOBAL TRENDS IN TRADE AND TRANSPORTATION - 17

SUMMARY
L. INTRODUCTION ...ttt s st 19
2 INTERNATIONAL TRADE ....cccoiiiiiiiiiiietet ettt s 19
3 INTERNATIONAL TRADE AND TRANSPORTATION ......cccociiiiiiiininieienieneeree e 24
INOTES ettt ettt ettt h e e bt et b e e at e sttt b et e bt sheeb e et e bt sbeess et e eaeeenenees 30
BIBLIOGRAPHY ..ottt sttt et e sae e bbb e enees 31
FIGURES AND TABLES ...ttt sttt et et es 33

West Lafayette, July 2006

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






GLOBAL TRENDS IN TRADE AND TRANSPORTATION - 19

1. INTRODUCTION

This paper provides an overview of recent trends in international trade and transportation. The
goal is two-fold. First, changes in international trade and integration are documented, that have
particularly interesting consequences for transportation demand. Second, we see how international
transportation demand itself has changed, and provide a forward look to likely future changes.

The basic insights of the paper are these. International trade has grown rapidly, driven primarily
by growth in manufactures, and growth in the “extensive” and “quality” margins of trade. The
composition of trade has changed in important ways that affect transportation demand. Goods are
lighter, and manufacturing exports embody a growing share of foreign inputs. But for all the talk
about a new era of globalisation, trade frictions remain significant: most firms serve only domestic
markets; borders still matter; distance maintains a surprisingly strong grip on trade; and trade spells
are very short, especially for “new” and small-valued flows.

While ocean cargo continues to dominate tonnages shipped, airborne cargo is growing rapidly
and, despite its much greater cost, represents a remarkably large and growing share of trade by value.
Why has air transport grown so rapidly? Four factors seem especially important. Timely delivery
has become more valuable, the absolute and relative cost of air shipping has declined precipitously,
goods are getting lighter, and consumer incomes are rising, especially at the upper end of the income
distribution. Looking forward, airplanes will become only more useful because of their particular
value in accomplishing four goals: coordinating far-flung production processes; reaching distant
markets and the interior regions of geographically large countries; hedging uncertain demand and
testing “new markets”.

2. INTERNATIONAL TRADE

In the post-war era, international trade has grown rapidly. Table 1 reports data from the WTO
on global trade and output. Between 1950 and 2004, trade grew from $US 375 billion to
$USS8 164 billion, a 22-fold increase overall and an annual growth rate of 5.87% per year. Of course,
much of this increase is due to the increasing size of the world economy, but trade relative to output
has also grown substantially, more than tripling in the post-war era.

...driven primarily by growth in manufactures...
While the precise causes of trade growth remain a hotly debated subject, it is a simple matter

to examine, in an accounting sense, which portions of trade have grown the most. One way to
decompose trade is to look at very broad categories such as manufacturing, mining and agriculture.
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2() - GLOBAL TRENDS IN TRADE AND TRANSPORTATION

As Table 1 shows, since 1950 the share of manufacturing in world trade doubled, from 36.7 to 73.7%.
Much of this growth is accounted for by a shift in the composition of world output toward
manufacturing and away from mining and agriculture. However, trade relative to output in
manufacturing has grown even faster than trade overall, quadrupling since 1950.

...and growth in the “extensive” and “quality” margins of trade

Consider a thought experiment. Give a country more productive resources: land, labour, capital,
skilled workers. These resources can be used in one of three ways. The economy can produce the
same set of goods as before, but in larger quantities (the intensive margin), it can produce a larger
set of goods (the extensive margin), or it can produce better goods (the quality margin). This
distinction is important because each margin has different implications for the economic impacts of
trade. For example, growth in the extensive or quality margins can prevent terms of trade deterioration
associated with continuing to pump ever larger quantities of the same goods onto world markets!;
and, as discussed below, each margin has potentially different implications for transportation demand.

Recent academic work employs highly detailed trade flow data to provide insights into how
trade growth occurs along these various margins. Hummels and Klenow (2005) compare the exports
of large to small countries, decomposing those exports into intensive, extensive and quality margins.
Large economies export more in absolute terms than do small economies, at a rate roughly
proportional to size: that is, double a country’s GDP and, on average, its exports will also double.
The extensive margin accounts for around 62% of the greater exports of larger economies, meaning
that doubling an economy’s size increases the number of products it exports by almost two-thirds.
Further, a significant portion of the remaining 38% (the intensive margin) corresponds to quality
upgrading.

Schott (2003) looks at changes in product prices over time. For a given product (e.g. apparel),
price increases are thought to correspond to higher product quality. Countries that have increased
their capital/labor or skilled/unskilled labour ratios see pronounced increases in export product
quality. Finally, Evenett and Venables (2002) look at changes in the extensive margin over time,
emphasizing both the number of goods and destinations to which exporters ship goods. They find
that one-third of developing country trade growth consists of shipping to new markets that the exporter
had not previously explored.

The composition of trade has changed...

Apart from growth in manufacturing and growth in the extensive margin, there have been
additional changes in the composition of trade that significantly impact on transportation demand.

...goods are lighter...

Transportation specialists are accustomed to thinking of transportation costs in per unit terms,
the cost of transportation services necessary to move grain a ton-km or to move one TEU container
from Rotterdam to Hong Kong. International trade specialists who pay attention to shipping costs as
an impediment to trade are accustomed to thinking of these costs in ad valorem terms, the cost of
transportation services necessary to move a dollar of grain or microchips between two points. The
distinction is important because even if the cost of moving one TEU remains constant, the ad valorem
cost and the implied impediment to trade can change if the contents of the container change.
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To see this, suppose we sell ¢ TEU containers of a good at a price p, and pay shipping costs
f per container shipped. The ratio of destination (p*) to origin (p) prices is given by
p¥/p=(p +fHq pq =1+ f/p.If the container holds scrap metal, p is low, and the ratio p*/p is
high. If the container holds micro chips, p is very high and the ratio p*/p is close to 1.

This observation is important because the commodity composition of world trade has shifted
toward manufactures and away from bulk commodities, and the weight/value ratio for world trade
has dropped. Using the data from Table 1, we can make a rough calculation of this change. From
1960-2004, the real value of trade in all goods grew about 1.8% faster per year than the weight of
all trade, that is, the weight/value ratio fell by 1.8% per year. Even within manufacturing, the same
pattern can be seen: the real value of trade in manufactures grew about 1.5% per year faster than
the weight of non-bulk cargoes.

...manufacturing exports embody a growing share of foreign inputs

Manufactured goods, and their production processes are becoming increasingly complex. They
require research and development, component manufacture, final assembly, marketing and distribution,
and each of these stages is further subdivided into hundreds if not thousands of individual production
steps. Maintaining co-ordination across these steps is critical. New product ideas that seem
groundbreaking on paper must survive prototyping processes, and the whims of fickle consumers.
Minor component pieces that do not meet appropriate tolerances can ruin the quality of finished
products. Inputs arriving late can idle an entire factory.

Difficulties in co-ordination would seem to argue in favour of geographic concentration, that
is, doing all steps of a production process in one place. This is an important force for agglomeration,
as Harrigan and Venables (2004) argue. However, to an increasing degree, countries specialise in
stages of production rather than produce entire products.

Three factors help explain the fragmentation of international production processes:

1) Successive production steps may require very different factor inputs — research and
development requires a ready supply of scientists and engineers, component manufacture
requires inexpensive supplies of capital and capital machinery, assembly requires low-cost
labour. No country has low-cost and innovative scientists, low-cost capital supplies and low-
cost labour. Accordingly, countries specialise in those stages in which they have a comparative
advantage.

2) Co-ordinating production requires that proprietary information about products and production
processes be shared over stages. This is most easily done within a multinational organisation.
As more firms become global in scope, it becomes easier to co-ordinate production across
national borders by retaining production co-ordination within corporate borders.

3) As described below, there has been a dramatic drop in the cost of moving goods and
information between countries at high speeds.

The precise extent to which global production is “fragmented” is difficult to measure. One
technique involves calculating the extent of vertical specialisation, that is, the value of imported inputs
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that are embodied in a country’s exports. Simply, goods are manufactured using foreign inputs,
domestic inputs and domestic value added (labour and capital services). Some of the value of output
is then exported. By using input-output tables it is possible to calculate vertical specialisation across
countries and over time.

Hummels, Ishii and Yi (2001) provide such a calculation, using OECD input-output tables; a
summary of their results is reported in Table 2. The first two columns report the value of foreign
inputs as a percentage of exports for each country in 1970 and 1990. In Canada, for example, foreign
inputs rose from 20 to 27% of the value of exports, in the US the percentage rose from 6 to 10.8
and in Denmark from 29 to 29.5%. Smaller and more open economies tend to have more vertical
specialisation. For example, calculations from the Asian International Input-Output database indicate
that imported inputs represented about one-third of the value of exports for Singapore, Malaysia,
Thailand and the Philippines in 2000.

Vertical specialisation can lead to trade growth through two channels:

1) It allows countries to more efficiently specialise;

2) It leads to double counting of traded inputs, once when they are imported and again when
they are exported and embodied in the final good?.

The next two columns of Table 2 report the percentage growth in exports, measured as a fraction
of gross output, and the contribution of vertical specialisation to that growth. For Canada, the
Netherlands and Taiwan, vertical specialisation accounted for nearly half of overall trade growth.

But for all the talk about a new era of globalisation, trade frictions remain significant...

A casual reader of popular press articles on globalisation could be forgiven for thinking that
nations have become seamlessly integrated into a unitary global economy. Certainly, the message of
Thomas Friedman’s recent bestseller, “The World is Flat”, or its more compelling antecedent, “The
Death of Distance”, by Frances Cairncross, is that we live in a new world in which goods, people,
capital and ideas flow easily from place to place. But the data, so far, disagree.

...most firms serve only domestic markets...

Data on exporting behaviour at the firm level have recently become available and these data
paint a common picture across many countries. The large majority of firms serve only domestic
markets, and for those firms that do export, only a small portion of their overall sales go to foreign
customers. For example, Bernard ef al. (2003) show that only one-fifth of US manufacturing firms
export, and of these exporting firms, two-thirds export less than 10% of their output. Eaton, Kortum
and Kramarz (2004) show similar results for French firms, and further show that most exporters ship
to a small number of (typically nearby) export destinations.

There are two leading, and possibly complementary, explanations for these facts. The first is
that firms serving foreign markets face large fixed costs. These costs might include learning about
and adapting to foreign customer needs, establishing foreign sales and distribution channels and coping
with differences in the regulatory environment. As a result, only the very best firms are able to sell
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enough to make foreign entry profitable. The second explanation is that consumer demands are not
universal, and that local firms are best situated to accommodate subtle differences in tastes. This can
be seen clearly in the national character of foodstuffs, but the same idea applies to industrial inputs
as well. (Car-makers do not want generic fuel injectors for their engines, or seats for their interiors,
they want specific inputs customised for their particular products.) As a consequence, firms become
highly specialised and adapted to service their local clientele. However, the more specialised they
become, the less universal is the demand for their services.

...borders matter...

How open are nations to trade? One way to address this is to construct a thought experiment,
asking: if there were no barriers to trade, how much trade would we see? McCallum (1995)
pioneered this approach in a seminal article that showed that the quantity of trade between Canadian
provinces was some 22 times greater than trade between a Canadian province and a US state of
similar size and distance. This finding has triggered an enormous literature, which has done much
to qualify and fine-tune the initial estimates, but the basic insight remains. Trade flows look much
smaller than we might expect if frictions were absent.

Part of the surprise factor in this finding is that explicit tariff barriers have been, for most
manufactured products and within the OECD, negotiated close to zero. Data on non-tariff barriers
are much harder to come by, but studies examining customs data consistently find that transportation
costs pose a barrier to trade at least as large as, and frequently larger than tariffs’. For the typical
good in US trade, exporters pay $9 in shipping costs for every $1 they pay in tariffs. The US is
actually a notable outlier in that it pays much less for transportation than other countries. In 2000,
aggregate transportation expenditures for major Latin America countries were two to four times higher
than for the US*.

...distance maintains a surprisingly strong grip on trade...

Unlike tariffs, transportation costs vary considerably over partners. This implies an especially
large role for these costs in altering relative prices across exporters and determining bilateral
variations in trade. For US imports in 2004, exporters at the high end of the cost range faced shipping
charges that were eleven times greater than those faced by exporters at the low end®. This variance
provides a plausible explanation for one of the most robust facts about trade: countries trade
primarily with neighbours. Roughly a quarter of world trade takes place between countries sharing
a common border and half of world trade occurs between partners less than 3 000 kilometres apart.
Even after controlling for other plausible correlates, such as country size, income and tariff barriers,
the distance between partners explains much of bilateral trade volumes.

...and trade spells are very short, especially for “new” and small-valued flows

Economists are accustomed to thinking of comparative advantage as something that evolves
slowly over time; and to the extent that comparative advantage is based on such things as factor
supplies (the relative abundance of capital or skilled labour), this is undoubtedly true. However, recent
looks at trade data suggest instead that comparative advantage is extremely dynamic.

Besedes and Prusa (2003, 2004) have established a set of intriguing facts about the duration of
trading relationships. They pose the following question. Suppose Brazil were to export a new product
to the US market in 2006, how long would we expect Brazil to continue successfully exporting that
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new product? The answer is: not very long. Besedes and Prusa find that, for the median product,
the average duration of trade is only two to four years. Those exporters and products that survive
exporting infancy go on to take large shares of the market.

Their data, plus the data on firm level exports, provide the following picture. Comparative
advantage is highly dynamic, a process of trial and (mostly) error. Exporting is difficult. Few firms
try it, and those that do frequently fail, whatever their successes in their home markets.

3. INTERNATIONAL TRADE AND TRANSPORTATION

This chapter focuses primarily on ocean and air cargo because of the difficulty of obtaining
internationally comparable data on land transit. For context, roughly 23% of world trade by value
occurs between countries that share a land border. This number varies considerably across continents.
For Africa, the Middle East and Asia, between 1 and 5% of trade is with land neighbouring
countries; for Latin America trade with land neighbours is 10 to 20% of the whole and for Europe
and North America it is 25-35% of trade. Detailed modal data are sparse, but US and Latin American
data indicate that trade with land neighbours is dominated by surface modes (truck, rail, pipeline),
with perhaps 10% of trade going via air or ocean. Interestingly, the share of trade with neighbours
has been nearly constant over time.

Ocean cargo dominates tonnages...

Table 1 reports worldwide data on ocean and air shipping of non-bulk traded goods®. More than
99% of trade by weight (excluding bulks!) moves via ocean cargo, with tonnages increasing nine-
fold since 1960.

...but airborne cargo is growing rapidly...

Air shipments represent less than 1% of total tons and ton-miles shipped, but are growing rapidly.
Between 1975 and 2004, air tonnages grew at 7.4% per annum, much faster than both ocean tonnage
and the value of world trade in manufactures. The relative growth of air shipping is even more
apparent in looking at ton-miles shipped, with 11.7 per annum growth rates going back to 1951.

Table 3 reports tonnages moved by region from 1980-2004. In this period, world air cargo (both
foreign and domestic) increased at a rate of 10.5% per year. The highest volumes were between high-
income regions and those involving Asia. Growth rates substantially higher than the rest of the world
were seen within Europe (international), Europe-Asia and North America-Asia trade and cargo
internal to domestic North American markets. Air cargo in domestic European markets remains fairly
unimportant.
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...and air cargo represents a remarkably large and growing share of trade value

Because heavy goods are rarely air shipped, weight-based quantity data understate the importance
of air shipping. Table 1 also reports the value share of air shipments for US trade. In the past forty
years, air shipments have grown to represent a third of US imports and more than half of US exports
with countries outside North America. Time series data on modal shares are not available for other
countries, but the US reliance on air shipping does not appear to be an anomaly. Excluding land
neighbours, the air share of import value in 2000 exceeded 30% for Argentina, Brazil, Colombia,
Mexico, Paraguay and Uruguay’.

Why has air transport grown so rapidly?

The use of air shipping is about a trade-off between speed and flexibility versus unit costs. For
some goods, speed and flexibility are unimportant and the lower unit costs offered by ocean transport
dominate the shipping decision. But for an increasing number of goods and production arrangements,
speed and flexibility are paramount.

...timely delivery is valuable...

How valuable is speed? Hummels (2001) estimates the demand for timeliness by examining the
premium that shippers are willing to pay for speedy air shipping relative to slow ocean shipping. He
shows two effects. First, for every day in ocean travel time that a country is distant from the importer
reduces the probability of sourcing manufactured goods from that country by 1%. Second, conditional
on exporting manufactures, firms are willing to pay just under 1% of the value of the good per day
to avoid travel delays associated with ocean shipping.

Why is time in transit so important? Some products (fresh foods, flowers) are subject to literal
spoilage. Other products such as electronics, whose product cycle times are measured in months rather
than years, obsolesce too rapidly for long ocean voyages.

More generally, if there is uncertainty in demand plus lags between production ordering and
final sales, firms may face a mismatch between what consumers want and what the firm has available
to sell. Consumers will pay a premium to purchase goods containing “ideal” characteristics, but firms
may not be able to predict long in advance what constitutes the ideal. Firms that can wait longer to
produce are better able to match the ideal characteristics and capture that premium. Evans and
Harrigan (2003) provide an excellent example of this phenomenon in the apparel industry. They show
that product lines requiring frequent restocking tend to be purchased from local and quickly re-
supplied sources. An alternative solution to sourcing locally is to source from abroad but use air
transport to bridge lengthy travel gaps.

....the price of air cargo is falling dramatically...

The International Air Transportation Association surveys international air carriers and reports
worldwide data on revenues and quantities shipped in their annual World Air Transport Statistics
(WATS). Figure la shows average revenue per ton-km shipped for all air traffic worldwide, indexed
to 100 in 2000. Over this 50-year period, prices fell from $3.87 per ton-km to under $0.30 in constant
2000 dollars, a more than tenfold decline.
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Hummels (2006) reports a number of additional series on air transportation costs with greater
regional detail but covering shorter time periods, as well as data on ocean transport costs. These
other air data series confirm the basic message from the WATS data. For example, Figure 1b reports
the cost of air cargo relative to goods shipped worldwide from 1973-93 and shows steep cost declines.
The ocean transport price data show either no change or increases in costs, indicating that both the
absolute cost of air shipping, and its cost relative to ocean shipping have declined precipitously.

...goods are getting lighter...

Above, we noted that the value of trade is growing much faster than its weight. This
compositional shift is happening both across products (the shift away from bulks and toward
manufacturing), and within manufacturing products. This shift raises the demand for air shipping.

Consider this example. I want to import a $25 wristwatch from Japan. Air shipping costs of
$10 are twice ocean shipping costs of $5. Going from ocean to air increases the delivered cost by
$5, or 20% of the original price. Now suppose I want to import a $250 wristwatch. The shipping
costs are the same, but now the $5 cost to upgrade to air shipping represents just a 2% increase in
the delivered price. The consumer is much more likely to use the more expensive shipping option
when the effect on delivered price is smaller.

Consumers are sensitive to changes in the delivered product price, not to changes in the
transportation price. If the cost of transportation substantially affects the delivered price, as in the
first example, modal choice will be driven by cost considerations. But if the transportation price is
but a small fraction of the delivered price, or if consumer demand is not highly price-elastic, the
difference in transport prices may seem insignificant compared to other factors such as timeliness or
reliability.

...consumer incomes are rising, especially at the high end of the income distribution

Above 1 discussed how nations, given additional productive resources, can use those resources
to produce a large quantity of the same set of goods, a larger set of goods, or higher quality goods.
Households face similar choices in consumption. Bils and Klenow (2001) provide strong evidence
showing that higher income households use much of their greater purchasing power to buy higher
quality goods. Several authors have shown that this household behaviour aggregates up to national
purchasing behaviour: higher income countries import higher quality goods.

This affects demand for air transport in three ways:

1) Higher quality goods have higher prices and therefore a lower ad-valorem transportation cost,
for reasons just discussed;

2) As consumers grow richer, so does their willingness to pay for precise product characteristics®.
That, in turn, puts pressure on manufacturers to produce to those specifications, and be rapidly
adaptable;

3) Delivery speed is itself an important characteristic of product quality, and will be in greater
demand as income grows’.
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Airplanes are especially useful for
...co-ordinating far-flung production processes...

As noted above, a hallmark of recent trade growth is the importance of vertical
specialisation/fragmentation'®. Multi-stage production may be especially sensitive to lags and
variability in timely delivery. The absence of key components can idle an entire assembly plant, and
inventory on-hand will be larger if managers must accommodate variation in arrival times. This in
turn magnifies the costs of defects in component quality, as sizable inventories (at the plant, in transit)
may be built up before defects are detected. The defect problem motivates “just-in-time” inventory
techniques, which aim to minimise both the inventory on-hand and in the pipeline. Clearly, the ability
to implement a “just-in-time” strategy is limited when parts suppliers are a month of ocean transit
time removed from the assembly plant!'.

Of course, airplanes move people in addition to cargo. Firms producing abroad rely heavily on
the ability to fly executives and engineers for consultations with their foreign counterparts. For all
the wonder of information technology, there is not yet a good substitute for face to face
communication, especially when new products and production processes are being introduced.

...reaching interior regions...

Geographically large countries face a challenge in getting products into and out of interior
regions. Cargo unitisation and multimodal transport systems go a long way to solving these problems,
at least for those countries with more advanced transportation infrastructure. But many developed
countries lack these facilities, effectively isolating their interior regions.

Both developed and developing countries face significant issues with port congestion in cities
that act as entrepots for interior regions of their own countries. This becomes more pronounced in
cases where ports vie for land and coastal access that retain significant value for housing and public
amenities. Trucks arriving at and leaving these facilities also compete with other users of roadways,
leading to major highway congestion and significant pollution effects. This has caused several East
Asian nations to ban truck traffic into port cities, except in the early morning hours. In the US, severe
congestion around the major west coast port of Los Angeles/Long Beach spurred the creation of the
Alameda Corridor. This $2.4 billion project was completed in 2002 and designed to ease the flow
of goods through California to interior regions of the US.

Air cargo that overflies congested ports and slow multimodal facilities can be an effective way
to reach interior regions. This can be seen clearly in US data, where air cargo represents one-third
of US imports and half of US exports by value. Until recently, most air cargo landed at coastal
facilities, but the share of coastal facilities is shrinking in favour of direct transport into the US
interior'2.

...reaching distant markets...

Suppose I am trying to decide between air and ocean shipping in reaching two foreign markets,
the first proximate to and the second distant from my exporter. How does the distance affect my
calculation of the appropriate mode to use? Exporters consider two costs, both rising in distance.
The first is the direct cost of transport and the second is the time cost.
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Time costs are unimportant for some goods, and in these cases exporters can focus more narrowly
on direct transport cost considerations. In most instances, direct cost considerations will favor ocean
transport, whether the foreign destination is distant or proximate.

For some goods, time costs are important, and more subtle calculation is required. For the nearby
export destination, direct costs favor ocean shipment, and the time difference between ocean and air
is small enough that time costs can be ignored in the calculation. For the distant export destination,
however, the time difference between ocean and air can loom large indeed. In short, the further away
the market, the greater the time advantages provided by air shipping.

This effect has become more pronounced as: (a) the time sensitivity of goods rises; (b) the
absolute cost of air shipping declines (see Figure 1); and (c) the marginal cost of air shipping cargo
an additional mile falls.

Hummels (2006) estimates the elasticity of air shipping costs with respect to distance for each
year from 1974-2004, and finds a dramatic decline in the elasticity, from 0.43 in 1974 to 0.045 in
2004. Put another way, doubling distance shipped caused a 43% increase in air shipping costs in
1974, but only a 4.5% increase in air shipping costs in 2004.

The effect of these three factors in combination can be seen in the Table 1 data. The average
air shipment is getting longer and the average ocean shipment is getting shorter. Combining the tons
and ton-miles data, we see that ocean shipped cargo travelled an average of 2 919 miles in 2004,
down from 3 543 miles in 1975. In contrast, air shipped cargo travelled an average of 3 383 miles
in 2004, up from 2 600 in 1975.

...hedging uncertain demand...

Many firms face volatile demand for their products, which makes it difficult to decide in advance
on the optimal combination of inventory on hand and prices charged. Firms in volatile markets would
like to respond to demand shocks after they are known. That is, when demand rises firms should
offer larger quantities for sale and raise prices, and do the reverse when demand falls. However,
these adjustments can be difficult for any firm, especially those serving foreign markets. In an
international context, firms face an important constraint in the form of the time lag between when
a good is produced and shipped and when the product arrives in the foreign market. Ocean shipping
times between Asia and the US can take as long as three weeks, and shipments from Asia to Europe
twice that.

Recent papers by Aizenman (2004) and Schaur (2006) have argued that air shipping may be an
effective way to handle international demand volatility. Because air shipments take hours rather than
weeks, firms wishing to adjust to demand shocks can wait until the realisation of those shocks before
deciding on quantities to be sold. That is, air shipping provides these firms with a real option to
smooth demand shocks.

The idea in these models is that an exporter serves a foreign market with a mix of inexpensive
but slow ocean shipping and fast but expensive air shipment. Because ocean transport is time-
consuming, quantities must be shipped early, before having full information about the demand that
will materialise. Using only ocean shipping would minimise the total shipping bill, but at some risk.
If demand is low, the exporter will have too much quantity on the market and incur losses.
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Alternatively, the exporter can wait until close to the sale date in order to obtain better information
about foreign demand and then serve that demand using air shipping. If the demand is higher than
expected, the exporter fills in demand with an air shipment.

The model in Schaur (2006) provides several predictions which he then confirms by looking at
data on the use of air shipping for many goods and exporters. First, when exporting goods with
historically high demand volatility, the exporter will rely more heavily on air shipment. Second,
conditional on high volatility, high goods prices indicate that demand is unusually high in that period
and exporters will air ship additional quantities. These predictions are borne out in the data.

...testing new markets

The use of air shipping is about a trade off: speed and flexibility versus unit costs. Speed and
flexibility are more important when markets are a long distance away, and when there is uncertainty
in quantity demanded, product quality or desired product characteristics. Unit cost advantages for
ocean shipping are greatest when the goods have low value/weight ratios and when the scale of trade
is large.

We saw in Chapter 2 that much of the growth in trade is along the extensive margin, meaning
that nations are growing their exports by shipping new goods to new markets, not by increasing the
quantities sold of existing exports. What are the characteristics of these new markets? Most firms
begin producing only for a local market, slowly expand sales within their own country, and some
small fraction of these gradually expand sales abroad. Those who do go abroad initially look to
neighbouring countries. Because of this process, new and unexploited markets tend to be further away.
When serving these distant markets, firms face tremendous uncertainty about demand, quantities sold
are likely to be very low initially, and most trading relationships fail in a few years.

All of these characteristics - initially small quantities, uncertain demand and distant markets -
are precisely what makes air shipping particularly attractive. This suggests that airplanes may be an
especially effective tool for firms wishing to test new markets.
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10.

11.

12.

NOTES

See Hummels and Klenow (2005). Also several authors have emphasized that import expansions
along the extensive margin yield larger gains from trade.

This also implies that small reductions in trade costs can call forth large increases in trade since
the costs are borne twice. See Yi (2003).

This finding is robust to time periods and importers examined. Waters (1970) and Finger and
Yeats (1976) employ US import data from the mid-1960s. Sampson and Yeats (1977), and Conlon
(1982) employ Australian import and export data from the early 1970s. Hummels (1999) reports
data from seven countries in 1994,

Author’s calculation based on ECLAC BTI database.

Products were sorted on the basis of cross-exporter variance in costs. For the median product,
90™ percentile exporters faced costs of 15.8% ad valorem, vs. 1.4% ad valorem for the 10" pctile
exporter.

I focus on modal shifts for non-bulk cargoes, as major bulks (oil and petroleum products, iron
ore, coal and grains) are never air shipped. The bulk commodity share of total ocean cargo tonnes
fell from 72% in 1960 to 58% in 2004. The bulk value share of trade is much smaller, and
shrinking.

Author’s calculation from ECLAC BTI database, 2000.

Hummels and Lugovskyy (2005).

Consider purchases at online stores such as Amazon.com, where customers can pay large sums
to have items delivered overnight. While this author is not aware of any direct evidence on this
point, it would not be surprising to learn that higher income consumers are more willing to pay
for this service.

Hummels, Ishii and Yi (2001).

Harrigan and Venables (2004) provide a model of this process.

Haveman and Hummels (2004).
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Table 2. Vertical Specialisation and Trade Growth

Foreign inputs as a % of exports Growth in Contribution of VS
trade/output (%) to trade growth (%)
1970-90
1970 1990 1970-90

Australia 9.0 11.2 6 16.2
Canada 20.0 27.0 8 50.9
Denmark 29.0 29.5 17 30.8
France 18.0 23.9 11 324
Germany 18.0 19.6 9 222
Ireland 28.7 27.8 27 33.5
Japan 13.0 11.0 3 6.1
Korea 259 30.1 17 30.7
Mexico 19 40.0
Netherlands 34.0 36.9 10 48.2
Taiwan 40.5 27 51.8
UK 20.0 259 15 317
UsS 6.0 10.8 7 14.1

Source : Hummels, Ishii and Yi (2001).

Table 3. Air Cargo by Region
(thousand tons carried)

1980 1985 1995 2000 2002 2004 Annualised
growth

rates

North America
‘Within North America 57 64 52 317 276 258 6.5
with Europe 725 1027 1595 2764 2594 6.0
with Asia 190 346 1030 2259 3345 13.9
with Central America 108 113 98 337 361 156 1.6
with South America 194 146 406 600 1086 9.5
with the Middle East 24 34 85 59 42
with Africa 9 11 10 18 17 2.7

Europe
Within Europe 586 654 1011 1414 1264 2036 53
with Asia 216 305 1290 2530 3029 3343 12.1
with Central America 27 40 100 141 145 8.0
with South America 101 110 114 320 234 3.9
with the Middle East 256 372 337 583 716 908 54
with Africa 389 434 382 602 588 591 1.8

Others
Within Asia 114 232 1545 2104 3886 5386 17.4
N. America Domestic 1749 7847 8767 9649 20.9
Europe Domestic 318 340 280 263 2.1
Asia Domestic 1404 2402 2535 2490 6.6
World 3258 4674 12575 26896 31793 36111 10.5

Source: TATA World Air Transport Statistics, various years.
Annualised growth rates are calculated from first to last year available in each row.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






Transport Time as a Trade Barrier

by
Hildegunn Kyvik NORDAS
OECD

Paris
France

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






TRANSPORT TIME AS A TRADE BARRIER - 39

SUMMARY
ABSTRACT ..ottt ettt ettt ettt et e s s et et e st e b e et e s e st e st e st e s e s e st e s e eseeseesenseneeneeseesenseneeneenas 41
INTRODUCGTION ....oooiiiiiiiieiietieteeteie ettt sttt et st et e e eseesessesseseesessasensesseseasessenseneeseesessensenseseasas 41
1. TIME, LOGISTICS AND TRADE — HOW ARE THEY RELATED? ......cccoooivieiiiiirieieenens 43
1.1. The relationship between time and trade ............coeevieiieiiieiieii e 43
1.2. The 10le Of I0ZIStICS SETVICES ...eeeuvieeiiiiieieeieeieete et ettt ereebeere e e eseesbeesbeeseenseenseenseenseens 45
1.3. How long does it take t0 €XPOTt? ......cccuieiiiiieeiieieeieete et eieeie ettt ese e eteese e enseeseenseens 47
2. ECONOMETRIC ANALYSIS ..ottt sttt ene s 49
2.1, DESCIIPLIVE STALISTICS Leevvievieiieiieiiesiiesieesteesteesteesseeseesseesseesseesseesseesseassessseesseessesssesssesssesssenns 49
2.2, Gravity MOl €SHIMALES ........ccvierrieriieriieitieteesttesie et et e steeteebeebe e bt esbeeseesseesseesseesseesseesseans 50
3. POLICY IMPLICATIONS AND CONCLUSIONS ......ociiiiiieiieitrieieeeeee st 57
INOTES ...ttt ettt a st e te s b e s e st eseesees e s e st esaesaesees e s enseseeseeseesenseneeseesensensenseneeneas 59
ANNEX ..ottt ettt ettt ettt e et et e e s et e st et et e b e b et eneeRe b e b et st e Re et e e b e b e st eneeteehese s eneenens 61
BIBLIOGRAPHY ...ttt b ettt ettt eneenes 62

Paris, April 2006

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008






TRANSPORT TIME AS A TRADE BARRIER - 41

ABSTRACT

This paper analyses the relationship between time for exports and imports, logistics services
and international trade. Time is found not only to reduce trade volumes but, more importantly, lengthy
procedures for exports and imports reduce the probability that firms will enter export markets for
time-sensitive products at all. Furthermore, a broader range of products are becoming time-sensitive
following the proliferation of modern supply chain management in manufacturing as well as retailing.
Labour-intensive products such as clothing and consumer electronics are increasingly time-sensitive
and many developing countries urgently need to shorten lead time in order to stay competitive in
these sectors. The report argues that reforms to this effect can be implemented at relatively low cost,
and in low-income countries.

INTRODUCTION

It is no coincidence that cities and industrial clusters are located around good harbours or
other nodes in transport networks. Easy access to food, industrial inputs and markets goes a long
way in explaining the location of economic activities. One would, however, expect that with
improved transport and communications technology, economic activity would become more evenly
spread across the globe. This has not happened. On the contrary, better communications has led
to increased geographical clustering of economic activities, while the world’s most peripheral
countries have become increasingly economically remote over time'. This paradox is first due to
the fact that as transport, communications and other trade costs come down, more is traded and
trade costs remain as important as ever for location of production®. Second, remote areas become
relatively more economically remote when infrastructure and logistics are improved in central areas.
Better roads will encourage investment in bigger trucks that cannot economically service remote
areas, better ports encourage investment in larger and faster vessels that bypass smaller ports, and
so on. For many developing countries this means that integration into world markets requires a
long leap forward as far as the availability and quality of transport and other logistics services are
concerned.

Trade costs have both a financial and a time dimension, and the latter has become increasingly
important. This is best understood at the level of the firm, where non-core activities are increasingly
outsourced to outside suppliers, who are expected to deliver their inputs just-in-time. An example
can illustrate this: Ford, a car manufacturer, has contracted a logistics firm to organise the supply of
components and parts for its factory in Toronto. The logistics firm organises 800 deliveries a day,
from 300 different parts makers, to 12 different points along Ford’s assembly line without being more
than ten minutes late on any delivery®. It goes without saying that supplies must be kept close to
the assembly line in this case. However, it does not necessarily mean that suppliers must be close
to the assembly. Intermediary logistics firms can play an important role in matching suppliers and
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assemblers. In the case of standard components, the logistics firms can hold buffer stocks and ensure
timely delivery, even when suppliers have longer lead times than the final customer demands.

Just-in-time is no longer only a feature of advanced manufacturing, it is also increasingly
important in the retail sector, where the practice has been coined “lean retailing”. One example is
fast fashion, where new models designed on the basis of observed consumer behaviour are introduced
at frequent intervals. This usually requires that suppliers are located close to the market where
production costs can be relatively high®. Nevertheless, it is claimed that the higher production costs
are compensated for by not having to resort to seasonal sales to clear the stock. One example of this
is American Apparel, which is a vertically integrated clothing firm with production facilities in
Los Angeles, employing 3 000 people. It is the largest sewn products facility in the USA, and the
average wage paid to sewers is $12.50 per hour. The company also has a distribution centre in Canada
and offers two days’ air-freight to Europe. It markets itself as a sweatshop-free, socially responsible
company, which appears to be a successful competitive factor in addition to the product itself, which
is mainly T-shirts for young people®. In Europe, Zara, a Spanish vertically integrated fashion clothing
firm, has rapidly gained market share based on the fast fashion concept. It takes two weeks for a
skirt to get from Zara’s design team in Spain to a Zara store almost anywhere in the world. Clothing
is largely manufactured in Spain and Portugal, at higher production costs than rivals producing in
China, India or other low-wage countries. Nevertheless, the company claims that higher labour costs
are more than compensated by higher productivity, lower distribution costs and greater flexibility®.

The purpose of this paper is to shed more light on the extent to which time constitutes a barrier
to trade. It will not only focus on how time affects the size of observed trade flows but, more
importantly, it will look at the probability of whether trade between two locations will take place at
all. In order to do so, it is necessary to include countries that do not trade with each other in the
analysis. Delivery time depends on distance between the trading partners, geographical and
institutional characteristics and transport and logistics services. The study will attempt to disentangle
the causality chain from logistics to delivery time and from delivery time to trade flows. It is
recognised that the direction of causality can also run from trade to logistics services. Clearly, the
higher the volume of trade, the more viable are frequent calls of ships and planes. The relation
between trade and logistics services is thus a dynamic one, where a virtuous as well as a vicious
circle can prevail. This raises an important and intriguing question: Are the major barriers to trade
in time-sensitive manufactures, that face exporters from e.g. low-income countries, found at home
rather than in the major export markets? If so, how can trade barriers be reduced through unilateral
reforms, trade facilitation and liberalisation of the markets for services, and how can aid for trade
help?

The study is organised as follows. Chapter 2 reviews existing research on time as a trade barrier.
Chapter 3 presents econometric analysis of exports to Australia, Japan and the United Kingdom
including total merchandise exports, exports of intermediate goods, fashion clothing and electronics.
The three chosen export destinations are developed economies to which imports must arrive either
by sea or air. This means that exporters face the same or at least very similar conditions at the
receiving end, which allows us to focus on time for exports while abstracting from logistics at the
export destination. Chapter 4 discusses policy implications and concludes.
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1. TIME, LOGISTICS AND TRADE — HOW ARE THEY RELATED?

1.1. The relationship between time and trade

Time to market has two distinct effects on trade: first, it determines whether or not a
manufacturer will enter a particular foreign market. This is a variable with two possible outcomes -
enter or not enter. Second, time affects the volume of trade once a market entry is made. Hummels
(2001) made the distinction between these two effects in a detailed study of US imports. He found
that an increase in shipping time of one day reduces the probability that a country will export
manufactures to the USA by 1.5%. Presumably, delays due to other causes, such as administrative
procedures related to exporting or importing, delays on the domestic leg of the transport route —
including waiting time for shipment — and delays related to testing and certification of goods, will
have the same effect on the probability of exporting to a particular market as has shipping time.
There are three aspects of time that need to be considered when discussing time as a trade barrier:

* Lead time;
* Just-in-time;
* Time variability.

Lead time is the amount of time between the placement of an order and the receipts of the
goods ordered. It depends on the nature of the product, e.g. whether it is made to order or if it is
an “off the shelf” product. Lead time also depends on planning and supply chain management,
logistics services and, of course, distance to customers and suppliers. A long lead time does not need
to be a problem if delivery is predictable and demand is stable’. However, if there is uncertainty
about future demand, a long lead time is costly even when the customer knows exactly when the
merchandise will arrive. If future demand has been underestimated, running out of stock has costs
in terms of foregone sales and the possibility of losing customers. If future demand has been over-
estimated, excess supply must be sold at a discount. Furthermore, the longer the lead time and the
more varieties of the product in question on the market, the larger are the stocks needed. It is also
important to notice that competitiveness on lead time is not a static concept. When some firms are
able to shorten lead times, others must follow in order to avoid punishment in terms of discounted
prices or, at worst, exclusion from the bidding process. The latter can happen when a critical mass
of suppliers are able to deliver just-in-time and the customer finds it safe to reduce inbound
inventories to a couple of days’, or in some cases even a couple of hours’, supply.

Just-in-time refers to a way of organising production where inbound as well as outbound
inventories are kept to a bare minimum and inputs arrive at the factory at the point where they enter
the production process. Finally, time variability is measured by the (statistical) variation in delivery
time. The more variable the delivery time, the larger buffer stocks are needed. Thus, even if the
average lead time is low, a high rate of variability can render a supplier uncompetitive and can be
more damaging than having long, but predictable lead times.

While lead time mainly affects trade volumes, time variability in an environment of just-in-time
production systems and lean retailing mainly affects whether or not a supplier will be eligible for

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



44 - TRANSPORT TIME AS A TRADE BARRIER

bidding on a contract. Nevertheless, lead time can be prohibitively long, reducing trade volumes to
zero. Thus, the distinction between the three aspects of time does not perfectly correspond to costs
that affect market entry and costs that affect trade volumes, but in general costs that are independent
of trade volume (time for administrative procedures, waiting time for testing, etc.) mainly affect market
entry, while time costs that are proportional to trade volume or value (insurance, storage) mainly
affect trade value or volume.

1.1.1 Time as an entry barrier

There is not much empirical work on estimating time as an entry barrier, apart from the study
by Hummels mentioned above. There are, however, theory developments that can shed light on the
issue. A seminal paper by Kremer (1993) models production as a sequence of tasks and operations
that all are essential. This means that if one task, operation or input is missing, the product cannot
be finalised and it generates no revenue. The missing task or input will consequently nullify the value
of all the tasks and inputs that have been performed in previous production stages. A less extreme
version of the theory assigns a quality to the final product and assumes that, in order for the final
product to have the desired quality, all inputs must have the minimum required quality. Examples
of this abound. A producer of upmarket clothing with high-quality fabric and elaborate designs would
not choose low-quality thread, zippers or buttons. Likewise, upmarket car producers would not dream
of fitting a hundred thousand dollar car with a 50-dollar radio or a plastic dashboard, etc. By the
same token, there is no point in using high-quality fabric in a bright orange T-shirt made to last for
the few months that bright orange is in fashion. Consequently an optimal strategy for an assembler
will be to choose the same quality of all inputs. As demand for quality increases with more affluent
consumers, demand for low-quality, low-price inputs may decline in OECD markets.

Adapted to just-in-time production processes, the theory implies that if just-in-time is introduced
at one stage of the production process, it is optimal to synchronise the entire supply chain in order for
it to operate smoothly. The chain is as strong as its weakest link and therefore all links should have
the same strength. When just-in-time technology is introduced, delayed delivery of a component can
hold up the entire production and cause costs that are much higher than the market price of the delayed
component. Therefore, no discount can compensate the customer for unreliable delivery time, and firms
with highly variable lead times will not be short-listed for contracts that require just-in-time delivery.

1.1.2 Time as a trade cost

Studies of the impact of time costs in cases where time can be seen as equivalent to a tariff
are more numerous, but the body of research is still relatively small. Direct estimates of the tariff
equivalent of time include the study by Hummels (2001). It estimates the tariff equivalent per day
in transit to 0.8%, which amounts to a tariff rate of 16% on a 20-day sea transport route, which is
the average for imports to the USA. It is far and away above the actual average tariff rate.

Recent studies, that introduce time for exports from the new Doing Business Survey into gravity
model estimates, find that a 10% increase in time reduces bilateral trade volumes by between 5 and
8% (Hausman et al., 2005; Djankov et al., 2005). These estimates are low compared to estimates of
the impact of transport costs on trade flows. Limao and Venables (2001), for instance, find that a
10% increase in transport costs reduces trade volume by 20%. The two studies of the impact on time
for exports do, however, suffer from a downward bias, since they ignore zero trade flows. In Chapter
3, estimates taking the zero flows into account are presented and our estimates are generally higher
than the two studies mentioned, ranging between 5 and 25% reduction in trade value for every 10%
increase in time for exports, depending on sector and export destination.
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Time costs have been reduced through a sharp fall in the cost of air transport, faster ships and
more effective multi-modal transport. The relative cost of air transport has, for instance, declined by
40% between 1990 and 2004 (Harrigan, 2005), while average shipping time to the United States has
declined from 40 to 10 days during the period 1950-98 (Hummels, 2001)%. A decline in transaction
costs leads to more transaction-intensive ways of doing business. Duranton and Storper (2005), for
example, find that as transport and communication costs decline, exporters in the machinery industry
find it profitable to produce higher-quality machines that require more interactions between producer
and customer. Just-in-time management techniques have been extended to international production-
sharing networks, and lean retailers contract directly with suppliers, local as well as foreign.
International production networks involve the location of various production stages in different
countries and imply that the components embodied in a product have crossed international borders
several times before the product reaches the consumer. A commonly used measure of vertical
specialisation is the import content of exports, which has increased steadily over the past 35 years’.
However, the rate of increase appears to have slowed down in recent years and for Denmark and
Japan the import share of exports has actually declined slightly since 1990. One possible explanation
for this is that more time-intensive production technologies and ever leaner and more sophisticated
supply chain management lead to the agglomeration of firms into concentrated areas, and that a larger
number of activities are located within a country, particularly in large countries'®.

Finally, not only does time affect trade volumes, it also has an impact on f.0.b. prices received
by exporters. Several studies have found that suppliers with an above average lead time fetch lower
prices for their produce''. Exporters far from major markets can compensate for this in two, not
mutually exclusive, ways. First, they can reduce lead time by shipping their exports by air. Second,
since air freight is more expensive than sea freight, they can specialise in products with a high value-
to-weight ratio. Such products exist in most sectors, e.g. cut flowers, peas and herbs in agriculture;
brassieres and swimwear in clothing, etc. Harrigan (2005) documents that imports to the United States
from its more distant trading partners have much higher unit values and are much more likely to
arrive by plane. Thus, he finds that unit values are between 19 and 37% higher when imports come
from countries located more than 4 000 km from the United States, and the probability for air
shipment is about five times higher. The unit value does not increase monotonically with distance,
however, and the effect tends to peak at around 7 800 km, a distance that includes most of western
Europe and Latin America. Developing countries in Asia and sub-Saharan Africa are located between
7 800 and 14 000 km from the United States, and many of these have structural problems, including
inadequate air transport infrastructure and related services preventing them from specialising in high
value-to-weight products. Harrigan finally finds that the relation between distance and unit price has
increased over time during the period 1990-2003. He argues that relative distance may become more
important still if the relative cost of air transport comes down further. The implication could be that
relatively heavy goods would be increasingly traded within regions while trade between regions would
be more concentrated in high-quality light products. This prediction is worrying for low-income
countries, located far from major markets and with limited capacity to specialise in high value-to-
weight products.

1.2. The role of logistics services

Logistics play an important role for whether or not firms will enter international markets and
for the price they receive for their product. The role of logistics is illustrated in Figure 1. The material
flow chart starts at the point when imported inputs have been loaded off the ship in the country of
destination. Within international production-sharing systems, the inbound material flow and related
logistics are repeated for a large number of supplies. These are often synchronised by means of
sophisticated supply chain management tools, but the less they are synchronised, the larger the inbound
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inventory needs to be. For example, an Egyptian exporter of cotton clothing imports yarn from India
and Pakistan, and the time for terminal handling, customs clearance and transport from Alexandria
to the company’s storage facilities is thirty days. Customs clearance, including waiting time (Q1),
takes at best two weeks. However, time variability when including the lead time of Indian and
Pakistani suppliers is substantial, and the company keeps storage of yarn corresponding to four
months’ supply in order to avoid stoppages. When the clothing is ready for exports, export documents
are prepared (the time unknown). Time for packaging into a container is four hours, and it takes two
days from the time the container leaves the factory gate until it is loaded on a ship in Alexandria,
220 km away. The sailing time to the export destination (New York) is twenty-one days, which is
about average for shipments to the USA. It could, however be shorter if export volumes allowed
direct shipping, as there are many stops along the route that also goes via Canada (Devlin and Yee,
2005).

Figure 1. Material flow

International
supplier
Q5 E— Transp. Customer
Q1 Local
Customs Local Assembly Packaging Q6 ?
supplier Transp.
local F
A
Q2 Customs
Q8
Transp. Inventory 1 Q3 Q4 ¢
local H [—P» Zx Transp. Customs
International
Testing T
- >/\
Q7
Inbound logistics Manufacturing Outbound logistics

Q1-Q8: Queue for inventory processing; H and F represent home and foreign country respectively.

Source: Adapted from Li ef al. (2004).

Another critical service in the manufacturing section in Figure 1 is testing. Accredited test
laboratories can be scarce in developing countries and Q3 can consequently be quite long. In some
cases, testing facilities that satisfy the customer may simply not exist in small and shallow markets.
An example of this was reported in a study of the car industry in India. A local manufacturer of
switches for passenger cars could not sell to a foreign affiliate in India because thermal shock tests
that satisfied the multinational company’s requirements were not available locally, and the equipment
to perform the tests was too expensive for in-house testing (Humphrey and Memedovic, 2003). Finally,
the price a low-technology consumer good fetches in the market critically depends on to what extent

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



TRANSPORT TIME AS A TRADE BARRIER - 47

it is differentiated from competitors’ products. In mass consumer markets differentiation is often added
late in the process, sometimes as late as at the packaging and marketing stage. Lack of expertise
and speed in these areas adversely affects the price the exporter receives in the market.

Exports of cut flowers from poor countries are an example of how trade in transport services
— in this case air transport — allows, for instance, Kenya to exploit its comparative advantage in
floriculture. At first, flowers were transported by passenger flights, creating linkages between the
tourism and floriculture sectors. As export volume grew, dedicated cargo flights have become
commercially viable. However, south-bound flights run almost empty due to lack of demand in Kenya
for time-sensitive imports in Kenya. This could become a constraint on future expansion in floriculture
as competition increases and margins decline. Recent developments towards direct imports by
retailers are also a challenge to Kenyan exporters because this would shift more of the logistical
activities, including packaging and testing to exporters'2.

The logistics services included in the manufacturing section of Figure 1 are often undertaken
in-house in developing countries, where the market for such services is shallow. This limits the quality
of the services since most firms cannot afford to employ specialists in each of the services mentioned.
It is usually the case that purchasing services from outside has a much lower fixed cost but
somewhat higher variable costs than in-house production. Therefore, small firms in particular would
benefit from a broad and rich logistics services market which would allow them to purchase only
the amount of expert services they need, saving the fixed costs of in-house logistics provision. In
fact, a well-developed logistics services market reduces the entry barriers for small and medium sized
firms, both in local and international markets.

The dynamics between market size, the cost of services and depth of the services market
constitute a virtuous cycle. As export volume increases, there is space for more service suppliers
operating at lower costs, allowing for more timely delivery and further export expansion. Special
economic zones can, in some cases, create sufficient demand both for logistics services and time-
sensitive inputs in otherwise shallow markets. Finally, it should be stressed that improvements in
one link in the supply chain will not shorten lead time or reduce time variability unless improvements
are made in complementary links as well. More efficient customs clearance services, for instance,
will not reduce lead time if local transport and logistics services remain inefficient and uncompetitive.

1.3. How long does it take to export?

The World Bank has recently conducted a survey of freight forwarders in 140 countries on freight
time and costs from the factory gate until the cargo is loaded on a ship, including administrative
procedures such as acquiring an export or import license, customs clearance, inspection of goods
and several other indicators. In some developing countries these time costs alone account for a lead
time beyond the requirement of customers in developed countries. Table 1 presents regional averages
and the top and bottom five countries from the 2005 survey.

It is important to note that manufactured exports contain a considerable amount of imports. This
is particularly the case in manufacturing industries characterised by international production sharing.
Electronics and clothing, for instance, have typically elaborate international production networks where
timely delivery is of the utmost importance. In 2001 in the electronics sector, the import content was
32% of export value in China, 55% in Ireland, 65% in Thailand and 72% in the Philippines. In the
clothing sector, the import content of exports was 43% in Sri Lanka, 40% in Vietnam, 54% in Ireland,
80% in Botswana and 38% in the Philippines, to mention but a few!*. This means that time for imports
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Table 1. Time for exports and imports

Time for export (days) Time for import (days)

East Asia & Pacific 25.8 28.6
Europe & Central Asia 31.6 43
Latin America & Caribbean 30.3 37
Middle East & North Africa 33.6 419
OECD: High income 12.6 14
South Asia 33.7 46.5
Sub-Saharan Africa 48.6 60.5
Denmark 5 5
Germany 6 6
Lithuania 6 17
Singapore 6 8
Sweden 6 6
Central African Republic 116 122
Iraq 105 135
Kazakhstan 93 87
Chad 87 111
Sudan 82 111

Source: World Bank.

is equally important for lead time as is time for exports, and we notice that for the bottom five
countries, except for Kazakhstan, time for imports is longer than time for exports.

Depending on at what point in the production cycle the administrative procedures related to
exports can start, and whether or not the necessary permits and documents are specific to each
shipment or are given to an exporting or importing company for a defined time period, the time for
exports and time for imports could overlap to various degrees. In the worst scenario, the administrative
procedures are repeated for each shipment, the procedures for imports start when an order is received
and procedures for exports start when the goods are finished. In such a scenario, lead time for
exporters in the Central African Republic would be more than eight months, and exports on a
contractual basis to retailers or downstream manufacturers would be as good as ruled out for this
reason only. This prediction is largely borne out in the data. In 2003, the Central African Republic’s
exports of manufactured goods were about $24.5 million, almost all of it going to the OECD countries.
This underscores both how time to market restricts total exports and how logistical difficulties on
the African continent curb trade within the region'.

While transport time once the cargo is seaborne largely depends on the distance to the export
destination, there is considerable time variation among countries with similar distance to export
destination due to differences in port efficiency. Clark et al. (2004), for instance, find that improving
port efficiency from the 25th to the 75th percentile (in a ranking of countries according to port
efficiency) is equivalent to reducing the distance by 60%. It is also the case that routes with lower
trade volumes are serviced by smaller and often slower vessels, and hence have a longer time to
market.
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To sum up this chapter, market entry barriers are associated with threshold levels of time to
market, and a maximum tolerated variance in lead time. The lead time in, for instance, fashion clothing
can be as little as two weeks, while variability in delivery can be as little as ten minutes in the car
industry. Timely delivery requires high frequency and high reliability of transport links, which in
turn requires a critical trade volume and reasonably good infrastructure. Finally, shorter lead times
require higher speed in all links in the supply chain, which probably implies higher capital intensity,
given the physical limits of the human body.

2. ECONOMETRIC ANALYSIS

This chapter presents econometric analyses of exports to Australia, Japan and the United
Kingdom, focusing on the role of time. Since intermediate inputs enter into the production process
of downstream customers, one would expect that time plays a more important role for intermediate
inputs than for final goods, although with the proliferation of lean retailing, time is also increasingly
important for consumer goods. Among consumer goods, fashion clothing has been shown to be
particularly sensitive to time, and the most time-sensitive clothing items are women’s and girls’ wear
(HS categories 6104, 6106, 6204, 6206)'. Vertical fragmentation and international supply chains are
most developed in the electronics sector, and this sector is included in the analysis (SITC
rev 2 categories 75, 76, 77). Although electronics is classified as a high-technology sector, a number
of developing countries, including China and the Philippines, have entered international supply chains
in this sector, mainly in labour-intensive activities.

2.1. Descriptive statistics

The data includes a panel of 192 countries, covering the period 1996 to 2004. It is assumed
that for the countries for which the reporters (Australia, Japan and the UK, respectively) have no
registered import in the Comtrade database, imports are zero'®. Data on control of corruption and
GDP are from the World Bank!”. The regressions including time for exports and imports are based
on cross-sectional data for 140 countries in 2004.

The three reporters are different in country size, geography and industrial structure. One
indicator of particular relevance to this study is the remoteness index, which is measured as the
weighted average distance to all other countries, weighted by GDP in 2000. This index is about
13 000 km for Australia, 7 900 km for Japan and 6 000 km for the United Kingdom. Australia
therefore probably has higher natural barriers to trade than, for instance, the United Kingdom. This
is also reflected in the trade data as illustrated by Figure 2, which shows the number of countries
not exporting or exporting less than $1 million of total merchandise exports, intermediate inputs,
fashion clothing and electronics, respectively, for the three importers. Only ten countries in the sample,
all small economies, do not export more than $1 million to any of the three export destinations.

For all three countries, imports are more concentrated for intermediate inputs and electronics
than for total merchandise trade, and more concentrated still for fashion clothing. Japan is the largest
economy among the three and it has the largest number of suppliers of total imports. In fact, only
three among the 191 countries included in the database (excluding Japan) did not export at all to
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Figure 2. Number of countries exporting to Australia, Japan and the United Kingdom in 2004
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Japan in 2004. However, more countries export intermediate goods, electronics and fashion clothing
to the UK than to Japan.

2.2. Gravity model estimates

The analyses start with estimates including the core variables in the gravity model, which are
Gross Domestic Product (GDP) of the exporter and the distance between the exporter and the market,
adjusted for the distance to all other markets'®. In addition, as is standard in this type of analysis,
we control for common language, having been part of the same colonial empire and whether or not
the exporter is an island or landlocked!. The standard gravity model is extended by including
measures of time for exports. Control of corruption is a first proxy for lead time and time variability.
As discussed in Chapter 2, time for administrative procedures related to exports and imports is a
very significant part of total lead time and it is furthermore strongly correlated with control of
corruption®’. Control of corruption can therefore be seen as an instrument for time for administrative
procedures related to exports and imports, and it is available biannually for the period 1996-2004,
while time for exports and imports is available for 2004 only. Finally, time for exports and time for
imports are included in the regressions for 2004. As for the distance variable, it is the time to market
relative to other exporters that matters, and the time is therefore normalised by dividing the absolute
time by the mean for all countries (denoted reltime in the equations below).

2.2.1 Time and distance and the likelihood of entering the market

This subsection analyses the determinants of entering an export market. For many countries the
export value is just a few thousand dollars in some years while no exports are registered in other
years. As mentioned in Section 2.1, trade barriers that determine market entry are related to fixed
costs. It is, however, conceivable that occasional, small export volumes can take place without traders
having incurred the fixed cost of establishing a supplier relation; e.g. the occasional bargain, tax-
free sales at airports and other forms of cross-border shopping. In order to capture the determinants
of market entry on a more sustainable and regular basis, regressions are run where the entry/non-
entry cut-off rate is set to $1 million?!. The regression is the following:

p; = CI)()LO +0., In gdp, + o, Inreldist, + o reltime +2 nocmxm) (1
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This is a Probit equation where Pij is a measure of the probability that a firm in country i will
export to country j. The parameters, «; represent a measure of how the probability of entering the
market changes with variable i. A positive coefficient means that the probability improves as the
variable increases. The results are presented in Tables 2 and 3, which report the probability of
exporting more than $1 million to each of the three markets. Robust standard errors are reported in
parentheses and ** and * indicate significance at a 1 and 5% level, respectively??. Fashion clothing
is a relatively small sector in most countries, and here we have estimated the probability that exports
are positive rather than a cut-off rate of $1 million®.

In all regressions the probability of exporting to each of the three reporters increases with the
size of the exporting economy. The parameter is smaller for clothing than the average for total exports.
Better control of corruption significantly improves the probability of entering all three markets for
the time-sensitive products, and the impact is particularly strong for intermediate inputs to Australia
and Japan and for electronics to all three markets. The coefficients are somewhat lower for the United
Kingdom, to which most countries in the world export.

From Table 3 it appears that time for exports is particularly important for exporting electronics
and intermediate inputs, the latter especially to Australia and Japan, while time also has a significant
effect on the probability of exporting fashion clothing to the United Kingdom. It is finally noted that
geography (distance, island, landlocked) matters less when time for exports is controlled for,
suggesting that geography matters partly because it is related to time. Countries can therefore, to
some extent, overcome geographical disadvantages by reducing the behind-the-border time for
exports.

There is one possible problem with using time for exports as an explanatory variable for the
probability to export. Transport capacity and frequency of call clearly depend on trade volumes, and
causality could therefore run in the opposite direction. The results’ robustness to this possible
problem was tested and the results were in fact strengthened by this robustness check?®.

The parameters in Tables 2 and 3 do not provide much information about the magnitude of the
effects reported, except for giving the direction of change (see Annex for an explanation of the
estimated coefficients). Figure 3 illustrates the relationship between time for exports and probability
to export for intermediate inputs to Australia and Japan, and for fashion clothing and electronics to
the United Kingdom, respectively. The probability of exports falls off the most steeply with time for
exports in the electronics sector (this applies to exports to Australia and Japan as well). It is also
noticeable that the predicted probabilities for exports tend to be either high or low, with relatively
few countries in between. Yet, the countries in between are the most interesting from a policy point
of view.

One important insight from probit analysis is that it gives some guidance as to which countries
would benefit the most from reforms. The impact of an improvement in timeliness is likely to be
largest for the countries with predicted probability to export below, but not too far below 0.5. These
countries are close to fulfilling the conditions for market entry, but are not quite there yet, and reforms
could have a significant impact. For those countries where the probability is close to zero, more
thorough reforms are probably needed in order to enter export markets for time-sensitive products.
For those with a probability well above 0.5, the relevant policies are more related to enhancing export
volumes, diversifying exports beyond the region and entering export markets in even more time-
sensitive products within each sector. The ovals included in the figures encircle the countries with
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Figure 3. Predicted probabilities to export
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the estimated probability to export between 0.3 and 0.5. Among the countries with probabilities in
this range in more than one sector and to more than one market are Albania, Belarus, Bosnia and
Herzegovina, Kenya, Romania, Tanzania, Ukraine and Vietnam. Some of the countries encircled
actually do export, in spite of the odds. An example of this is Cambodia’s exports of fashion clothing,
which can be explained by industrial policies promoting this sector and proximity to other large-
scale exporters who have integrated Cambodia in regional supply chains. Small island economies
such as Samoa, and other small and remote countries such as Tajikistan, have relatively high natural
barriers to trade and a low probability to export even if time for exports is relatively short. A final
note of warning is, however, called for. Although these results help to identify which countries would
benefit the most from reform, results must be used with caution and combined with other indicators
and considerations.

2.2.2 Distance and time, and trade volume
In this subsection, the determinants of export volume, given that the country in question has

entered the export market, are estimated using the gravity model. We focus on the role of distance
and time. The following equation is estimated:

Inm, =B, +P, Ingdp, + B, Inreldist , + B,reltime +Z B,x, +B,n, +e @

Lower case m represents imports, i = (Australia, Japan, UK) and the summation represents the
control variables”. The results are presented in Tables 4 and 5 where the first includes control of
corruption and the second time for exports. The parameters in these regressions are elasticities, and
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thus give an estimate of the percentage change in exports as a result of a one per cent change in
the variable in question (all else being equal).

Exports of intermediate inputs and electronics increase more than proportionally with the
exporters” GDP, while exports of clothing increase less than proportionally with the exporters’ GDP,
suggesting that large and/or rich countries export more intermediate products and electronics while
small and/or poor countries export more fashion clothing. Cultural and institutional similarities, as
represented by common language and/or having belonged to the same colonial empire, also appear
to facilitate trade, although the results for the latter are somewhat mixed. Control of corruption, which
as argued above is closely related to both timeliness and supply reliability, also has a large and
statistically significant effect on trade volumes, particularly to Australia. The impact is strongest in
electronics, which is perhaps the most time-sensitive of all major industrial sectors. For exports of
fashion clothing, control of corruption appears not to matter for export volumes, but as shown in
Table 3, control of corruption is important for whether or not fashion clothing is exported at all.
This effect is captured when doing the two-step analysis presented in this study, but it is missed
when doing gravity regressions only, as in most previous work on the determinants of bilateral trade
flows.

A similar pattern is found when introducing the direct measure of time for exports, as reported
in Table 5. For exports of clothing to the United Kingdom there are no statistically significant
variables, except for exporter’s GDP?6. All countries in the dataset had positive exports to Japan in
2004, so the standard gravity methodology is used for that regression?’. The other regressions are
run according to equation 2 above. The geographical variables (island and landlocked) are omitted
since they were not significant and did not add explanatory power to the regressions. In other words,
they appear to be irrelevant for export value when time for exports is controlled for. It is again
observed that time for exports is important for market entry (see Table 3) in the fashion clothing
sector, but not for subsequent trade flows. For intermediate exports, exports of electronics and total
exports, time for exports has an impact on both export values and market entry, and the impact is
largest for electronics.

To summarise this chapter, the econometric estimates indicate that scale, relative distance and
time for exports are important determinants of whether or not an exporter will enter a particular export
market, and time is also important for trade volumes, particularly in the electronics sector. The results
underscore the importance of reliable deliveries within international production networks. Finally, the
analysis can help identify countries that would benefit the most from reforms aiming at reducing
time for exports.
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3. POLICY IMPLICATIONS AND CONCLUSIONS

It has been shown in this study that what is a sufficiently short lead time to stay competitive
from the perspective of one country depends on the lead time of other countries. Both a sufficiently
short lead time and low time variability depend on the smooth operation of a number of
complementary services within a broadly defined logistics services sector, as well as a well-
functioning customs service and other public services related to trade. In the absence of reforms, the
developing countries with relatively long times for exports and imports run the risk of a widening
competitiveness gap in time-sensitive products; and because of complementary activities along the
supply chain, a reform package is needed in order to reduce lead time and time variability. A reform
package should include measures that stimulate the development of a diversified logistics services
market, including technical testing, packaging and marketing.

Our measure of time for exports included time from factory gate to the ship or plane and thus
did not incorporate time for international transport. The large impact of the domestic leg of the
transport route, both on market entry and export volume, suggests that reforms that reduce entry
barriers and enhance competition in transport services are of particular relevance. Such reforms would
include domestic regulatory reforms as well as liberalisation of international trade and investment.
Transport services are subject to scale economies, and the frequency of call of trucks, rail and ships
depends on the volume transported. For small, developing countries regional agreements, aiming at
creating efficient integrated transport systems (e.g. regional hubs), could potentially reduce time for
both exports and imports, facilitating the region’s integration into international production
networks/supply chains.

The scale issue is also critical for the creation of a diversified, broadly-defined logistics services
sector. In small or poor countries this can be a problem. Special industrial zones could provide a
possible first step towards a solution. These are often associated with export processing enclaves where
investors enjoy tax holidays and few regulatory restrictions. This is not what is advocated here. The
argument is rather that poor countries with weak infrastructure and shallow services markets cannot
easily mobilise the resources necessary for investment in adequate infrastructure for the country as a
whole. Furthermore, a critical mass of customers for key service providers will often be lacking. Fully
serviced industrial zones could bridge this gap and serve as a first step towards integration of local
firms into international markets. When well designed and managed, such zones could attract a
diversified supplier base of essential logistic and infrastructure services. The special economic zones
in South East Asia and China have, for instance, contributed to creating a critical mass of skills and
services inputs for the electronics sector (Kimura and Ando, 2005). Lessons can also be learnt from
the role that trading houses in Hong Kong have played for the emergence of China as one of the
world’s largest traders. During the period 1988-98, as much as 53% of China’s exports were re-exported
through Hong Kong, where the Hong Kong trading houses added value through sorting, packaging,
testing and marketing. The Hong Kong trading houses also played an important role in providing
information on Chinese producers to potential customers abroad and thus had a crucial role in
matching suppliers and customers. The mark-ups on Hong Kong re-exports averaged 24%, which also
illustrates how valuable these services are (Feenstra et al., 2002). Finally, special economic zones are
more likely to be successful when located close to a node in transport networks (e.g. port or airport).
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Turning to the administrative procedures that may impede trade, reforms in customs and other
government services are called for. WTO negotiations on trade facilitation aim at providing a
framework for simplification and harmonisation of international trade procedures. The Doha Round
negotiations are, however, limited to GATT 1994 Article V (freedom of transit), Article VIII (fees
and formalities connected with importation and exportation) and Article X (publication and
administration of trade regulations). In countries where time costs related to Article V and/or VIII
constitute the weakest links in the supply chain, gains from trade facilitation can be substantial. In
such cases trade facilitation can remove barriers to entry and induce a leap forward in terms of exports
of time-sensitive goods. Furthermore, trade facilitation can in that case trigger a demand-driven
expansion of logistics services in the private sector. Conversely, if logistics services represent the
weakest link in the chain, trade facilitation alone is not sufficient to reduce lead time or time
variability. In that case trade facilitation will reveal bottlenecks in the logistics chain and these will
limit the effect of trade facilitation®.

Earlier OECD work has documented benefits and costs of trade facilitation in developing
countries as well as discussed policy options and implementation issues. This work has emphasized
that more efficient and modern customs services tend to stimulate trade as well as enhancing
customs revenue. Therefore, the expenses related to trade facilitation, including investment in
information technology, are quickly paid back when reforms are successfully implemented. Work has
emphasized the costs of not undertaking trade facilitation in a situation where trade becomes more
complex and demands on customs’ timely and efficient response increase®. The current study
strengthens this argument by showing that exports of time-sensitive products decline as the time to
market relative to competitors increases. In other words, doing nothing while others reform would
leave firms in the non-reforming country at a competitive disadvantage.

To summarise the study, it has shown that time is an important competitive factor and hence
also a trade barrier in its own right. It not only affects the volume of trade, it more importantly also
affects the ability of enterprises to enter export markets at all. Many developing countries have time
for exports and imports that exceeds the level that enables local entrepreneurs to enter international
production networks or to become regular suppliers to lean retailers. For entrepreneurs in these
countries, time for imports and exports constitutes a substantial disincentive to invest in quality and
upgrade their products, since they cannot be sure that their product will arrive on the market in time
to reap the price premium that new and differentiated products command. Trade facilitation has been
pointed out as the “lowest-hanging fruit” in reducing lead time and time variability. In addition, as
the traditional wholesalers are increasingly being bypassed in modern supply chains, developing
countries need to ensure that their entrepreneurs have access to modern intermediaries who can help
in matching local suppliers with foreign buyers and with ensuring that products meet quality as well
as time reliability requirements. Trade liberalisation in key logistics services, as well as domestic
reforms in transport and port services, would help entrepreneurs in developing countries to reduce
lead time and time variability and give them incentives to invest in quality.
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14.

15.

16.

NOTES

See Redding and Schott (2003), Harrigan and Venables (2004) and Duranton and Storper (2005).
World trade increased from 23 to 47% of world GDP from 1960 to 2004.

The Economist (2002), Special Report Logistics, 7 December.

See Evans and Harrigan (2005) for a recent study on US trade in textiles and clothing.

See http://www.americanapparel.net/mission/workers.html, accessed 01.03.2006.

See http://www.inditex.com/en, accessed 01.03.2006.

If demand was known months in advance, orders on the quantity demanded could be placed
months in advance as well, and lead time would not matter much.

The shipping time is the weighted average of ocean shipping and air freight.

Hummels et al. (2001) found that vertical specialisation measured this way accounted for 21%
of world trade in 1990, up from 17% in 1970. Chen et al. (2005) found that this share had
increased further in a number of OECD countries between 1990 and 1998.

See, for instance, Harrigan and Venables (2004) for a theory predicting such an outcome.
See Hummels and Skiba, (2004) and Hummels and Klenow (2005).
See Nordés, Pinali and Geloso-Grosso (2006) for a discussion.

These ratios are calculated from the GTAP database for 2001, which is the only available
database that distinguishes between imported and locally sourced intermediate inputs for
developing as well as developed countries. See Nordas (2003) for a discussion.

Limao and Venables (2001) estimate that intra-sub-Saharan African transport costs are 136%
higher than what is predicted on the basis of distance and the economic and geographical features
of the countries.

Evans and Harrigan (2005) could not reveal which categories are replenishment goods, due to
confidentiality. However, a (somewhat dated) study by Courault and Parat (2000) found that
women’s and girls’ ready-to-wear clothing had the fastest turnover in France in 1995.

This may not be strictly accurate since there is a category for “unspecified”. Nevertheless, the
trade included in “unspecified” represents a tiny share of the total, and such trade would probably
not represent flows of trade based on regular supplier relationships.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



60 -

TRANSPORT TIME AS A TRADE BARRIER

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

http://www.worldbank.org/wbi/governance/govdata/ and World Development Indicators (CD-
Rom). GDP for Chinese Taipei is not included in the World Development Indicators and is taken
from the Republic of China National Statistics
http://eng.stat.gov.tw/ct.asp?xItem=12700&CtNode=1561 and converted to US dollars at the
nominal exchange rate.

An exporter takes a decision on which countries to export to based on, among other things, the
distance to the market in question relative to all alternative markets. The absolute distance
between the country pairs is therefore adjusted by the exporters’ weighted average distance to
all other countries (denoted relrem in the equations). The distance is weighted by GDP in 2000.
See Anderson and Wincoop (2004) for a recent discussion.

It is common practice to introduce a dummy for whether or not the country pair in question
shares a common border. This dummy relates to land borders and none of these countries has
a land border, except the border between Northern Ireland and the Irish Republic. The border
dummy is therefore omitted.

The correlation coefficients are -0.64 for control of corruption and time for imports, and -0.62
for control of corruption and time for exports. The better the control of corruption, the shorter
is the time for imports and exports.

This cut-off rate is somewhat arbitrary. Robustness checks were run for higher and lower values.
It is found that a cut-off value around $1 million gives the best fit, but even when the cut-off
rate is zero the results are qualitatively the same, except in those cases where all or almost all
countries export to the country in question, where the variation in the data is too small to get
significant results.

Robust standard errors are robust to possible problems of heteroskedasticity.

The colony=1 dummy variable for Australia and Japan predicts success perfectly for total and
intermediate goods exports and total exports, respectively, and the observations for which
colony=1 are dropped.

The test was done by using an instrument variable for time; the number of signatures needed
for exporters from the World Bank Doing Business Survey. This is a variable that is highly
correlated with time for exports (correlation coefficient 0.77), but there is no reason to believe
that it is correlated with the error term. The parameter estimates were similar and their statistical
significance was even stronger than when using the direct measure of time.

The estimation technique is a full maximum likelihood Heckman regression where the selection
function is whether or not exports take place and the cut-off rate here is zero. The number of
zero observations (censored observations) in each regression is reported in the tables. The second
to last term in the equation represents the inverse Mills ratio which in turn adjusts for sample
selection bias from including only positive trade flows. Th regressions for total exports to Japan
presented in Table 5 is, however, done by means of ordinary least squares since all countries in
the sample exported to Japan in 2004.

Since the clothing sector was subject to a number of trade measures such as MFA quotas or

preferential access to the EU, trade in fashion clothing is probably highly influenced by trade
policy measures.
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27. Data on time for exports was not available for the three countries that did not export to Japan
(see Figure 2).

28. Recent modelling exercices analysing the agains from trade facilitation do not capture such
complementarities and in some cases they underestimate the gains from trade facilitation and in
other cases they overestimate the gains, depending on which are the weakest in the supply chain.
See Engman (200) for a discussion of these studies.

29. See OECD (2003a; 2003b; 2004; 2005) and Engman (2005) for further discussion.

ANNEX

How should the probit coefficients be interpreted?

The probit equation is given as follows:

p, = <I)(X0 +0a., In gdp, + o, Inreldist, + o, reltime + 2 L0l X, ) = ®(xa)

m-

The estimated values of the a; are presented in Tables 2 and 3. The impact of a change in, for
instance, time for exports on the probability to export is given by ®’(xa)az where @’(xa) is the
standard normal probability density function evaluated at the point . The important thing to note is
that the impact of a change in time varies with the value of x,a which in turn represents the underlying
function in the bracket in the formula. It should also be noted that the impact is largest when the

estimated probability is around 0.5.
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1. INTRODUCTION

World trade is developing at a much faster pace than GDP. This has led to an unprecedented
increase in international transport and has created bottlenecks at the big hubs and transhipment points.
Transport capacity planning is still a national domain and this can lead to serious shortcomings in
capacity development. Prestige projects can take a substantial share of available public budgets, while
unspectacular upgrades and maintenance work is neglected. In the vicinity of borders there may be
underinvestment, because the synergy effects of cross-border links do not enter into national cost-
benefit calculations; there may also be overinvestment, because national self-interests dominate project
procurement and strict tests of economic viability are not applied to funding.

The European Union has tried to overcome national barriers to cross-border investments by
defining guidelines for Trans-European Networks (TENs'), first issued in 1996 and revised in 2004.
In order to encourage investment in TENs in the past, the Commission has co-sponsored planning
costs (by up to 50%) and construction costs (by up to 10%). However, it was felt that the success
of the first phase of TENs was limited, since only about one-third of the priority projects have been
completed and most of them had already been decided beforehand at national level, and were only
later baptised as “Trans-European” in order to receive EU funding.

The second phase of TENs started in 2004 with the revised networks and a list of 75 projects
for 30 corridors. It was announced in the White Paper of 2001 that the Commission would consider
innovative means of financing; in particular, through the involvement of private investors and that
the contribution of the EU to the investment costs would be increased to 20%, or even to 30% in
the case of cross-border projects. Against the background of the budget agreements, there are serious
doubts that such prospects of European sponsorship are realistic. While the Commission had expected
to allocate about EUR 21 billion to TEN investments, the budget actually allocated is only about
one-third of this sum. Facing extended needs after the accession of ten new members, with a further
two members to come, there is little probability that the Commission will be able to push investment
in the TENSs.

Now that budget resources for investment are scarce, the challenge of making more efficient
use of existing facilities has again arisen. Modernisation, replacement and maintenance have been
widely neglected in the past and will be the dominant issues for the medium-term future. Prestige
projects will have to be reconsidered, in particular if they concern market segments which are not
fast-growing and where good and less expensive alternatives are available.

Coming back to international aspects, one can see that the most serious bottlenecks are to be
expected along the busiest supply chains involving seaports and hinterland corridors. The main
seaports will have to adapt to the requirements of mega container vessels, to faster container
handling and transhipment to inland waterways or railways. The railways have a great opportunity
to profit from this development, provided that they make a radical switch to commercial organisation
with reliable services and uncomplicated transactions.
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While the first four chapters of this paper are dedicated to major trends, transport capacity
requirements, quality of service and the European approach to meeting these challenges, chapter 5
discusses the weaknesses of the European freight transport system. The potential of road traffic
management has been largely unexploited and the railway sector is still too oriented towards
protection by national flags rather than to the market. There is too little interest in interoperable
systems or the formation of Europe-wide operating companies or alliances, which would bring more
market success than huge infrastructure investments.

When the Commission’s railway-friendly policy, based on its 2001 White Paper, did not yield
the desired results, a change of paradigm was announced by DG TREN to prepare the ground for a
new White Paper which would query a predominantly rail-oriented policy. If so, the old questions
of the past few decades would again arise. Will an extension of road capacity be able to accommodate
the expected growth in freight transport? What portion can be carried by inland waterways, considering
their mostly variable water conditions? Will this alternative policy be consistent with the environmental
goals set by the Commission? While fully understanding the annoyance of the Commission at the
lack of willingness or ability of railway companies to revitalise the rail transport market, one has to
consider that structures which have developed over more than a century can hardly be changed within
five years. Therefore a patient, continuous and reliable EU transport policy is needed. Infrastructure
improvement is necessary for the railways, but it is not the key. Railway undertakings need
commercialisation and privatisation on an international scale to be able to meet the market needs of
international transport. Only if that reorganisation is successful will investment in more capacity and
better quality of railway services pay.

2. GLOBAL TRENDS IN INTERNATIONAL TRANSPORT DEVELOPMENT

2.1. Passenger transport

Tourism will be the main driver of passenger transport, while travel motives such as business
or visits to friends and relatives are less dynamic. The highly industrialised countries show a fairly
small rate of growth while the new member countries are catching up rapidly and exhibit growth
rates higher than GDP.

The TEN-STAC project, which provided the basic input for the Commission’s review of the
Trans-European Networks, forecast modest growth in passenger transport for the old EU-15 countries,
with more dynamic growth for the new EU-10 members. Air transport came out as the mode with
the highest growth rates in international transport. A report by the Boston Consulting Group (BCG,
2004) gives the main reasons for this. Air carriers are able to adjust flexibly to customers’ needs and
already provide connections at origin-destination (OD) demand volumes, which are highly unprofitable
to competitors such as high-speed trains. This means that for distances beyond 700 kilometres the
market will be dominated by air, except for extremely efficient high-speed rail lines such as the Paris-
Marseilles-Nice TGV. A second reason is tariff strategy, which is dominated by low-cost carriers.
The latter will force competitors to apply similar business strategies. In the end, there will be many
more OD links in international passenger transport, providing convenient conditions at lower prices
for customers. High-speed rail will be competitive on some corridors and for medium hauls. However,

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



INTERNATIONAL TRANSPORT INFRASTRUCTURE TRENDS AND PLANS - 71

it will not be able to serve spatially dispersed demand, as the latter is not high enough to fill the
train capacity at financially viable frequencies of service.

When it comes to airport capacity requirements, one can observe the following trend. First of
all, there is increasing demand for hub-and-spoke services, but only at very large hubs. It appears
that not all major airports will satisfy the hubbing requirements to accommodate terminals to mega-
airplanes (A 380), nor provide enough spokes, including high-speed rail. Secondly, the market for
direct international flight services will develop even more rapidly, and the development of the
Boeing 787 and Airbus (A 350) indicates that manufacturers will equip carriers with fuel-efficient
and flexible aircraft.

The remainder of this paper will not go into further details on passenger and air transport.

2.2. Freight transport
2.2.1 The driving forces of freight transport

For industrialised countries, transport dynamics are the result, primarily, of the rapid development
of trade and goods transport. Traditionally, a strong correlation, or “coupling” as it is known, has
been assumed between GDP and goods transport. Various papers discuss ways of “decoupling”
transport from GDP growth. However, such a policy would be based on a faulty paradigm as it is
not GDP that drives transport. First of all, contributions from the service sectors account for two-
thirds or more of GDP, and even a portion of the value added of production sectors is generated by
production-related services. Secondly, as the level of industrialisation rises, production output becomes
“lighter” because the share of raw and other bulk materials necessary for production declines over
time. Thirdly, as the level of industrialisation rises, the “heavy” components of production processes
are out-sourced and production structures become flatter.

2.2.2  Globalisation patterns

The globalisation of production, distribution and sourcing is not a new phenomenon; it was
described long ago by Karl Marx (1867). However, since the political changes in Central and Eastern
Europe and the rapid economic development of the South-East Asian “tiger” countries, China and
India, globalisation has been developing at an unprecedented speed.

The first reason for this is technological. Since Schumpeter (1952), we know that following
radical innovations, particular technologies have governed economic trends for cycles lasting several
decades (“Kondratieff cycles™). The last Kondratieff cycle was characterised by microelectronics and
the information industry (Nefiodow, 2001). Since, physically, products had not fundamentally changed,
production could easily be broken down into components. This prepared the way for dispersing
production worldwide at locations where the education of workers was sufficient for the particular
components and wages were low. Spatially dispersed production operations could be co-ordinated
by using advanced communications technologies and efficient logistics supply chains for transport.

The second reason is economic. The CEECs have gone through a transition phase and introduced
market economies with a high level of division of labour and trade. China has developed into a
socialist market economy which, in many respects, looks like a high-speed replay of the Industrial
Revolution. Accordingly, international trade has been growing dynamically. Export/import activities
with Germany increased by 25% in one year (2005). While trade between old trading partners grew
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more modestly, the rates for 2005 were nevertheless between 5 and 7% (see Table 1 and Map 7 in
annex).

The third reason is social integration. People increasingly learn about foreign countries, spend
their holidays there and learn to appreciate foreign products. Thus consumers accept more readily
that a software product has been made in India, a spare part for their Mercedes in Korea or that
their jogging shoes come from China.

Despite globalisation, intra-European trade is still significant and represents a share of about
60% of total European trade.

2.2.3  Freight transport development in industrialised countries

We can safely draw the conclusion that the driving forces behind the increase in goods traffic
are trade and industrial exchange. The growth rate of world trade is substantially higher than that of
world GDP. In Germany, a country with a high share of international trade, the growth rates of exports
and imports are about triple that of GDP. The reason is that sourcing and distribution of goods are
dispersed throughout the world and production processes are organised such as to combine the best
resource options (resource cost, labour cost and taxation). Worldwide production chains and networks
are controlled by efficient communication, organised by logistics providers and carried out by cost-
efficient transport carriers. Transport costs are comparatively low for high-value products, so transport
distances have increased dramatically in recent decades.

This is reflected in the following characteristics of freight transport development in industrialised
countries.

(1) Volumes in tonnes per year are stagnating or even decreasing for domestic freight
movements;

(2) International origin-destination transport volumes are increasing slightly, while transit is
growing most dynamically;

(3) Transport performance in terms of tonne-kilometres shows a slight increase for domestic
freight, a fairly small increase for international origin-destination transport and a sharp
increase for international transit;

(4) Weight/value ratios (transport intensities = tonnes of transport volume per Euro of
production) are declining in the accession countries, starting from a high level. In highly
industrialised countries, such as Germany, the figures decreased until 2002 and then showed
an upward trend. This holds in particular for international trade (exports, imports);

(5) The development of modal split is not uniform. In many countries the railways continuously
lose market share to road freight traffic. In other countries in which the railways have been
privatised and the major players are behaving commercially, the share of the railways has
increased since 2003.
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Points (4) and (5) warrant further analysis. One would expect transport intensities to decrease
continuously, because transport is costly and efficient logistics would reduce transport to the minimum
per unit of production. However, transport is only one part of the logistics business and its costs are
traded off against other process costs. In recent years, other factors, such as direct labour costs, indirect
labour costs and proximity to market have become more and more important. As transport costs are
only a small part of total logistics costs, there is a tendency to lower overall logistics costs by
replacing high-cost elements such as inventory holding with low-cost elements such as transport. This
development can be observed in particular for NST/R group 9: transport equipment, machinery,
manufactured and miscellaneous products.

Summing up, the trends in freight intensity, measured in tonne-km per unit of GDP, show an
increase in highly industrialised countries like Germany.

3. QUANTITATIVE AND QUALITATIVE RESTRICTIONS ON GROWTH

3.1. Major bottlenecks

In recent decades, the development of road traffic was the dominant dynamic in transport
development and a lot of bottlenecks appeared on the road network. A large number of bottlenecks
will persist in the future, as Map 6 shows for Germany. However, the extension of the road network
is problematic for the following reasons:

(1) Road development leads to induced road transport such that the forecast needs for capacity
extensions are in general insufficient;

(2) Road extensions encounter environmental and social barriers to growth;

(3) Sufficient road capacity encourages ad hoc planning of transport supply instead of medium-
term planning of quality logistics.

As a result, alternative and environmentally more efficient modes, such as rail and inland
waterways, are being considered for their potential to attract higher transport shares. These modes appear
to be the most efficient for parts of supply chains, however, they also suffer from serious bottlenecks
which prevent them from diverting a substantial share of transport volume from road to rail. Physical
bottlenecks in railway systems often occur because service categories are mixed. If interregional and
regional passenger transport share the same network, capacity in the vicinity of railway stations
declines because of mixed service operation. In Germany, the states (Ldnder) and community co-
operatives have established integrated regular services for local and regional transport and reserved the
capacity needed from the railway company. As there are penalties for non-punctual service, the railway
company might give priority to local and regional services rather than to interurban passenger transport.
In many cases freight trains are only allocated paths in time slots when passenger train frequency is
low, i.e. at night. During the day, capacity for freight trains is in general very limited. Again, the
dedicated allocation of capacity to regional/local passenger trains is the main reason for this.
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In contrast to France, the problem of service mix in Germany exists even with high-speed trains,
which in the vicinity of stations often have to share tracks with slow train categories (this also holds
for Cologne, the terminal of the fastest high-speed line in Germany). Consequently, the separation
of tracks for different types of train is a major challenge for increasing capacity. In Germany, the
“Network 21 investment programme” is aimed at creating a freight train network on which freight
operations are not disrupted by passenger train movements.

For inland waterways, capacity restrictions can usually be put down to insufficient lock size
and variable water conditions. For instance, many canals are not prepared to accommodate three-tier
container ships, and rivers like the Elbe allow for unrestricted shipping for only some 200 days per
year on average.

Over the past few years, maritime container shipping has increased dramatically. Many ports
are not prepared for this development and have serious capacity bottlenecks. They may not have
sufficient loading/unloading capacity, deep-sea access or sea-port hinterland connections. The latter
is a typical weakness of Italian Mediterranean ports, such as Goia Tauro, south of Naples. Although
container transport through the Mediterranean is increasing dynamically, this relatively new port does
not share in this growth because of its very poor connections to rail and motorway networks.

Analysis of bottlenecks in railway and waterway systems can lead to differing conclusions. It
might be possible to remove bottlenecks through relatively small investments and a change of
operating schedules, for instance, on the international Strasbourg-Kehl rail link between France and
Germany. The removal of other bottlenecks would require huge investments, e.g. upgrading locks
along the Rhine-Main-Danube canal to allow for three-tier container shipping.

3.2. Backlogs in levels of service

The weak market position of rail and waterways in the EU is not so much a consequence of
physical bottlenecks as of a level of service that has lagged seriously behind. While transport
companies in the road and air sectors increased service quality and decreased tariffs dramatically
after the deregulation phase in the nineties, the railways are lagging behind because the deregulation
and privatisation process only got off to a start with the implementation of Directives 2001/12-14,
which injected some dynamism into the hitherto stagnant railway environment.

In the freight sector, where logistics requirements have changed rapidly in the past 15 years,
railway companies have been unable to follow the lead set by their main competitor, road freight
transport. Even in market segments that are suited to rail transport, with high volumes transported
over long distances, they have lost market shares. Just recently the success of some railway
companies, such as Railion, has shown that service quality can be improved substantially - here,
along the north-south corridor - if shippers’ contacts and negotiations can be reduced to just one
provider (a one-stop shop) and operations can be optimised across borders. In other words, high-
quality logistics and co-ordinated train operations must go hand in hand if rail is to attract new
customers. Looking at the East—West corridors, there is continuing stagnation and only a few trial
connections between Germany and France which offer a co-ordinated cross-border service. However,
one important element of high-quality logistics is still missing and that is the guarantee to the shipper
that the goods will arrive on time and undamaged. Until now, the railway companies involved have
been unable to allocate this risk appropriately.
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As long as railway companies are unable to meet the basic requirements of the market they
will lose market shares to road transport, despite its increasing problems with meeting just-in-time
or just-in-sequence requirements on highly congested roads. Yet, as soon as the quality of service
becomes good enough industry changes readily to rail, as is clear from the recent example of Porsche,
which is to switch to rail-based logistics on well-served corridors.

4. THE EUROPEAN RESPONSE: TRANS-EUROPEAN NETWORKS

4.1. Physical infrastructure

The Trans-European Transport Networks (TEN-T) were first defined in the 1996 guidelines and
revised in 2004 in accordance with the suggestions of the high-level Van Miert Group.

Twenty-nine corridors in all plus the satellite navigation system, Galileo, are defined as being
of particular European interest (Map 1). Alongside these corridors, 75 projects are regarded as
necessary and of high priority to bring the TEN-T to the desired quality standard. The costs of the
investment programme, which would take about two decades to complete, are estimated at EUR 220
billion.

The Commission, assisted by the TEN-STAC consultation project, considered the four most
important criteria to be the following, which were taken as the basis for a rough assessment of the
corridors (see Map 5).

(1) Transport volume and share of international transport.

(2) Improved accessibility for the regions of the Union.

(3) Savings in generalised costs (time and operation costs in transport).
(4) Environmental protection.

In the TEN-STAC project these criteria were quantified and, furthermore, a rough financial
calculation was prepared to give an indication of financing possibilities. However, it was not possible,
in the process of TEN development, to prepare a project-based cost-benefit analysis, to perform a
systems assessment for the complete investment plan, or to check the financial viability of single
projects. This highlights a dilemma that continues to dog TEN-T planning and one that has been
addressed by several authors, in particular by Turro (1999): the EU has no planning competence for
transport networks because this is a national domain.

The Commission can only promote the implementation of TEN projects by giving grants and
subsidies. While formerly the EU contribution to TEN projects was limited to a maximum of 10%
the Commission has tried to increase this level for the forthcoming budget period from 2007 to 2013.
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The plans were cut back by the general budget decision which finally reduced TEN funding from
EUR 21 billion to EUR 7 billion. Funding selected border crossing projects such as the Brenner base
tunnel by more than 10% (the agreement provides for EU support of 20% of investment costs and
50% of planning costs) will restrict the potential funding for other projects, for instance, in the new
member countries.

4.2. Dominance of mega-projects compared with upgrading and maintenance

Looking at the corridor maps, one cannot fail to notice that the priority list for the TEN-T
contains a number of projects reflecting the past dreams of European transport policy, which could
not be developed because the countries concerned were unable to finance these undertakings. In
general these projects are extremely costly and would eat up most of the EU funding available. Some
of the most prominent projects are:

* Fehmarn-Belt Bridge (Corridor P20)

¢ Strait of Messina Bridge (Corridor PO1)

* Brenner Base Tunnel (Corridor PO1)

* Mont Cenis Tunnel (Lyon-Turin, Corridor P06)

* Turin-Venice-Trieste (Corridor P06)

* The Pyrenees Crossing (P18)

» High-speed links in Portugal and Spain (POS8)

» Upgrade of the Spanish rail network to standard gauge (PS8, 16, 19).

It is widely known that the procurement of transport mega-projects follows particular rules, which
are not overly influenced by economic calculations (see Flyvbjerg, Bruzelius and Rothengatter, 2003).
This being the case, against the background of reduced funds, the Commission has not tried to hold
a second round of project reviews to check for any duplicate investments, possible overcapacities or
financial risks. Instead, it has established a team of prominent promoters who are trying to remove
national barriers to investment and recruit the missing funds from country budgets and the EIB.

The EU TIPMAC project applied a systems approach to test the macroeconomic impacts of the
TEN-T programme. The result was that the overall economic benefit, taking into account the impacts
of finance, was almost zero. This indicates that the investment programme includes several projects
which are not viable from the economic point of view. Let us examine some mega-projects in more
detail.

1) Transalpine corridors

The plans for transalpine corridors were developed about ten years ago when some forecasts
pointed to an explosion in transalpine traffic of up to 400 million tonnes per year in 2040. Since
then, the forecasts have decreased to about 50% of this figure for 2030. As a consequence, the
construction of four high-capacity train corridors, two in Switzerland (Lotschberg, Gotthard), one in
France/Italy (Mont Cenis) and one in Austria/Italy (Brenner) will result in overcapacity. The only
chance of increasing freight transport demand for the Brenner and Mont Cenis corridors would be
to increase the tolls for lorries on the transalpine routes dramatically, following the lead given by
Switzerland. However, in a landmark decision against this policy, the European Court of Justice forced
the Austrian company, ASFINAG, to reduce their charges for Brenner transit and to refund road
haulage companies for past overpayments. In addition, the new Directive on motorway charges for
heavy goods vehicles will not allow drastic mark-ups for transalpine transport, and has set the
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maximum surcharge at 25% above the average charge. This is far from enough to bring about a
major shift from road to rail or to come anywhere near the projected patronage for the planned tunnels.

2) The Fehmarn Belt

Traffic from Sweden and East Denmark would flow, as the crow flies, directly to Germany if
the Fehmarn Belt project were to go ahead. The problem is that a substantial share of the traffic on
the Fehmarn Belt Bridge would be diverted traffic that would otherwise use the Great Belt Bridge
and the Jutland rail network, which were upgraded in order to accommodate this traffic. In other
words, the very traffic activities that were reckoned some years ago to justify the Great Belt Bridge
are now considered to prove the benefits of the Fehmarn Belt fixed link.

3) The Pyrenees Crossing and the Messina Bridge

A brief glance at the economic figures of these projects reveals that their only justification is
the regional structural policy argument. There is actually no chance that these projects can recoup a
substantial share of investment through revenues from user charging.

4) Portuguese and Spanish high-speed rail projects and conversion to standard gauge

Looking at the western section of Map 1, one cannot fail to identify several cases of duplicate
investment for the Portuguese and Spanish interurban rail networks. A closer look at the interurban
rail network - consideration is being given to its reconstruction in order to take standard rail wagon
and engine bogies - shows that the regional trunk lines are also included in the TEN-T network. The
question is whether it is in the European interest to bring regional trunk lines up to European
interoperability standards.

4.3. Motorways of the sea, seaports and hinterland connections

The Commission’s forthcoming White Paper on Common Transport Policy will be more focused
on logistics and freight transport. When it comes to international logistics chains, then seaports and
airports play a leading role as hubs in the logistics network. Fortunately enough, the Commission
had already included motorways of the sea as a sub-network of the TENSs in its 2004 guidelines.

In 2004, 44.3% of tonne-kms in Europe were transported by road while 39.0% were transported
by short sea shipping. Many parts of Europe have geographic characteristics which give them strong
affinities for this kind of transport. Its modal share has been increasing lately. Looking at the rapid
increase in long-distance container transport, it is not difficult to foresee that seaports will play a
greater role in the near and long-term future, for two reasons. Firstly, some seaports are already
developing hubs for international transport movements, and others will follow suit. Secondly, some
transport distribution operations from the major hubs can be performed by short-sea shipping.

If the European seaports system is to fulfil these tasks, it will have to be improved substantially.
First of all, an increasing share of maritime transport flows will be composed of containers carried
by mega-liners. This will mean that the big players, like Rotterdam, Antwerp, Hamburg or
Bremerhaven/Wilhelmshaven, will have to make access routes and port facilities ready to handle the
new dimensions. Investment in deep-sea ports will therefore be necessary. Secondly, container
handling capacity will have to be adapted for moving containers to processing gates for short sea
and hinterland transport. Thirdly, hinterland connections that are spokes of the logistic system will
have to be improved (see Map 3). Map 2 shows the main seaports in the European Union, while
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Table 3 gives container transport volumes for the year 2005. For comparison, Table 4 shows the
World’s 15 largest container ports.

According to optimistic forecasts (New Opera, 2006) the volume of container transport in
European seaports will almost double in the ten years from 2005 to 2015. How that growth will be
distributed among the main ports will depend on their adaptation and extension of port facilities. If
all capacity constraints can be removed, then there will be little change in the ranking of the biggest
players. Rotterdam is expected to see growth of 81%, Hamburg of 89%, Antwerp of 82% and
Bremerhaven of 88% (see Table 3). Facing these demand dynamics, an extension of port capacities
will be necessary and can largely be financed by port handling fees. This means that the presently
high public subsidies in port facilities can and should be reduced.

A fundamental requirement of modern logistics is the ability to monitor and optimise the supply
chain from shipment origin to destination, which means that good port facilities are not enough. Good
examples of this are the ports of Genoa and Goia Tauro (south of Naples). Although maritime traffic
flows through the Suez Canal to Mediterranean ports are showing an above-average increase, these
ports have only profited slightly from this development. While the total TEUs handled in Valencia
grew by 106.5% from 2000 to 2005 (Algegiras 58.3%, Barcelona 49.7%), in Genoa it increased by
only 8.3% and in Goia Tauro by 19.1%. For both ports, very poor connections to the main railway
- and in the case of Goia Tauro, road corridors - are major bottlenecks. In a bottleneck-free scenario,
the port of Goia Tauro would more than double container transport volume over the period 2005 to
2015 (New Opera, 2006).

Fast growing seaport-hinterland transport opens up major opportunities for European railway
companies, because these are high-volume, easily consolidated flows over long distances. The
removal of bottlenecks and co-ordinated management of transport operations along the corridors would
create broad market potential in this important segment.

Clearly, seaport-hinterland transport from Amsterdam, Rotterdam and Antwerp (the ARA
seaports) is also the domain of inland waterway shipping. Inland waterway transport flows concentrate
on the Rhine Corridor, which is most important for the Dutch and Belgium ports (Rotterdam,
Antwerp). Some connecting canals are also very important and attract a major share of growing
container flows; for example. the Elbe lateral canal with its connections to the East (Berlin) and to
the West (Ruhr area).

The River Danube and its connection to the River Rhine and the North Sea, through the Rhine-
Main-Danube canal, is mentioned as a main waterway corridor in the guidelines and other documents.
However, there will be serious problems to be overcome. First of all, in the course of any one year,
variations in water levels create different conditions which are detrimental to stable logistics patterns.
Secondly, in order to improve on the water conditions, flow regulation measures would be necessary;
these are costly and not readily accepted by environmentalists (e.g. the deepening of the river between
Vilshofen and Straubing). Thirdly, in the medium-term, some of the neighbouring states will not be
able to participate in the funding of the necessary investment. Fourthly, it will be hard to extend the
Danube inland waterway corridor by connections to the River Elbe or the River Oder, as shown in
optimistic plans for the extension of European waterways. The fifth problem is that the transport
quality provided by the Rhine-Main-Danube Canal is insufficient because it only allows for the
operation of medium-sized barges and two-tier container ships. The reason is limited lock capacity,
which would require very high investment costs if adaptations were planned for the sixteen locks of
the canal.
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As well as the above, other inland waterways face major difficulties when it comes to adapting
them to the needs of modern freight transport. For instance, the shipping of goods along the River
Elbe is often disrupted by adverse water conditions. A policy decision has been taken not to canalise
the river, but instead to upgrade it partially, for environmental reasons. This will not change the major
quality deficit, indicating that investments in deepening the River Saale, building a new Saale lateral
canal and extending port facilities are uneconomic. To conclude, expecting that there will be new
waterway corridors that can accommodate major shares of seaport hinterland transport is not very
realistic. The Rhine Corridor will extend its dominant position in inland waterway shipping, and the
potential of the northern east-west canal connections will be high once bottlenecks are removed (Seine-
Schelde, Magdeburg-Berlin). It will be important that the existing main waterway corridors keep
providing high levels of service, which first and foremost means providing adequate water levels
most days of the year. A combination of short sea shipping, existing and upgraded main inland
waterway corridors and railway hinterland transport is more economic than providing new major
inland waterway corridors by river regulation and canal construction. To give one example:
a 30 000 tonne vessel would take no more than two weeks for a trip from the Black Sea to an ARA
port, while the same transport would need three weeks and a fleet of 20 barges on the route via the
Danube, the Rhine-Main-Danube Canal and the River Rhine. Taking into account the spatial
distribution of freight transport demand it is evident that the combination of motorways of the sea
and rail transport is much more flexible and time saving, as well as providing stable transport
conditions independent of water level. Of course, this would presuppose a radical improvement in
the quality and reliability of rail logistics services, and that is a major challenge for EU competition
policy.

4.4. Telematics and Galileo

According to the Commission’s plans, Galileo satellite navigation technology will bring low-
cost positioning and timing services of unparalleled accuracy and reliability to all sectors of society.
Beyond technological progress, which is modest compared with GPS or GLONASS, Galileo offers
a unique opportunity of developing a satellite navigation system for non-military requirements. It is
this option which makes Galileo one of the European undertakings that offers the most benefit.

Galileo offers new options for technology development in many sectors, not just in the transport
sector (e.g. satellite-based control systems). It will actually foster economic development in all of
the EU countries while in the first phase the highly industrialised countries will benefit most.
Furthermore, one can expect high multi-modal network effects because — once the system is
installed — the variable costs of use will be very low. It is precisely this wide range of advantages
that gives rise to the major problem for the Galileo system: finance. Galileo is a club good and as
such is an invitation to free-ride for all partners who refuse to pay but cannot be excluded from use.
Therefore, although the investment costs appear rather limited (estimated at about EUR 3.5 billion)
and the cost/benefit ratios come out very high (up to a ratio of 4:1) compared with physical mega-
projects, there are still problems with allocating the financial burden to states or state-owned
enterprises. This has already led to delays and uncertainties about the timing of activities in the
implementation programme because final agreement has not been reached on the financial plan.

Galileo is closely related to the Trans-European Networks for Communication, the eTEN
programme. eTEN is designed to help the deployment of telecommunication networks-based services
(e-services) with a trans-European dimension. The programme focuses strongly on public services,
particularly in areas where Europe has a competitive advantage. In the transport sector, the new
services are encompassed under the term “telematics” and include, in the first instance, guidance,
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control, management, payment and driver assistance systems. As will be pointed out in Chapter 5,
consistent use of new information technology, together with management techniques, can contribute
substantially to mastering bottleneck problems in European transport networks.

4.5. Beyond Trans-European Networks

As global trade activities are developing rapidly it is becoming increasingly important to
connect the Trans-European Networks to the main global corridors (see Map 4). As previously stated,
seas are the gateways to these corridors. However, there are other possibilities, particularly if
connections to Russia and the Asian continent are taken into consideration.

Sea transport from East Asia to Europe takes about 25 days. The Trans-Siberian route from
Berlin via Warsaw, Minsk and Moscow to Vladivostok would cut transport time to about 12 days
and thus improve logistics efficiency as well as saving on costs. The minimum time achieved in a
test run was nine days.

At present, this rail route carries only 1% of the trade volume between Europe and Asia.

In the year 2000, about 40 000 containers were shipped along this corridor, which uses only
25% of its existing capacity. One of the reasons for this substantial under-use of the carrying capacity
of the Trans-Siberian route is the low service quality and lack of reliability. Another reason is the
tariff system for containers, which has not yet been standardized and is rather complex. The third
reason is the high cost of freight transshipment at the Russian seaport of Vostochny. The fees are
twice the amount charged by the Korean seaport Pusan, or by the port of Shanghai in China. This
points to the likelihood that the high potential of this railway corridor will not be exploited because
of inadequate management performance and short-sighted policy barriers.

With the prospects of an uncertain future for the Trans-Siberian alternative, rail routes linking
China/Korea to Central Asia, Turkey and Europe - at least partly circumventing Russia - could gain
in importance. The Fraseka Corridor, which links Central Asia to Europe via the Caucasus Mountains,
could also be developed.

5. THE CHALLENGE OF MAKING BETTER USE OF INFRASTRUCTURE

Transport infrastructure is widely provided by the public sector. It therefore follows that in times
of budget prosperity there is a tendency to over-invest, while in periods of budget depression
investment in transport networks will be cut back. If one traces business cycles after the Second
World War, it becomes apparent that there have been three decades of high investment activity between
1960 and 1990 followed by a cut-back in investment budgets over the past decade and a half.
Reflecting the fact that politicians in general prefer to launch new projects rather than upgrade existing
ones, it is safe to assume that new projects are still preferred even in periods of scarce budget funds,
and upgrading, reinvestment and maintenance is neglected. In several countries there is empirical
evidence for this hypothesis.
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Against this background one may question the strategy of maximising investment in new and
more expensive transport projects, financed predominantly by public money, while the quality of
existing networks is deteriorating because of withdrawn funding. The alternative strategy would be
to use available funds from transport taxes and charges predominantly for upgrading and maintenance
of the existing network, while new investment would be financed mainly by private investors, in a
bid to minimise financial contributions from the public purse. Such a strategy would reveal which
new projects are really needed by the private market and which are aimed only at making outdated
political dreams come true.

5.1. Road traffic management systems: the unresolved weaknesses

Concentrating on the existing network, the challenge will be to make more efficient use of
capacity. In the case of roads this can be achieved by traffic management, which includes:

» Traffic information, guidance systems, fleet management;
* Flexible use of lanes and regulation of parking space;
* Road pricing.

In theory, it is easy to demonstrate that individual instruments are each a step in the right
direction and that the combination of instruments generates a synergetic effect; practical experience
is less encouraging. First and foremost, this is because the application of the instruments is incomplete.
Take, for example, the present state of route guidance systems. They are well suited to guiding an
uninformed driver through an uncongested network to his or her destination. As soon as the network
becomes congested or bottlenecks occur as a result of accidents or construction work, route guidance
systems recommend the wrong alternatives because they are static and cannot take into account the
state of network loading if drivers begin to follow their recommendations. This leads to the well-
known “self-negating prophecy” of guidance systems. If a bottleneck occurs on route I and the system
recommends alternative route J, which may have less capacity, then if most of the drivers follow the
advice, gridlock will shift from route I to route J and nobody will be better off.

The OVID research project, conducted by the German Ministry of Education and Research, was
able to work out the necessary conditions for alleviating a network congestion situation: drivers need
the assistance of several (software) agents, which collect all of the relevant traffic information, prepare
route, timing or modal choice decisions for their master and inform the (software) agents of other
drivers through an information trading mechanism, which works along the lines of a trading exchange.
In this way, sub-optimal human decisions where information is incomplete can be reduced so that
the end result of the process of interaction between agents is a Pareto improvement, in the sense
that a subset of users will be better off and the remaining subset is not worse off. Of course this
presupposes truth-telling among the agents, i.e. the absence of destructive strategies. The results of
such an improvement are two-fold. Firstly, it reduces system congestion, resulting not only in a lower
expected value of travel time but in a reduction of route variance, which might be even more important
for commercial drivers. Secondly, the capacity of the network increases as the loading pattern
improves, or, conversely, it will not be necessary to increase capacity proportional to traffic growth.
The estimated savings in capacity are 10% on average, which is remarkable considering the investment
costs which would be necessary for a 10% capacity increase.

The impact of better information systems can be radically improved by road pricing. This is
because financial incentives make the recommendations more acceptable and prompt a series of user
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reactions in addition to the choice of other routes, including changes of time, destination, mode or
of the activity combination which leads to traffic demand. However, incomplete road pricing schemes
can lead to counterproductive impacts. Take, for example, motorway charges for heavy goods
vehicles in Europe, in accordance with EC Directive 1999/62. In the first version of the Directive,
pricing was restricted to lorries with a gross weight of 12 tonnes or more on motorways and roads
of similar construction. These partial pricing schemes led to some undesired shifts: a shift from
motorways to lower category roads or a shift to weight classes below 12 tonnes (manufacturers
constructing HGVs with a gross weight of 11.99 tonnes). Therefore, the potential of the toll system
to induce more consolidation, better load factors and fewer vehicle kilometres is not used to
advantage.

This said, the present scheme can also provide positive incentives, particularly since the revision
of Directive 1999/62/EC, which was transposed in June 2006. The new scheme allows for toll
differentiation, according to traffic conditions or time of day, of up to 100% between the highest and
lowest charge, and for differentiation according to emission categories (EURO classes), again by up
to 100%. The incentive effects of environmental differentiation are much higher than from a marginal
cost pricing scheme that includes external costs. This is due to the fact that road haulage companies
are turning to new propulsion technology before writing off the existing truck fleet. It appears that
the market has made the leap to EURO 5 vehicles, which are already available, although EURO 4
would be sufficient for new vehicles. Unfortunately member states that have introduced the HGV-
tolling scheme are not making use of the possibility of differential tolling in line with congestion
level or time of day. Therefore the potential of road pricing to remove bottlenecks and shift traffic
to less congested times of day is largely unexploited.

In conclusion, the effect of a combined information/road pricing strategy on capacity savings
can be estimated at 10 to 20%. It is possible to achieve this without negative impacts on economic
growth, because additional revenues from pricing could be offset by a reduction in transport-related
taxation. While this positive effect of pricing is underlined in the Commission’s Green and White
Papers, the reality looks different. The German Ministry of Transport secured the acceptance of
hauliers’ associations for its TollCollect pricing scheme, by announcing that part of the revenues would
be used to reduce the fuel tax burden. This means that part of the fuel tax paid in Germany (by
domestic as well as foreign haulage companies) would be paid back by the State. The European
Commission found that such a compensation scheme would disadvantage foreign companies which
fill their tanks in other countries and therefore would not benefit from the scheme. However,
compensation for all companies using German motorways would be equivalent to a lower user toll
on the motorways, which was finally the (temporary) solution to the policy conflict with the
Commission.

This odd decision by the legal services of the Commission, which is contrary to the territoriality
principle of market harmonisation, has an obvious impact: filling tanks in low fuel tax countries like
Spain or Luxembourg creates a competitive advantage which should not be offset by a reduction in
territorial taxes. This dramatically reduces the acceptability of an extension of the tolling scheme to
other road and vehicle categories in Germany, and marks a big step in the wrong direction on the
way to harmonized taxation/charging conditions.

5.2. European Train Control System: Looking for “white knights”

Interoperability is a major issue for European railway policy and is emphasized in the Railway
Package Directives, as they are known. An association was established in conjunction with the UIC,
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the Association Européenne pour Interopérabilité Ferroviaire (AEIF?), one task of which was to
analyse the technical specifications for interoperability (TSI). These include:

* Train control and signalling;

» The application of telematics to freight transport;
* Transport operation and management,

* Freight wagon technology;

* Noise emissions from vehicles and infrastructure.

The most important point on the above list is the interoperable train control and signalling
system, known under the acronym ETCS (European Train Control System). ETCS is divided into
three levels as follows.

Level 1: Widely identical to the block control system, with standardized technical components;

Level 2:  Widely identical to the advanced block control system applied for high-speed trains,
with standardized technical components;

Level 3: Flexible control system, independent of defined blocks, holding trains at braking
distance, with options for automatic control.

At present, only levels 1 and 2 are relevant. Level 2 is obligatory for the mega rail projects
which the EU is sponsoring: for instance, the Brenner Base Tunnel. The main problem for the
implementation of the ETCS is that the system will afford little additional functionality for railway
lines which have been constructed recently and already use state-of-the-art control technology.
Yet the switch to ETCS would generate additional costs for these companies. That is why the
big players (SNCF, DB, FS) argue that the change to ETCS would bring no benefit to them and
in consequence should be financed by the EU and the Member States. As usual, the railway
companies are looking to state finance as their “white knight”, when it comes to investment in
technology change.

The same argument can partly be accepted for high-speed train control technology. The
technology has been developed to very different technical standards in Europe and it will be
economical to change to hybrid systems and standardized control only on a few cross-border lines.
In the freight sector, however, ETCS offers new opportunities to provide integrated services along
the main corridors. Trains can be operated across borders, without changing engines and personnel
if the technical standards (power supply, gauge) in the other country are suitable and personnel has
been trained for operating conditions in other countries. Therefore, one would expect greater interest
from freight railway undertakings in extending ETCS.

While cross-border co-ordination of train operations along West-East corridors is still in the trial
phase, activities along the North-South corridor have already been commercially developed under
the lead of Railion, a subsidiary of DB AG. Through alliances and mergers and with the support of
a major logistics company (Schenker), transport performance has increased by about 10%. There is
active competition on the market, the main competitors being the Swiss SBB and special liquid bulk
carriers like Rail4Chem. Development in the competitive sectors of the railway market clearly show
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that intramodal competition is the healthiest way to improve service and cut costs with a view to
strengthening the market position of the railways.

5.3. Rail transport: persistent need for fundamental reorganisation

Directives 2001/12-14/EC provided an opportunity to fundamentally reorganise the supply side
of the European rail transport market. They gave free access to rail networks for cross-border freight
transport to all EU companies. The last step in opening up the market will be free cabotage, scheduled
for January 2007. This means that from the legacy standpoint all the necessary steps have now been
taken (unfortunately about 10 years behind the road transport sector) and it is up to the Member
States and their designated rail carriers to implement the structural changes.

Comparing the speed of progress in Member States, one cannot fail to notice that there are
significant differences. Greece, Italy, Portugal and Slovenia have shown no sign of opening up their
rail freight markets and the Commission has announced that it will bring them before the European
Court of Justice. However, this is only the tip of the iceberg. Given that the incumbent companies
are very closely integrated with the state, there is little impetus to change their structure, as they are
protected from market forces by the state. As a rule, European railway incumbents are too small for
European business and too large for regional business. Therefore they will have to be separated from
the national flag-carrier. After this painful operation, some rail service segments, particularly freight,
can be operated on a completely commercial basis such that rail’s great potential to dominate long-
haul freight flows along the main European land corridors can be fully exploited.

5.4. The importance of stable paradigms

While the White Paper “Time to Decide”, issued in 2001, stressed the revitalisation of railways
and shifting transport from road to rail, the forthcoming White Paper drafted by DG TREN lays
more emphasis on developing the strengths of the individual transport modes in order to increase
the efficiency of the European transport system. It has been reported that DG Environment has
intervened and is putting the emphasis on the continuity of EU environmental policy in transport,
favouring the more environmentally friendly transport modes.

While the White Paper is going through a new round of negotiations inside the Commission,
some comments can be given from a technical standpoint. One of the Commission’s strengths in the
past was the definition and phased implementation of long-term, general policy issues, beyond all
country interests and stakeholder influence. This held for liberalisation where the Commission was
very successful. The approach was also beginning to show positive feedback in the environmental
field when Community law forced national institutions to take action against environmental nuisance,
for example, to transpose Directive 1999/30/EC which sets limits on particulates and NOy
concentrations.

Long-term sustainability issues prompted the Commission to promote long-term investment plans
which clearly favoured railway and waterway investments for the TENs with the aim of strengthening
the market position of the more environmentally friendly transport modes. This policy approach looked
consistent in the long run, but suffered from inadequate implementation in the short and medium
term. Changes in the organisation of the railways are taking much longer than expected, national
and rail company resistance has been a frustrating experience for the Commissioners. The process
of harmonizing market conditions is being hampered by narrow-minded legal interpretations of market
fairness which are ultimately to the disadvantage of environmentally friendly modes. Decisions on
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details, for instance, the missing enforcement of social regulations in road transport, or preserving
taxes along corridors, e.g. for fuel taxes, instead of gradually narrowing the gap, have always eaten
up what little progress has been made on harmonisation in other fields (e.g. technical harmonisation).

As a consequence, the Commission’s hope of promoting environmentally friendly modes through
investment and harmonisation policy has not yet materialised, partly because expectations were too
high, partly because of lack of support from Member States and their national companies, but also
partly because of the Commission’s own inertia in promoting harmonisation after the successful
process of liberalisation.

Against this background, it is not clear why the Commission would give up its long-term policy
approach of strengthening the more environmentally friendly transport modes, particularly at a time
when the first signs of positive feedback are appearing: rising market shares for rail freight in some
countries and on important European corridors. Therefore, what is now needed is to reconsider
transport policy instruments and to promote harmonisation policy instruments in order to counter over-
investment in mega-projects.

6. CONCLUSIONS: TRANSPORT INFRASTRUCTURE NEEDS RECONSIDERED

It has long been a political credo that transport problems can be solved by spending money on
investments alone. The TEN-T concept follows this line. However, this strategy is only feasible if
funding goes hand in hand with investment, and investment is financed by taxpayers’ money. As
soon as there is an attempt to change the financial paradigm, and many EU countries need to do so
because government budgets are inadequate, the path of political convenience has to be left behind
for two reasons. First of all, not all of the projects on the political shopping list of the Member
States can be implemented. If a substantial share of investment is to be financed by private capital
it will be necessary to revise the procurement mechanisms for the selection of candidate projects. It
is fruitless to develop and award projects on the basis of public procurement criteria, make selections
and then attempt to find private investors. Secondly, a shift to procurement schemes based on realistic
expectations instead of political dreams reveals that the state can influence economic success from
the market side.

As Wolfgang Roth, Vice President of EIB, has pointed out, the Brenner Base Tunnel does not
make economic sense in the present transport policy environment, i.e. under the present regime of
pricing and regulation. If the Commission would allow higher motorway tolls for lorries, then the
market for rail-based services would grow and lead to improved capacity loading for the Brenner.
This means that investment policy has to be accompanied and ring-fenced by appropriate pricing
and regulation policy. Hence, the conclusion of this paper is not to change the paradigm of long-
term sustainable transport policy, but rather to make it consistent by co-ordinating investment with
pricing and regulation policy. Our concluding hypotheses are therefore the following:

(1) The TEN-T concept is a helpful approach to bundling international transport activities along
the main axes on which environmentally friendly transport modes have a chance of attracting
a substantial share of transport demand.
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The TEN guidelines overestimate demand for mega-projects. Therefore not all investment
projects on the TEN-T list are financially viable.

Instead of streamlining the investment programme, the Commission has hired prominent
promoters to overcome barriers to project realisation. This will reinforce the tendency towards
over-investment.

The need for upgrading, reinvestment, maintenance and repair of the existing network is
rapidly growing. Focusing on the new mega-projects will lead to a lack of funding for
maintaining the network to high-quality standards.

The biggest challenge is the development of freight, in particular, containerised transport.
Passenger transport will develop more modestly and along the lines of trends experienced
in the past.

The most promising parts of the TEN-T programme are the motorways of the sea and
Galileo. International freight and logistics are following the development of trade, which is
growing much faster than GDP. Container transport is a highly dynamic segment of the
transport market.

In order to meet the increasing demand for container transport, seaports have to adapt by
improving access and berth facilities as well as by developing seaport-hinterland routes.

The Galileo satellite navigation system will provide a host of options for improving the
organisation and management of transport operations. Therefore it warrants stronger
promotion than mega physical infrastructure projects, and a clear decision with respect to
investment and funding priorities.

The Trans-European Networks will have to be combined with major corridors to Asia.
Problems with interoperability and bottlenecks will have to be solved and a modest
investment budget can do this. The main challenge will be to construct a reliable logistics
chain along the Trans-Siberian routes.

(10) The major issues are not so much the development of mega-projects as the modernisation

of the networks in the new Member States, upgrading and maintenance, the optimisation
of trans-shipment in seaports and the organisation of hinterland transport via the main inland
waterways and rail lines. Effectively combining the efficient parts of the modes is more
beneficial than investing in maximising the efficiency of individual modes.
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NOTES

1. This report refers to transport TENs only, which are referred to as TEN-T in official terminology.

2. Association Européenne pour Interopérabilité Ferroviaire; to be wound up after establishment of
the European Railway Agency, ERA.
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ANNEX: TABLES AND MAPS

Table 1. World trade: Rates of growth of volumes and values, 2003-2005

Exports Imports

2003 2004 2005 2003 2004 2005

Volume
World 6.8 10.9 85 56 10.2 7.75

of which

North America 1.1 87 9 4.5 9.8 525
European Union* 1.5 6.9 6.5 43 7.6 7
Japan 94 13.5 575 5 6.7 2
Commonwealth of Independent States 11.4 10 7 158 14.2 14.5
Latin America and The Caribbean 6.3 10.6 5 1.6 14.1 8
Africa 11.8 8 7.25 72 8 8.5
Western Asia 8.5 6.7 6 47 7.8 12
East Asia 20.1 193 12 11 17.8 13
South Asia 10 127 11.5 10 15.1 14.75

Memo Items:

Central and Eastern Europe and the Baltic States 9.7 14.5 11.5 9.6 15 11.25
Western Europe 1 6.2 6 3.8 6.8 6.5
China 344 29 18 31.1 32 | 21.75
Value
World 163 185 | 10.25 154 19 9.25
of which
North America 5.6 12.9 9.25 7.3 13.2 6.5
European Union* 18.7 18.2 9 20.3 20.2 85
Japan 8 123 3.75 4.6 113 2.5
Commonwealth of Independent States 249 29 28 21.4 31 255
Latin America and The Caribbean 8.9 21.5 7.25 57 18 10.5
Africa 252 235 7.25 18.9 16.9 8.25
Western Asia 16 212 5 14.5 187 8
East Asia 23.1 22.6 14.5 18 245 | 1425
South Asia 13 233 17 159 193 19.75
Memo Items:
Central and Eastern Europe and the Baltic States 29 31 19 27.4 28 18
Western Europe 17.58 173 8 19.5 19.2 7.5
China 34.6 32 19.5 39.9 38 22.5

Source: United Nations Project UNK. New Opera, 2006.
* All figures for the European Union take into account the 10 new Member States which joined in 2004.
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Table 2. Value per tonne in international transport (in Euro/tonne)

Product Import | Export
P1- Agricultural products 504 614
P2- Food products 1170 1 108
P3- Conditioned food 1137 1187
P4- Wood and paper paste 479 531
P5- Iron ores 54 66
P6- Petroleum products and coal 181 210
P7- Metal products 778 811
P8- Cement and manufactured building products 707 692
P9- Minerals and basic building products 44 40
P10- Basic chemical products 937 1 186
P11- Fertilisers 134 128
P12- Other chemical products (including plastics) 2 847 3019
P13- Transport materials 8331 8871
P14- Equipment goods 14196| 14886
P15- Textiles and clothing 7757 9651
P16- Other manufactured products 5523 8 058
Total 1037 1493

Source: Reynaud et al., D1.1 for New Opera, 2006.

Table 3. 15 main container ports in Europe, 2000-2005 ( TEUs / 000 )

Port State | 2005 2004 2003 2002 2001 2000 GJ :/\(’)v(t)h

1 | Rotterdam NL 9.287 8.281 7.144 6.518 6.097 6.300 47.4%
2 | Hamburg D 8.100 7.003 6.138 5.400 4.689 4.250 90.6%
3 | Antwerp B 6.500 6.064 5.445 4777 4218 4.100 58.5%
4| B'haven D 3.700 3.469 3.190 2.999 2.896 2712 36.4%
5| Gioia Tauro I 3.161 3.2601 3.149 2.955 2.488 2.653 19.1%
6 | Algeciras E 3.180 2.937 2.516 2.229 2.152 2.009 58.3%
7 | Felixstowe UK 2700 2.675 2.650 2700 2.950 2794 -3.4%
8| Valencia E 2.398 2.145 1.993 1.800 1.500 1.161 106.5%
9| Le Havre F 2.050 2.132 1.985 1.720 1.523 1.465 39.9%
10 | Genova I 1.625 1.629 1.606 1.531 1.526 1.501 83%
11 | Barcelona E 2.078 1.883 1.652 1.500 1.410 1.388 49.7%
12 | Piraeus GR 1.600 1.542 1.605 1.398 1.165 1.161 37.8%
13 | Southampton UK 1.375 1.441 1.378 1.275 1.164 1.063 29.4%
14| La Spezia I 1.025 1.041 1.005 975 975 910 12.6%
15 | Marseilles F 900 908 916 813 742 722 24.7%
Total 49.679 | 46411 42.372 | 38.590 | 35495 | 34.189 45.3%

Source: New Opera, 2006.
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Table 4. 15 main container ports in the World, 2000-2004 ( TEUs / 000 )

Port State 2004 2003 2002 2001 2000 (gzvg(t)h
Hong-Kong China 21.932 20.449 19.140 18.100 17.800 23.2%
Singapore Singapore | 20.600 18.100 16.940 15.520 17.040 20.9%
Shanghai China 14.557 11.283 8.620 6334 5613 159.3%
Shenzhen China 13.650 10.615 7.610 5.076 3.993 241.8%
Busan Korea S. 11.430 10.408 9330 7.907 7.540 51.6%
Kaohsiung Taiwan 9710 8.840 8.490 7.541 7.426 30.8%
Rotterdam NL 8.300 7.107 6.518 6.097 6.300 31.7%
Los Angeles USA 7321 7.178 6.106 5.184 4.879 50.1%
Hamburg D 7.003 6.138 5.400 4.689 4250 64.8%
Dubai Arab Em. 6.429 5152 4.194 3.502 3.059 110.2%
Antwerp B 6.064 5445 4777 4218 4.100 47.9%
Long Beach USA 5780 4.658 4.524 4.463 4.601 25.6%
Port Kelang Malaysia 5243 4.840 4.533 3.760 3.206 63.5%
Qingdao China 5.140 4239 3.410 2.638 2.116 142.9%
N.Y. New Jersey | USA 4.400 4.068 3.749 3316 3.050 443%

Source: New Opera, 2006
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FIGURES

Figure 1. Ratio of Trade to GDP, 2003
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Source: EUROSTAT, 2004.
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Figure 2. Export development by countries
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Source: EUROSTAT, 2004.
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INTRODUCTION

In this report we analyse how the structure of the transport sector interacts with international
trade. We then consider the implications of market liberalisation in the transport sector as well as
the interaction between trade liberalisation and the structure of the transport sector. Our analysis is
supported by some empirical evidence on competition in different transport modes within the OECD
countries.

While the paper is concerned with trade in international transport services, the basic analytics
also apply to the full chain of services required to complete the transactions that turn exports into
imports at the frontier. The paper itself is divided into two parts. The first contains an analytical
model that illustrates some of the basic issues at stake with liberalization of transport services trade.
This involves the implications not only for the profits of the particular transport industry, but also
for levels of trade in goods and national gains from trade. Secondly, we supplement the analytics
with some empirical evidence as to the level of competition (or the lack of it) across various modes
of transport in several countries. We also offer econometric evidence that the market structure in the
combined trade and transport sectors matters significantly for goods trade. Indeed this is most
important in the context of trade preferences (e.g. ACP, AGOA, GPP) and regional trade agreements.

1. A THEORETICAL MODEL OF GOODS TRADE AND TRANSPORT SERVICES

We start with an analytical model of trade with transport costs. This is intentionally very simple,
in order to illustrate the mechanisms that are at work when international trade requires the services
of an intermediary industry, such as road haulage, airlines or the railways. The transport industry in
question may or may not be perfectly competitive. The more imperfect the competition, the greater
is the impact of the industry on producers and consumers.

The framework we develop has interesting policy implications. For example, we show that it
is possible to use transport cartels as a second-best instrument for manipulating the terms of trade.
An imperfectly competitive transport sector, particularly one where there is evidence of collusion,
could partially recapture the market-access concessions made under multilateral tariff reductions. The
rents would be split between the transport cartels and the importing country. If the cartels are
themselves national firms, the recapture is complete.

The message about competition actually covers the whole logistics chain. Any choke point, in
terms of competition, in the chain of services that facilitates trade can lead to the type of result
developed here. If not resulting from the shipping operations themselves, it may arise due to corrupt
port management or a monopoly on handling and loading.
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1.1. The basic model

Much of the literature on trade and transportation has been focused on general-equilibrium
patterns of trade and on the uniqueness of equilibrium (see, for example, Wegge, 1993). As we are
concerned instead with market structure, we buy ourselves a great deal of analytical simplicity by
working with a simplified, partial-equilibrium structure. The formal model that emerges provides a
framework for our analytical discussion of equilibrium, given market power in the transport sector.

In order to illustrate the mechanisms at work, we adopt a simple model of international trade
in a commodity'. The role of transport costs has become increasingly important in international trade
research, especially in the analysis of the location of economic activity associated with the “new
economic geography.” However, the treatment of transport is generally simplistic, often taking the
form of “iceberg” trade costs®. Such an approach implicitly assumes a perfectly competitive transport
sector and is not useful for the task at hand. Instead, we need to specify an intermediation sector
(“transport” or “shipping”), where the price of shipping is determined endogenously and may differ
from the actual costs incurred by the transport sector®. This will permit us to examine how the market
structure affects the volume of trade and gives a role for policymakers to intervene in the market
for these intermediation services.

Within this framework, we emphasize the trade in a commodity that is produced in a given
export market and then shipped, at some real cost, to the import market where it is sold. Let the
quantity of the export commodity traded be ¢. In order to keep our focus on the intermediary, transport
sector, producers of the good are assumed to be small, perfectly competitive firms located in one or
several countries. The industry supply curve for exports is assumed linear in producer prices P, 4

pp=a+bq (1)

The shipping industry provides the service of transforming exports into imports at the dock.
This service is provided at a price [/ (the shipping margin, essentially the difference between the
f.o.b. and c.i.f. prices) that depends on competitive conditions in the transport industry’. We assume
that the transport industry is imperfectly competitive, with » identical, profit-maximizing firms in
competition with one another. The shippers have large fleets of vehicles and an extensive route
network. From this stock, they choose to allocate a certain quantity to service this particular trade.
Thus the shipping firms compete in quantities.

Consumers in the foreign market have a linear inverse-demand function for imports, relating
the price they are charged p, to the quantity traded g as follows:

p,=x-yq 2)

We assume that the good faces an import barrier in the form of an ad valorem tariff of #. The
price paid by consumers in the destination consequently exceeds the price received by producers, as
a result of both the shipping margin and the tariff . Rewriting this as an expression for the shipping
margin, we get:

_ pc _
T (3)
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The total revenue of a representative firm i producing quantity oq. is . We assume that the
shipping firms are identical and behave as Cournot competitors. Substituting (1), (2) and (3) into
total revenue yields an expression for the perceived marginal revenue of a firm:

[P _a_(1+s)[(l+t)b+y] @
RN s(1+1) g

where s = 1/n is the market share enjoyed by each of the shipping firms. We assume that if
the real costs of shipping (insurance and freight) are constant, the marginal cost of transport is’:

MC = ¢ Q)

Solving (4) and (5) provides the equilibrium quantity of the good supplied:
x—(a+c)(1+1)

= 6
1 [(1+1)+y](1+5) ©
while the equilibrium shipping margin is®:
—(1+¢ +(1+¢
o= [x ( )a]s (1+1)c e
(1+7)(1+s)
The associated prices of the good for consumers and producers, respectively, are:
B x[b (1+2)(1+s)+ ys] +y(a+c)(l+1)
Pe= [6(+0)+y](1+s)

(®)

~ b[(as —co)(1+1)+ x]+ ay(1+3s)
LCOR Y W T
If s = 1, the shipping industry is a monopoly. As s becomes smaller, the firms’ perceived demand

for the good becomes more elastic and they lose market power. With s close to zero, each firm has
a tiny share of the market and its behaviour is almost perfectly competitive.

There are two elements to the market power of a firm. Firstly, they charge consumers a price
that exceeds the shippers’ marginal costs. Thus the transport sector exercises its market power with
respect to consumers, who are forced to pay higher prices for their imports despite the original supply
of the good being perfectly competitive. In addition, the shippers exploit their monopsony power
with producers. The upwards-sloping industry supply curve represents increasing marginal costs in
the provision of the good. Consequently, the shippers restrict the quantity that they transport,
lowering the price that they have to pay for the good. Thus the transport sector operates on both
sides of the market, driving up their profits, the shipping margin.

1.2. Effects of increased competition
We simulate the effects of increasing the level of competition through a change in n, the number

of firms in the transport industry. Such increased competition may follow from GATS-related
liberalization of the route itself, or from related liberalization somewhere else in the logistics chain.
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If n rises, the market share s of each incumbent firm declines. They will perceive their market demand
to be more elastic and will consequently behave more competitively. If, however, the number of firms
were to fall, the industry will become more concentrated and the remaining firms will exercise the
increased power from a growing market share.

Of course, there need not actually be a change in the number of firms. Rather, s can instead
be viewed as an indicator of the degree of competitiveness in the shipping market. In this
interpretation, a fall in s reflects a more competitive environment: as n becomes larger, market shares
decline and the shippers’ margin gets closer to marginal cost. This could occur if the transport
industry’s ability to maintain high rates were to decline, or if its activities became subject to antitrust
rules. An increase in s would indicate that the industry was exerting greater influence in the market,
resulting in more collusion.

Figure 1 shows the effects of changing s on prices, quantities and profits. As the transport
industry shifts from behaving as perfect competitors to acting as a cartel or monopolist, the consumers
pay an increasing price and the volume shipped declines. Given that less of the product is being
demanded, the price received by the producers falls. The (shaded) growing gap between the producer
and consumer price is [],[]Jthe margin captured by the shippers, and this rises monotonically from
zero as the industry becomes increasingly concentrated. Thus, when the industry behaves
competitively, the shipping margin equals ¢, the marginal cost of shipping. The margin reaches its
highest level when there is complete collusion and the transporters fully exploit their monopoly power
with both producers and consumers.

1.3. Benefits of trade liberalization

How does the tariff affect the trading situation? With a competitive transport industry, the
beneficiaries of trade liberalization would be the consumers in the importing country and the
exporting producers. With a less-than-perfectly-competitive shipping industry, the benefits of the more
liberal trade regime are partially captured by the shipping firms. Figure 2 illustrates the equilibria
that arise with a duopolized transport industry for various levels of tariff’.

As the tariff is reduced the quantity traded rises, as the consumer price has declined. This rise
in demand results in a higher price being received by the producers. However, the benefits of the
trade liberalization are not fully passed through to producers and consumers. The international
transport industry is able to take advantage of the more liberal trade regime, replacing part of the
trade-tax wedge (between consumer and producer price) by one of their own — a greater monopolistic
markup. As the tariff continues to fall, the transport firms receive a larger margin over their marginal
costs, resulting in increasingly large profits.

The relationship between the concentration of the shipping industry, the tariff barrier and the
optimal shipping margin is illustrated in a contour plot in Figure 3. The more concentrated the industry
(or the stronger the cartel) and the lower the tariff barrier, the greater is the shipping margin. This
means that, the more liberal the trade regime, the more serious the lack of competition in the transport
sector becomes. In other words, the market-access benefits of tariff reductions in export markets are
inversely related to the degree of market power exercised by the international trade sector and the
domestic trade and distribution sector serving the export market. Further, the benefits of past market-
access concessions can be offset by future increases in the degree of market power exercised by
these sectors. Increased concentration, if accompanied by greater market power, may nullify and impair
past market access concessions in goods.
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1.4. Domestic distribution and transport activities

In general, international trade in goods depends on the domestic trade and distribution sector
that facilitates this trade, in addition to the corresponding international sector. We now extend our
basic framework to consider such domestic transport activities. We keep the same structure as before,
except that tariffs do not drive up domestic transport costs and the profits from domestic trade and
distribution activities are clearly captured domestically. To maintain clarity, we assume that there are
now no international transport costs, only domestic, and that the latter have a marginal cost of d.
Making these adjustments, our equilibrium quantity expression (6) then becomes the following:

_ x—(+na-d
T+ b+ ](+s)

It is evident that the service-sector firms still have power on both sides of the market. On the
input side, the price they pay for the imported good depends upon the total quantity ¢ and the
sensitivity of supply to quantity. Similarly, on the demand side, the price at which they sell to
consumers is a function of total quantity brought to market. By restricting their trading, the firms
are able to both drive down costs and drive up prices, widening the price-cost margin and raising
profits. The shipping margin for domestic transporters amounts to:

)

Z[x—(l(+t)a)]s+a’ (10)
1+s

where w is the unit mark-up. Clearly, mark-ups over marginal cost will decline with the tariff.
As in the case of international transport, any attempt on the part of the government to exercise its
monopoly power in trade eclipses the ability of the domestic transport and distribution sectors to
exercise their market power.

u

2. A FACTOR ANALYSIS OF REGULATORY STRUCTURES

In this chapter, we work with the OECD’s regulation database to examine the structure of
competition and regulation in the transport sector across the OECD. The goal is to make a comparison
of the regulatory status of the sector. For this chapter, we use an analysis of the OECD’s (2000)
International Regulation Database, based on factor analysis (see Francois, 2005). The OECD database
includes over 1 100 variables for each OECD member country, on both economy-wide product market
regulation as well as regulation at the sector level. For our purposes, it includes data on regulation
in road transport, national and international air transport and rail transport. Detailed descriptions of
the data can be found in Nicoletti, Scarpetta and Boylaud (1999). In general, the data we are concerned
with are centred around 1998.

While the database may contain over 1 100 variables, only a limited number apply to transport.
In addition, many remain unanswered by a large number of member countries, and many others simply
defy quantification. For this reason, the full set of transport questions is reduced to the set covered
in Table 1. The table lists 18 variables for air transport, classified into domestic competition,
international competition and government ownership and regulation. For road transport, we have
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15 variables, roughly classified into domestic competition and government ownership and regulation.
For railways, we have six useable variables, again classified into domestic competition variables and
government ownership and regulation variables.

Within each set of variables, we assign values ranging from 0 to 6 (so that for dummies, “yes”
is generally 6 and “no” is 0), and weights have also been assigned based on the number of variables
in a sector:category set. This scaling means that, when factor analysis is employed, the result is a
set of regulatory indices ranging from O (generally open, competitive regimes with minimal regulation)
to 6 (generally more regulated, with little or no competition). This corresponds roughly to the role
of s in the theoretical analysis where a small market share (s close to zero) represented a competitive
transport sector, while higher values (s close to 1) reflected a concentrated, less competitive
intermediation industry.

To analyse the variables summarised in Table 1, factor analysis is used. Multivariate factor
analysis is a standard technique for summarising patterns in regulatory data (see Nicoletti ef al., 1999
and Boylaud, 2000). Factor analysis yields factors that are linear combinations of the variables we
observe, and that in theory identify latent variables or indicators which lurk behind the observed
data. In the present context, this approach permits the construction of indices of regulatory frameworks
in the sample. This approach involves first applying factor analysis to the regulatory variables grouped
by sector and type of regulation. This yields a set of indicators for road freight, air transport and
the railways. These sector indicators are listed in Tables 2A, 2B and 2C below.

Another set of indicators, for the transport sector broadly defined, is presented in Table 3. Like
Tables 2A, 2B and 2C, these are also based on a factor analysis of the regulatory variables. In this
case, the full set of sector indicators in the tables above have been combined to yield a set of factors
that are used to construct the composite index. This yields both a set of overall regulatory indicators
for competition, regulation of industry structure, public service obligations and financial involvement
of government, as well as an overall index, based on these four indicators and aggregated using rotated
factor loadings. In this case, these four factors explain roughly 90% of the regulatory variable variance
(as they are constructed from sector indicators). For the overall index, the most important summary
indicator is competition and price regulation (37.4%), followed by regulation of industry structure
(23.2%), public service obligations and regulation of customer access (22.5%), and finally indicators
of government ownership and bailouts (16.9%).

The sets of indicators in the tables are summarised in Figures 4-6. Figure 4 presents an
overview of the general degree of regulation and competition in the major transport sectors across
OECD member countries. In road transport, for example, there is significant variation. The air
transport sector is consistently less market-based than the road and rail sectors. Across a given sector,
like road transport, there is also significant variation. From our discussion above, this implies that
the benefits of “equal” market access concessions will also vary across OECD member countries,
depending on these sector variations. This is because these sectors facilitate reaching the actual
intermediate and final consumers that market access concessions provide better access to.

Figure 5 presents an alternative view, based on composite regulatory indices. These depend on
the weighting shown in Table 3. This reveals that the variation across OECD member indices itself
follows from variations in the underlying indices. Canada, for example, is similar to the United States
in terms of public service obligations and government ownership, while significantly different when
it comes to competition and price regulation. Across the EU we also see substantial differences in
regimes of competition and price regulation, as well as in government ownership and bailouts.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES - 107

For the present context, what is most important is the degree of competition and price regulation.
In particular, following from our discussion of the importance of competition in the sector above,
how does this actually vary by OECD member and by sector? This is shown in Figure 6. In the
figure, we have plotted the competition and price regulation indices for all OECD members and all
sectors in the sample. What we see, again, is substantial variation, but also some patterns. Switzerland,
for example, has a relatively low degree of competition in all modes of transport, while Turkey has
a competition-based road transport sector, with less price competition in rail and air. Canada and the
United States have relatively competitive sectors across the board, while Mexico does not except for
road'®. Based on these indices, Greece apparently has the regime least friendly to price-based
competition in road transport in our sample, while several countries share this distinction in rail
transport.

We know from our recent work on the distribution sector (Francois and Wooton, 2005) that
variations of this type in competition can have important implications for the volume of international
trade. We expect, given our analytical discussion and the variations pointed to above in actual regimes,
that there should also be an interaction between apparent market access and the variations highlighted
in Figure 6. This should be especially true for trade between free trade partners (i.e. in the NAFTA
and EU contexts). A logical extension along this line of research is therefore detailed analysis of
how bilateral trade patterns interact with these measures of price competition.

3. TRADING COST EQUIVALENTS

We turn next to a short empirical exercise involving estimating reduced-form gravity equations
of bilateral trade flows, based on tariffs, distance, and country-specific effect variables. (See Feenstra
2004 Chapter 5; and Hummels 1999). We include measures of distribution sector competition, as a
check on our theoretical results developed above. We admit from the start that the data are very
crude, and, given this, we simply focus on whether the basic effects we have discussed—imperfect
competition in distribution affecting market access in goods—matters in an empirical sense.

Our basic data for this exercise are summarized in Table 4. From the OECD (2000), we work
with two estimates of the degree of competition in the road freight and retail distribution for some,
but not all, OECD members. This includes an index of barriers to entry in the sector, and also what
can be interpreted as an overall or composite index of the degree of competition in the sector. These
estimates are a one-off, in that we only have a single set for of indexes for the late 1990s. For trade,
we work with bilateral merchandise trade data extracted from UNCTAD’s COMTRADE database
and matched to import protection data from the GTAP6 database (GTAP 2005). These data are for
2001. They offer the advantage of including a bottom-up concordance from detailed tariff data to
aggregate bilateral trade flows, including preferential tariff rates. We also have estimates of the trade-
tax equivalent of export barriers as part of the basic trade barrier data. In addition, bilateral export
data have been adjusted to reflect estimated freight margins. For 69 countries as exporters, we have
matched bilateral import data to other country-specific data for the 22 OECD importers covered by
our set of OECD indexes on the distribution and freight sectors. We also incorporate data on distance,
common language, and common borders from Gaulier, Mayer, and Zignago (2004). Finally, we also
include data on importer GDP and per-capita income from the World Bank (2002). After matching
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trade data to our competition data, we have 1,725 bilateral trade flows to work with involving OECD
countries as importers in 2001.

Our estimating equation is a reduced-form gravity equation, augmented to reflect our observations
based on equation (6). Since we are working with a single year, we impose a price normalization,
with f.0.b. prices set at unity. Value flows then map to quantities. Defining imports by country i from
country j as Importsij, we work with the following equation:

Imports; =0, + 0, In(GDEF) + o, Distance, ; + 0. In(Tariff; ) +o,Comlang,
+0ls Border; + 0. In(Index;) + 0., In(Index; ) * In(Tariff;; ) (11)

+ 2,0, D, + 0y NAFTA, ; +04,EEA, + 04, In(PCI ) *In(Index, ) * In(Tariff, ) +e,

The «,. terms are dummy variables assigned to each exporter, to reflect the set of exporter-
specific variables that remain fixed across importers. The variables NAFTA. and EEA . are also
dummies, capturing joint membership in either the North American of Euroﬁ]ean free tride block.
The terms Distance., and Tariff,. measure bilateral distance and import barriers (trade-weighted
import tariffs and trade tax equival{ents of export restraints) as a share of total import value. We expect
the coefficients applied to these variables, « and «, both to be negative. Recall that the Indexi term
is meant to capture, at least qualitatively, the effects related to o in the discussion above. From the
expressions in (8), we expect « o O be negative as well. We expect the interaction term «, to be
positive, based on equation (8) and observation (3). We have also included the further interaction
term «  to allow for possible variations in the impact of tariff and competition-related barriers
depending on the level of development of the trading partner. We explore this issue further below
with split-sample regressions.

Table 5 presents robust regression results for equation (17), based on both versions of our
competition index. We have reported robust regression results because the Breusch-Pagan (1979) Chi-
squared test statistic (as implemented in STATA) leads us to reject the hypothesis of homoscedasticity
at any conceivably reasonable level of significance. Further examination with Szroeter’s (1978) test
statistic (a recent STATA addition) points to a pervasive problem, involving roughly half of the right-
hand-side variables. Many of these relate to the exporter fixed-effect variables, indicating for example
greater variance in the data involving some exporting countries than others. This is not surprising,
as we have included relatively small aggregate trade flows (all flows over $10,000), usually involving
a range of least developing countries. In these cases, bilateral trade flows may be a function of
historical/structural variables unique to a given country pairing. Given the pervasiveness of the
problem, there is a not an obvious single adjustment to be made to the data. We therefore resort to
robust least squares, involving Huber’s (1981) robust regressions as implemented in STATA. These
results are what are shown in Tables 5 and 6.

Turning first to Table 5, this reports the results for equation (17) with both indexes. Relevant
coefficients are significant in the 0.05 to 0.01 range or better, with the sign predicted from our
theoretical analysis for the direct effect from competition.!" An F-test for the joint significance of
the competition coefficients « s and o, rejects the null hypothesis that the coefficients are zero at the
0.001 level. Country fixed-effect coefZ‘icients are not shown, though they are all generally significant

at the 0.001 level across all regressions. The pattern of results for competition fits expectations.
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Basically, these results suggest that tariffs and reduced competition both have a dampening effect on
estimated trade flows.

Table 6 presents a further decomposition of patterns in the data, based on split-sample
regressions. Implicit in the analysis above is that competition matters more as importers have more
market power. In terms of the previous section, this depends on the relative slopes of the supply and
demand schedules, in conjunction with the general level of competition in the service sector itself.
In a more general sense, we may expect importing/distribution firms to have more market power
vis-a-vis smaller suppliers. At the same time, exporters in lower income countries may be less
organized, and less adept, in holding their own against market power exercised by buyers.!? In Table 6
we explore this issue by making the following splits in the data. The first split involves OECD trade
with low-income countries (defined as having a per-capita income below $1000 in 2001 dollars),
and all other trade. For the second split, we divide the sample into OECD trade where the importer
is large (with a nominal GDP greater than $500 billion) and the exporter is small (defined as having
a nominal GDP below $100billion), versus all other trade. For the final split, we examine OECD
trade where the importer is large and the exporter is both poor and small. In all cases, we find that
the correlation in the data between exports to the OECD and competition is greater when there is
likely to be greater market power, in the sense that it matters more for smaller and poorer exporters.
The structure of the retail and distribution sector in the OECD countries is more of a trade barrier
for small and low-income countries than it is for exporters from higher income and larger economies.

Finally, Table 7 is our attempt to convey a sense of the magnitudes involved, not so much
statistically but rather economically. In this table, we have taken the tariff coefficient from Table 5,
combined with sample values for EU competition indexes and a competition coefficient estimated
for the intra-EU15 subset of our full sample. We have used these to calculate a trading cost- or tariff-
equivalent from changing the degree of competition in the sample of EU countries, for intra-EU (i.e.
duty-free) trade. Hence, for example, from the first column of numbers in Table 7, moving France
to the average level of competition in distribution across the EU would be comparable to eliminating
a 4.2 percent tariff for its EU partners. Moving to the most competitive level in the sample would
correspond to the elimination of an 8.4 percent tariff. In the table, these trading cost equivalents
range between 0.0 and 8.4 percent of the value of trade, with most between 3.0 and 4.0 percent of
the value of trade.

The patterns of results in Tables 4-7 suggest that variations in the degree of competition matter.
Indeed, problems with competition in domestic distribution and trade activities are likely to themselves
act as barriers to trade. In a European context, this means that continued competition exemptions for
automobiles, for example, should indeed be expected to hinder trade substantially. This also means
that GATS-based liberalization of these service sectors may also mean improved market-access
conditions for affected goods sectors along the lines developed here.
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4. CONCLUSIONS

Our goal in this paper has been to examine the importance of market structure in the transport
sectors for the distribution of gains from trade and the benefits of trade liberalization. We have shown
that the presence of an imperfectly competitive intermediary can have a significant effect on trade
flows and the allocation of gains from trade. Trade liberalization in the absence of some form of
deregulation of the transport sectors will not result in the increased benefits that would otherwise be
imagined, as the shipping firms will grab a portion of the gains from trade.

Our theoretical results lead us to expect a linkage between service-sector competition and goods
trade. At least in theory, an imperfectly competitive domestic service sector can serve as an effective
import barrier. Regulatory data, in turn, suggest that there is substantial variation in price competition
across OECD members in the transport sectors. In our view, this points to a need for further research
on the linkages between transport regimes, transport services trade, and the pattern of and gains from
trade in goods. We offer econometric results in this direction. They point to statistically significant
linkages between effective market access conditions for goods and the structure of the service sector.
From back-of-the-envelope calculations, they also point to economically/qualitatively significant
effects. (See Table 7.) What all this means is that, by ignoring the structure of the domestic service
sector, we may be seriously overestimating the market access benefits of actual tariff reductions given
the existence of imperfect competition in the margin sectors. We also find that the competition of
margin sectors matters more for poor and small exporters than for others. Finally, our results suggest
that GATS-based services liberalization may boost goods trade as well.
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NOTES

1. This analysis is based upon our earlier papers, Francois and Wooton (2001, 2005) which focused
on impact of maritime shipping conferences, and the impact of competition in domestic distribution
sectors, on trade and the effects of liberalization under the GATT and GATS.

2. Under this assumption, a fraction of the finished good “melts” between production and delivery.
The higher the transport costs, the larger the share that melts, requiring producers to increase the
quantity produce in order to provide consumers with each unit of the good.

3. In this example, there is only one stage of intermediation (transport) though the analysis can be
extended to consider a chain of intermediation.

4. We assume supply and demand curves to be linear simply for clarity. Our results would be
qualitatively identical if this assumption were relaxed to some degree.

5. Note here that the relevant cost is that of full transformation of exports into imports, which includes
the shipping margin on the outbound and inbound journey. Analytically, we solve here for a total
value for this margin, though of course it may technically be shared across the inbound and
outbound journeys.

6. Brander and Spencer (1984) examine the optimal trade restriction for an importing country when
faced with an imperfectly competitive supplier. They show that, dependent upon demand conditions,
this policy may take the form of a tariff or a subsidy. When demand is linear (as is the case in
our model), Brander and Spencer find that a positive tariff is the appropriate instrument, but this
will change with other configurations of demand. Their model has constant marginal costs for the
supplier. In contrast, because we assume increasing opportunity costs for exports, our shippers
face increasing marginal costs. As a result, a tariff becomes the preferred instrument for a wider
range of cases than in the Brander and Spencer model. In any event, our focus is not on
rediscovering the optimal strategic interactions between large players. Instead, we choose to
consider the implications for the market of exogenous reductions in tariffs resulting from a round
of trade liberalization.

7. We do not consider changes in these real costs of transport, our focus being on the additional
margin charged by shipping firms as a result of their market power.

8. This shipping margin is essentially the “best response” of the transport industry to the import
tariff.

9. The figures for different numbers of shipping firms are qualitatively very similar, except in the
case of competition when shipping industry profits are zero at all times and, consequently, all the

benefits of trade liberalization accrue to the producers and consumers.

10. We are not dealing with cross-border market access, but with the apparent degree of domestic
price competition given current regulatory regimes.
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11. Where we have expectations of sign, the one-tailed significance results in the table are appropriate.
This includes both competition indexes.

12. Imagine WalMart negotiating supplier contracts in Jamaica, as opposed to doing so in Canada.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES - 113

BIBLIOGRAPHY

Anderson, J.E. and J.P. Neary (1992). “Trade Reform with Quotas, Partial Rent Retention, and Tariffs,”
Econometrica, 60: 57-66.

Breusch, T.S. & A.R. Pagan (1979), “A Simple Test for Heteroscedasticity and Random Coefficient
Variation,” Econometrica 47, 1287—-1294.

Boylaud, O. (2000), “Regulatory Reform in Road Freight and Retail Distribution.” OECD Economics
Department Working Paper no. 225.

Brander, J.A., and B.J. Spencer (1984), “Tariff Protection and Imperfect Competition.”
In H. Kierzkowski, ed., Monopolistic Competition and International Trade. Oxford University
Press.

Feenstra, R.C. (2004), Advanced International Trade, Princeton University Press.

Francois, Joseph F., and Ian Wooton (2001), “Trade in International Transport Services: The Role of
Competition.” Review of International Economics, vol. 9(2), pp. 249-261. Reprinted in Kenneth
Button, ed., Recent Developments in Transport Economics, Camberley: Edward Elgar Publishing,
2003, ch. 31.

Francois, Joseph F. and Ian Wooton (2005), “Market Structure in Services and Market Access in
Goods,” Centre for Economic Policy Research discussion paper number 5135.

Francois, Joseph F. (2005), “Accession of Turkey to the EU: Market Access and Regulatory Issues.”
Chapter 6 in B. Hoekman, editor, Turkish Accession to the European Union, World Bank: Oxford
University Press, forthcoming.

Guillaume, G., T. Mayer and S. Zignago (2004), “Notes on CEPII’s distance measures,” CEPII
discussion paper, March.

Global Trade Analysis Project (2005), The GTAP Database version 6 (public-release version), GTAP
consortium, Purdue University.

Huber, P. (1981). Robust Statistics. John Wiley & Sons: New York, 153-199.

Hummels, D. (1999), “Towards a Geography of Transport Costs,” mimeo, University of Chicago.

Nicoletti, G., S. Scarpetta, and O. Boylaud (1999), “Summary Indicators of Product Market Regulation
with an Extension to Employment Protection Legislation.” OECD Economics Department

Working Paper number 226.

OECD (2000), “The OECD International Regulation Database,” OECD: Paris.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



114 - MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES

OECD (2000), “Regulatory Reform in Road Freight and Retail Distribution,” paper ECO/WKP (2000)
28, Paris.

Szroeter, J. (1978), “A Class of Parametric Tests for Heteroscedasticity in Linear Econometric
Models,” Econometrica 46: 1311-1327.

UNCTAD (United Nations Conference on Trade and Development) (1992), Review of Maritime
Transport. Geneva: UNCTAD.

Wegge, L.-L. (1993), “International Transportation in the Heckscher-Ohlin Model.” In H. Herberg
and N.V. Long eds., Trade, Welfare, and Economic Policies: Essays in Honor of Murray C.
Kemp. Studies in International Trade Policy. Ann Arbor: University of Michigan Press. pp. 121-
142.

World Bank (2002), World Development Indicators, Washington DC.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES - 115

TABLES AND FIGURES

LOLLV (%) 19)Iew [RUOTIRUISIUT UT XOPUT UOTIRIJUIIUOD [YRPUIJIS[]
9DLLV (1e04 B s1osuassed )OOOOS ULy dIow) (SOLBIPISqNS [OUT) SUIIIE }SO3Ie[ 91} JO dIeyS JO}IeW [EUONBUIdIU]
SOLLV (STedK g UueY) I9P[O JUSWARISY AYS uad(y
YOLLV SN PIM JuaWIAIS Y AYS uad(
COLLV SIOLLIRD ¢ URY) SIOW [)IM SIINOI [eUONRUINUI )(O)] JO dIeYS
OLLY (seno1 [[e) ¢,s9Ino1I d1sowiop ut Joyerado 1sa31e[ oY) Os[e SANOI [euoneuIdul ul J0jerodo 1so31e] Ay} S|
SIQLLIED [RUOIIRU JO

IOLLY d1jjer) [RUOTIRUIUI 9Y) UT ISLLIED }SA3Ie] oY) Jo oY) Jo (wy /1d3uassed) o1jjen jo areys :([[y) SOINOI [BUONBUIU]
uoynadwi o)) puoyvuIdyu|

AOLV s1o1Ied Jodsueny Ite [euonjeu ur pamoje diysioumo usIeIoj uo suIfIa))
LIOLYV ({PAIBNSIIAP JONIRU dN)SAUIO(]
ROLY ({,SuOnNeSI[qO 991419 o1[qnd Ssey duI[ITe }s93Ie] Y,
SIOLV s1eak ¢ 1sed oy ur sourpare Jolewr ur sdn-oyew ssoO[ JUSWUIIAOL)
NOLY ourIre Jolew e Ul 9IeyS USP[OS JUSWUIIAOL)
€dOLV (%) aurire )so3re] ul dIYSIOUMO JUIUWIUIIAOL)
¢ssauisnq e ajerado 0) pamojye sioynaduwod

CiOLV JO IoqUINU JY) S}ONIBW JUWIOS ISBI[ 1€ UI JOLI)SOI SUONe[NSAI IOYI0 I0 smef [erouraold 10 9)e)s ‘[euoreu o]
NOLV (Auedwod ssauisng ur soyels A3mba spjoy JuowuIdA03 [eroursoid 1o 9je)s ‘[euoneu o[
diys1oumo JusuI2405) pun SUOYDINSIY] [PUOYDN]

cOALV 1oYW O1)SOWOP UT XOpUl UOTBRIUIOUOD [YRPUIJIOH]
OALY I9LIIED JUIqUINOUI 9Y) Jo (ury /1osudssed) o1jjen Jo areys :(J[y) SOINOI ONSAWO(]
1DALV (1eaf e s1o8udssed ()OOOOS UBY) dI0W) (SOLIRIPISqNS ‘[OUT) SUIIIR }SO5IR] 9} JO dIeyS JOIeW ONSAWO(]

uoyyaduioy) s1sauoq
LYOISNVIUL 41V

619

LvS

Jweu d[qeLIe A

NOLLSANO

Joquinu uonsanb
£3Aans dDHO

jeseje( A10je[n3ay ADHAO Y} WO} sd[qeLIep ‘| J[qe],

OECD/ITF 2008

©

«

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 —



116 - MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES

6JOLd
8JOLd
LIOLY

9J0Ld

SJOLd

12: (ORI

132 (OA R |
JorLd
[R:(ONR:!

90dLd
cod.rLd
Yod.rLd
€O0d.Ld
cOALd

1od.Ld

{IUDWUIIAOS JY) AQ Paje[n3al Aem Aue UI SIOTAISS JYSIa1] peor Jo sooud [rejar a1y

(Syuawudnys 9IMy-10J ‘EIOIOWIIO)) ‘U0 SUOT}OLIISII POAOUIDI SUOTIR[NSOI JO SME[ 9ARY ‘STBIA 9ATJ ISE] U} UTYIT A
(,S1s01 pue spor1ad SUIALIP I0J SUONIPUOD SUI]OS SUOIR[NSAI AUE 9IY} 91y

;uonerado 1reys ueo nok 210J9q [eaoidde 10 jrem pue £oudse A10jR[NSaI

© JO JUSWUISAOS JO [949] AUB AJTI0U 0) Pasu NOA Op ssaulsng 1Y3101] peol [euoneu e djerado 0} 1opIo Uy
(Aouage A10Je[n3aI B IO JUSWUIIA03 9y} woij jrurdd 10

(9SudI] SUTALIP B URY} ISYJO) ISUIDI] B UTEIGO O) PISU NOA Op SSIAUISNq JYSFI9I Peol [euoTjeu & 9jerado o) 19pIo uf
{JUAWUIIAOS JO

[949] Aue £q 9SIYOURIJ IO UOISSIOUOD 3JE}S B PAULIS 9q 0} podu nok op (parmbar ore sooueinsse K1ejrues yorgm
10J Spoo3 10 Spoo3 snologuep suryiodsuer I0J uey) I9YI0) Ssaulsnq JY3191J peol [euoneu e djerodo 0} 19pIo uf
(101095 JYS 121 PeOI 9} UI SSQUISN MU B YSI[qEISI 0) I9pIo UT parmbar 19)s13a1 1rodsuen) Aue ur uonensisar s
((oIeys o[3uIs }sa31e] AU} p[oY

SJUOWIUIDAOS [eroutsold 1o 9)e)s ‘feuoTeu 9°T) pa[jonuod-A[o1iqnd ST Jer) 10399s J[STOI] PLol 9} Ul ULITJ & 9I9Y) S|
(Auedwos ssoursnq ur sayels A3mba spjoy JuswuIdA03 [erourasoxd 1o 9)e)s ‘[euoneu o[

drys1oumo JUWUI2405) pUD SUOYDINSTIY [PUOYDN

(semuedwod J1ys1a1) peol 0} soul[apms surotid opraoxd JuswuIoA03 o) S90(]

(,PBEILIED 1OBIIUO)) [UTeNSUOd 10 Judadid suonemnsal o

({PBEILIED JJRALL] UTRIISUOD JO JudAd1d suone[nsar o]

{Surneyyorg ‘Urensuos 1o jusaid suonemnsar o]

(Kmoeded Ansnpur yrui] 0y 1omod Aue dAey ‘OSTMISYIO JO SOSUIDI] YSNOIY) ‘IOIB[NSAI Y} SO0(]

(ssoutsnq e 91erado 0y pamorre srojnaduoo

JO IaquUNU oY} SJOILUW JUIOS SB[ J& UI JOLIISAI SUOT)e[NSII 9710 10 sme] [eroulsold 10 9)e)s ‘[euoneu o]
uonynaduio) oysauioq

LHOIHYA dVOd

12514

1294
(4514

(445
LIS
91I¢
cIc
€0s
8V

awreu d[qeLIBA

NOILSANO

Jaquinu uopnsanb
Aaaans ADHAO

OECD/ITF 2008

©

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 —



MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES - 117

"(9S1019X9 SULI0S pue Suriojoe] yodsuen Ire oy 10j uonnadwod dnsawWop A} 10§ FUNYIIOM
/T ® $193 yoeo ‘Ire 10J suonsonb uonnoduiod onsoWIOp 4 dIe 1Y) JI 0'T) SIYSIOM ISIIAUI PIUTISSE U2 Os[e dary suonson() '(010 ‘Sumas ooud ‘sareys uopjos ‘dysioumo
ysnony yuowurosos Aq uonedronred sso ‘vonem3ar ssof ‘uonnoduios arour) 1ojedrpur aanisod B SUOq () YIM ‘g 0) () WIOIJ PO[EISII U99q A[RIOUAS dARY suonsan() :2JON

( (seare 1o s1owo)sno payyroads 9AI9s 0) UOTESI[qO ‘5 9) sjuourarmbor
vaOdd 9O1AI9S [esIoAIUN 0] J03[qns s901419s Kem[rer Surpraoid 1o arnjonnserjul oy} sunerddo soruedwos o1y ovs
IO seruedwoo Aem[rer £q opew sasso] Aue 10j dn oyewr s1edA ¢ jsed oY) UT JUSWUISAOS o) PI(] 6€S
(,(SuUOTEST[qO 9OTAISS 0) PIje[oI .
CdOdd saIpIsqns SuIpnjoxo) Auedwoo Aemyrer e £q opewr sasso[ 10J AJI[IqeI] AUe Sey JUSWUIIAOS 9} JI 9JedIpUl 9sed]] 8es
IO (Auedwos ssoursng ur sayels A3mba spjoy JuowuIoA03 [eroursoxd 1o 91e)s ‘[euoneu o[ 01
drys1oumo JuWUI2405) pup SUOYDINSIIY [PUOYDN
O :s101e10dO JO TOqUINU [)0 ], JIodsuen JYSoL] 8TS
(ssoutsnq e da1erado 0y pamor[e sxo)naduos
1oadd JO IoquuNU Y} S}OILT SUIOS SB[ Je UT JOLNSAI SUOT)R[NSII IYI0 IO sme] [erouraold 10 9je)s ‘[euoneu o] v
uonynaduwioy) oysauioq
SAVMTIVH
Joquinu uoysanb)
sweu J[qBLIBA NOILSANO0 £oA1ns OTO

OECD/ITF 2008

©

«

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 —



118 - MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES

‘pauredxo ooueLRA

oY) JO 1u3d 1d 8 PIIM »mooﬂuﬁ_ Arewruns 9 I0J SI0)de] OM] )SITJ 9] UO paseq ST Xopul [[eIdA0 3 ], .m%ﬂ_ﬁmo_ JO)oe]J pajejol uo paseq aIe pue ,@-O wory aSuer SAJIpU J2JON
| LS L€ €1 91 €1 61 L€ puejod
9¢ k34 € ST | ST 9T 6€ ©a.103]
o1 6% 9T 'l QT €1 vy 8T AreSungy
61 6S g€ €1 LT €1 Ly g€ a1qnday Y9z
€€ 8¢ L€ T 91 €1 8y 'y Aorpny
o€ 09 Se S0 91 1 Le (A7 PUBLIPZIIMS
67T 09 I'e L0 87T 1T (A7 (087 uspamg
I'e 9¢ ST 01 67T 9¢ LY Le uredg
XS 6'S 6'€ 7T ST e LYy (4% [e8m.104
6’1 96 7T I'T ¥'T 1 € €€ KemIoN
0€ 09 L€ 4! S'e LT LT St PUE[ERZ AN
43 'S 9¢ 0 L€ 7T (034 (034 SPUE[IoYIdN
8T ¥'E 0T I'1 L1 Se (47 |4 OIIXON
0€ 6'S 8¢ T S'1 e LY 4% 99331H
8T 09 v'E 1 T ! vy 0 puEuL]
e LY €T Tl L0 61 ST v'e EpeuE)
42 LY 61 87T €T LT LT L€ wopSury| pajun
Se 8¢ T'e (e 1C S€ 9% 'y Aren
¥'E LS ST €1 1C S€ LY 8¢ SdUE-L]
(034 6'S e ST LT ST LT 9% Aueurson
8'€ LY 7T 60 €1 9C ST 9¢ uedef]
L€ T 'l 80 L1 LT ST 12 SojE)S pajtu(y
(5)4aL1189 s99jueIenS Woysnd Suranjonagsaa juduRSeuB W
J1)SaWIOp juBUIWOP uonnadurod uonnaduwod e suoneSiao U sy sjnojreq 10 dISIOUMO xapuj
J0J UOI)BAIISAI [euoneUIR)UY dnsawo( P hestiq i JUIUIULISAOL) M [[eI2AO
ANAIAS dN[qng pue uonemsay JUOWIULIDAOL)
[euoneu.RU]

uonejaodsue.ld], 1y 10} S92IpU] uonen3dy Vg d[qe],

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES - 119

‘poure[dxo soueLIRA

o) Jo Juod 1ad 06 PIM ‘SIOIPUT ATewruns YY) I0J I0JoeJ ISIJ 9} U0 PIseq ST XOPUI [[BISAO 91 [, ‘SSUIPLO] J0)oB] P2)elol U0 Paseq dIe Pue ‘g-() WOIJ dJUBI SIOIPU] :2ION
LT 0T 11 Tl 9T (47 Sy 1 PUE[o]
LT 90 T0 T T LT Ly 90 BalI0
43 60 1¢ LT v 8T 9% ¢ AreSuny|
LT T T 61 9T (47 9Y ST anqnday Y29z
LT 1 ST 91 ST €T 8T €T Aoyn]
v'e 60 1 90 91 81 81 T PUEBLIRZ)IMS
LT 80 I 0T ¥'1 81 Sy LT uspams
81 80 Tl Tl €1 61 9% Tl ureds)
LT 80 T 8T €1 61 LY ¥'1 [eSnyioq
| [40) €T TT T'T 6'€ e 87T LeartoN
LT 00 Ic LT A 81 0€ 8T PUE[EZ MON
6C 80 1C 01 'l 81 8% 81 SPUE[IoYIdN
v'E L0 T0 8T TT LT R 7 0T OINXON
187 L0 0T 8T 6€ 91 147 ¥'C 92931
6'¢ TT T T €1 TT 147 ¢ pueuLy
LT 80 4 8T €1 61 LY ¥l EpeuED
LT 60 I LT 1 81 9 61 wopSury] pajun
ST L0 0C 81 6'¢ 91 4% 1T Arer]
LT S0 €1 €0 11 3 6% 0T Sduel
¥'C Tl €1 1 Tl €T 9Y 91 Aueursag
LT S0 ¥'1 90 €T 1 LY Tl uedef]
LT 80 Tl 8T €1 61 LY ¥'1 S93E)S pau[y
| o ey e || o | o RS A swosines | s | o
uonnaduwod uo sy | ‘Surneyyoeq uo sy o [eaoadde L10jenSay| uoissaouod 93e)g /dIsIPUMO JE)S | JUSWILIZA0E) [[E1940

uonejiodsue. ], peoy J10J saIpuUf uone[nsay "gc dqel

OECD/ITF 2008

©
©

17T SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 —



120 - MARKET STRUCTURE IN TRANSPORT AND DISTRIBUTION SERVICES

Table 2C. Regulation Indices for Rail Transportation

Government
Overall financial/ |Government| Domestic
Index operational | ownership | competition
interventions

United States 2.6 1.9 1.7 0.2
Japan 1.7 1.7 1.8 1.3
Germany 1.2 1.7 1.8 1.9
France 1.9 34 1.8 1.3
Italy 2.0 34 1.8 1.2
United

[t b 0.9 22 03 1.3
Canada 1.8 1.9 1.7 1.2
Finland 1.9 1.3 2.2 1.3
Greece 2.1 3.0 2.2 1.3
Mexico 1.3 1.7 1.8 1.8
Netherlands 1.6 23 1.4 1.3
New Zealand 0.7 1.3 1.1 1.9
Norway 1.9 1.3 2.2 1.3
Portugal 1.9 34 1.8 1.3
Spain 1.9 34 1.8 13
Sweden 1.9 1.3 22 1.3
Switzerland 1.9 34 1.8 1.3
Turkey 1.9 3.4 1.8 13
Czech Republic 1.4 3.4 1.8 1.9
Hungary 1.9 3.4 1.8 13
Korea 03 22 0.3 1.9
Poland 1.7 1.9 1.7 1.3
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Table 3. Summary Regulatory Indices for All Transportation Modes

Public service

Overall Competition and Regulatlon of obligation, Govern.m ent
Index price regulation industry regulated owner‘shlp and
structure bailouts
customer access

[United States 23 2.2 2.8 1.7 2.7
Tapan 28 43 17 20 24
Germany 3.7 53 33 2.1 2.8
France 35 44 3.0 2.6 33
[taly 37 4.8 2.8 32 32
[United
Kingdom 34 38 3.6 44 1.1
Canada 2.7 4.4 14 1.9 1.8
Finland 35 5.0 3.1 25 19
Greece 3.7 52 2.0 3.2 3.2
Mexico 3.1 3.6 3.0 25 31
Netherlands 3.5 4.7 4.5 14 2.0
New Zealand 38 54 3.9 2.1 23
[Norway 3.1 4.1 3.0 2.5 1.8
Portugal 3.7 52 23 32 31
Spain 3.6 4.5 4.0 2.1 33
Sweden 34 4.9 33 19 24
Switzerland 3.0 5.1 23 14 1.7
Turkey 35 4.6 2.7 34 2.0
(Czech Republic 33 53 2.6 2.1 1.5
Hungary 2.8 4.0 28 22 1.0
[Korea 3.5 49 33 3.0 1.5

oland 33 5.0 2.6 2.5 1.6
weight 0.374 0.232 0.225 0.169
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Table 5. Robust Regression Estimates of Gravity Equation of Bilateral Trade

Model 2
Model 1 Barriers to
General Index Entry Index
) 0.959 0.956
@ In(GDP) (62.86)%* (6233
. . -1.057 -1.046
a,: Distance (28,51 )k ~(28. 1)
. n -1.836 -1.994
(0 In(Tariff) = In(1+1) _(330y%*+ 360y
0.599 0.595
: Coml
A4 omiang (7.19)%+ (7.14y%x
. -0.033 -0.001
s:  Border -(0.30) -0.01)
. _ -0.300 -0.242
Oo: In(/ndex) = In( ) (773 _(7.80y%+
(o 2% Interaction of In(7ariff) 4.527 8.020
and In(/ndex) (1.00) (2.24)**
_ -0.105 -0.158
®o: EEA -(0.99) -(148)
. 0.631 0.684
®: NAFTA (1.92)* (2.09)%
a;,: Interaction between In(PCI), -0.778 -1.185
In(Tariff) and In(Index) -(1.46) -2.77)
Summary statistics for
robust regressions:
Variables 78 78
Observations 1701 1633
Df 1622 1554
F, HyPr(a, =..=a,,=0),Pr>F 328.86, 0.0 31859, 0.0
Summary statistics for
ols regressions:
R-squared 0.878 0.877

Note:  Robust regressions are estimated using Huber method as implemented in STATA, with default
convergence criteria. f-statistics are reported in parentheses *, ** and *** indicating 0.10, 0.05, and 0.01
levels of significance for a two-tailed test—or 0.05, 0.025, and 0.005 where a one-tailed test is instead
appropriate, as discussed in the text.
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Table 6. Robust Regression Estimates, Competition Coefficient with Split Samples

Model 1 Model 2

Barriers to

General Index Entry Index

. -0.339 -0.328

Exporter 1s poor (3,72 (4.43)%k

) 1 -0.271 -0.193

Rest of sample L(6.46)F5% L(5.78)%x

] -0.366 -0.269

Large importer, small exporter (4.65) _(4.48)Hx

R . | -0.286 -0.239

est of sample (6.93)# (67T

. I -0.327 -0.299

Large importer, small poor exporter ~(2.46) % _(2.75)

-0.279 -0.208

Rest of sample (7.00)%#% (6.43yF
Note: Robust regressions are estimating using Huber method as implemented in STATA, with default

convergence criteria. I-statistics are reported in parentheses *, ** and *** indicating 0.10, 0.05, and
0.01 levels of significance for a two-tailed test—or 0.05, 0.025, and 0.005 where a one-tailed test is
mstead appropriate, as discussed in the text.
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Table 7. Trade-cost Equivalents for Intra-EU trade of Changes
in Competition Levels by Member States, percentages

Move to Average Move to .N!OSt
EU regime Competftlve
EU regime
Austria 3.4 -7.5
Denmark -13 -53
Finland -1.5 -5.6
France -4.2 -8.4
Germany 3.9 0.0
Greece -0.4 -4.4
Ireland 3.0 -0.9
Italy -1.7 -5.8
Netherlands 3.0 -0.9
Portugal -0.6 -4.7
Spain -04 4.4
Sweden 1.9 2.1
United Kingdom -04 -4.4
Note: Based on competition index 1, and Table 4 coefficient for tariffs, and a split-sample regression

estimate of the competition index for the sub-sample of intra-EU trade.
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Figure 1: Effects of Market Share
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Figure 3: The Shipping Margin
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A Comparison of Regulatory Regimes

Figure 4

Composite Sector Indices:
Range from 0 to 6

50

B Road Freight Railways

M Air Transport

Source: Francois (2005)
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1. INTRODUCTION

The internationalisation of freight flows is a mega-trend, stimulated by a large number of
underlying developments. The way in which individual trends manifest themselves varies according
to the geographical scale at which companies and markets are operating. Complex global trading
networks have evolved, primarily, to exploit labour cost differences and the availability of raw
materials in particular countries. Their development has also been facilitated by major regulatory and
technological trends. Trade liberalisation, particularly within trading blocks such as the EU and
NAFTA, has removed constraints on cross-border movement and has reduced related “barrier costs”.

For the coming decades, we expect a continued growth of global freight flows. Some sources
predict a doubling of present flows within half a century (WBCSD, 2004). Although this growth will
be most visible in the emerging Asian economies (especially China and India), flows are expected
to increase steadily in all regions of the world.

Figure 1. World trade forecasts

Growth in freight travel by land modes 2000-2050
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12000.0
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Source: WBCSD.

Within the EU, freight transport has doubled within a period of thirty years and forecasts are
still equally strong (Kernohan, 2005). Apart from economic growth, this growth of freight travel is
also explained also by changes in intercontinental trade and a decrease of barriers within the
European continent. In the past decades, growth in cross-border flows, and in particular East-West,
is twice as high as the growth in domestic transport, and surpasses GDP growth by far (Figure 2).
The decrease of trading impediments has been the most rapid between East and West Europe, leading
to almost a doubling of trade in this period (see Figure 3).
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Figure 2. Growth of freight transport within the EU
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Figure 3. Growth of trade with Western Europe, 1999-2003
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International trade goes hand in hand with technological and logistical innovations. Advances
in telecommunications and information technology have given companies the means to manage the
physical movement of product over long, often circuitous, routes. Many carriers have invested heavily
in “track and trace” systems, to be able to establish the location of any consignment at any time,
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thus improving the visibility of the global supply chain to shippers and their customers (see, e.g.,
HIDC, 1998). The consequences for the spatial patterns of settlements of production and logistics
sites and the resulting freight movement are potentially huge. A compilation of a large number of
logistics surveys (Sangam, 2005) reveals high expectations for the immediate future of the global
logistics industry, which all point to a strongly dynamic market, where global trade and logistics are
in positive interaction:

» Growth figures of around 10% per annum in the logistics outsourcing industry in the US and
the EU; 15% per year in the Asia Pacific region;

* A warehousing market in Europe growing from €18.5 billion (2003) to €25.4 billion (2012);

* An expected 150% increase in revenues for logistics service providers in eastern Europe in
the period 2003-2006.

This paper explores the logistics dimension of these changes, and develops some thinking around
the possible consequences for transport systems: what new requirements will these emerging logistics
networks place on our intermodal transport systems? What do we need in order to build new scenarios
for strategic decision-making in the public sector that take these developments into account?

The paper is organised as follows. In the next section we discuss the logistics trends that are
key to a globalising economy. Section 3 treats the implications of these trends on the spatial
configurations of logistics networks. In Section 4 we describe the requirements that these new network
forms impose upon intermodal transport systems. Section 5 records the consequences for methods
of modelling and simulation, as a means to inform decision-makers. We conclude our paper with a
brief summary of the key findings and some recommendations in Section 6.

2. HIGH-QUALITY LOGISTICS NETWORKS ARE KEY TO
A GLOBALISING ECONOMY

The evolution of logistics networks during the last decades can be characterised by a strong
rationalisation of business processes. Companies have become more aware of the impact that their
logistics organisation can have on the costs of doing business and on the degree of satisfaction of
their customers. Facilitated by the advent of information and communications technology and the
lowering of trade barriers, companies have sought to optimise their logistic processes by continuously
restructuring distribution networks and logistics partnerships. Logistics costs have fallen world-wide
by 20-40% in the last fifteen years (ELA, 2002). Companies have found that one of the instruments
to save resources and improve performance is to outsource logistics tasks to specialised service
providers. Over a longer term, we can see that companies have been withdrawing to their core business
by sourcing transport services (the so-called 3PL) and wider logistics services (4PL) from outside.
At the same time, many external drivers have steered the development of logistics services. The series
of production steps of goods is increasing, as the firms that produce goods tend to become more
and more specialised, searching to reap economies of scale. The so-called “focused factories”
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(producing only one specific, specialised item) are an extreme example of this. The increased
technological possibilities to offer highly customised goods and to deliver these at short notice to
markets worldwide are much appreciated by the consumer, and firms now compete to surpass each
other in the area of logistics performance, instead of competing on product prices or physical product
quality alone.

Over the past years there has been a sustained trend towards the globalisation of business. Ohmae
(1985), for example, points to the trend of several life-style preferences around the world which creates
ever-wider markets for products. Upstream in the market, there are also several important factors
which drive the process of globalisation. Increasingly, it is too expensive to duplicate best
manufacturing practice in each of an organisation’s major markets. Manufacturing facilities have
therefore become more focused, both by product specialisation and geographical location. Inevitably,
as the process of globalisation continues, the character of companies must change.

The multinational and transnational or global corporations are not the same thing. The
multinational corporation operates in a number of countries and adjusts its products and prices in
each country - at high relative costs. The global corporation operates with resolute certainty - at low
relative costs - as if the world (or major regions of it) were a single entity; it tries to sell the same
products in the same way (Levitt, 1983).

Achieving economies of scale in business has been an important parallel development, in line
with the changes in globalisation and manufacturing. If economies of scale exist that extend beyond
the size of national markets, then there is a potential cost advantage to companies through centralised
production (Lee, 1986). In other words, it will be worthwhile manufacturing in one location, to serve
a number of markets, rather than to have national manufacturing units. This has been the strategy of
companies such as Procter & Gamble, Kimberly-Clark and Unilever. A vital point about single sourcing
of production is that it distances many final customers from production, as shown in Figure 4.

Figure 4. Host-market production versus single source production

(A) Host market production (B) Single source production
(multinational companies) (transnational companies)
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Source: Adapted from Dicken, 1986.
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For the multinational company operating a host-market production strategy, customers and
production are in close proximity. As Figure 5 shows, this is less true for a global or transnational
company practising single-source production; it follows that there are major implications for logistics
management in this transition from multinational to global operations, leading to a growing
fragmentation of flows and increased transport distances.

Figure 5. Single source production operating in a hub network

(C) Single source production
(transnational companies operating in hub network)

The above trends have introduced an important dilemma into logistics thinking — weighing
logistics costs against logistics service quality. The supply chain management discipline embodies
this strive to balance these two sides of the equation in order to raise profits, shareholder values and
market shares. Especially when considering which changes in logistics networks are yet to come,
this dilemma involves a tension between increasingly complex consumer demands and logistic costs.
More specifically, on the one hand, the firm is faced with a fragmentation of flows because of smaller,
customised shipments in higher frequencies; on the other hand, the need to maintain control over
cost levels through benefits of scale in the logistic process is as high as ever. Typically, companies
are now turning outside the boundaries of the firm and are seeking horizontal co-operation to bundle
flows and save costs. Before we look at these co-operation issues, we first describe the spatial changes
in logistics networks that accompany these globalised flows.

3. THE EVOLUTION OF LOGISTICS NETWORKS RESULTS IN
NEW SPATIAL INTERACTIONS

Figure 6 shows how, from a consumer perspective, the two main “megatrends” in terms of the
evolution of logistics networks, namely “customisation” and “responsiveness”, are melting together
to form new structures which satisfy the above demands.
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Figure 6. Market drivers for new logistics concepts
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We see an increase in product variety, up to the level of individualised products and services.
Eventually, this will go hand in hand with an improvement of lead times to the extent that customised
products have the same responsiveness as standardised products have now. Note that the two main
axes for development, “service responsiveness” and “customisation”, can be operationalised using
practical performance criteria like lead time or reliability, shipment size or frequency.

The question that needs to be answered is how these trends in logistics concepts are related to
the global spatial economy. These relations are bi-directional, i.e. logistics structures depend on spatial
economic structures and also influence them. We have two perspectives from which we observe these
relationships:

1. The sectoral perspective: which logistics structures will evolve as a result of the above trends?
We describe these changes in the remainder of this section.

2. The spatial perspective: what is the implication of long-term changes in logistical structures
upon economic growth and economic development at various spatial levels (local, regional,
continental and global)? (Figure 7).
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Figure 7. Interrelationships between logistics structures and spatial economic structures
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The horizontal, i.e. sectoral, dimension in the figure combines the two trends of responsiveness
(translated into order lead time) and customisation. The higher the degree of both responsiveness
and customisation and the higher the importance of individualised products and services, the nearer
we are to the central axis of the figure. The spatial dimension is built up as concentric rings around
the central area of consumption, the market. Figure 8 shows how different production and distribution
concepts result in this spatial layout, from the global scale towards the local market.

These network structures vary according to the degree of customisation and the degree of
responsiveness required. Typical trends are the moves from European distribution, based on production
to stock, towards production to order, where delivery takes place directly or through cross-docking.
Also new concepts like rapid fulfilment depots (for low-demand but urgent products) and flexible
order production (allowing fast switching in batch size and end-product specifications) are being
introduced to allow for better responsiveness. The changing of distribution concepts is accelerated
by wide-reaching, Internet-based planning and management systems. These do not only include the
new business-to-business and business-to-consumer applications, but business-internal applications as
well. The Cisco spare-part delivery network guarantees fulfilment of any order anywhere in the world
within two hours; this is only possible through a seamless connection between external linkages and
the internal logistics processes.
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Figure 8. Logistics structures by demand segment
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This is a mere illustration of the state-of-the-art transport requirements for products with a high
degree of customisation, short lead time and small shipments. In the next section we will describe
in some more detail these requirements of increasingly global logistics networks upon the management
of transport systems.

4. GLOBAL NETWORK MANAGEMENT:
NEW DEMANDS UPON TRANSPORT SYSTEMS

The management of the intricate networks (in terms of planning and operations) described in
the previous chapter, places high demands on the freight service industry. The expanding worldwide
economy helped the Top 25 Global Logistics Service Providers (LSPs) towards strong double-digit
growth in 2004. In turn, the large LSPs are prosperous enough to invest in high-quality systems,
processes and logistics networks that have allowed the world’s largest companies to implement
efficient supply chains stretching from Asia to North America and Europe. This synergy between the
major LSPs and their customers has been highly beneficial to both sides and is likely to continue.
Continuation of this trend towards concentration is anticipated. “The big Third-party Logistics
Providers are expected to continue to get the big opportunities (Foster et al., 2005).”

The present situation on the supply side of the market for logistic services, however, is still
characterised by fragmentation, both in terms of market share and in terms of specialisation. The
top-25 LSPs in the world only have a limited market share, and usually generate most of their turnover
in specific markets. These market specialisations of LSPs may concern a specific product or mode
of transport (e.g. ocean shipping, express delivery) or geographical coverage.
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On a global level, the big LSPs are by definition intermodal companies. For intercontinental
transport, intermodal transport, especially container-based intermodal transport, is the only way. On
a European continental level, however, intermodal transport is of only limited importance for the big
LSPs. Only a few LSPs have integrated intermodal transport into their intra-European service
offerings. Examples of LSPs that do make use of intermodal transport on a substantial scale include
Stinnes (part of Deutsche Bahn) and P&O Nedlloyd/Maersk Sealand (operating the ERS rail shuttle).
Most of the LSPs, however, are very much road oriented.

As a result of the increasing sophistication required for logistics systems to fulfill the growing
demands from their users (or clients of these users), there is an increasing need for flexible logistics
structures that aim towards:

» Cost and asset efficiency;
* Responsiveness towards changing customer requirements;
» Obtaining marketing advantage.

The first objective is driven even more by the last two, because only if logistic structures are
efficient can they offer feasible solutions in today’s ever more competitive environment. Consolidation
and Collaboration (horizontal as well as vertical co-operation between chain partners) are the most
logical ways to generate lower costs per unit of freight. Through consolidation of flows, larger vehicles
can be used and the loading efficiency is optimised. Also through collaboration, the planning of
logistic activities is synchronised, which results not only in a much smoother, seamless flow of goods
through the logistic system, and therefore higher utilisation, but also in the possibility of using cheaper
and slower modes of transport, thus avoiding the need for safety stock (Groothedde, 2005).

The high level of responsiveness required could possibly conflict with the above-mentioned need
for slower and smoother flows of goods, but avoiding this possible conflict is one of the biggest
challenges in the design of logistic networks. The set-up of hybrid networks (which create different
possibilities for flows to reach their final destination) for production, warehousing and transportation,
creates the flexibility required. Some of the production, with a demand pattern that can be predicted
well in advance, comes from far-away locations using low-cost labour. The remainder is postponed
to the last possible moment in locations close to the customer.

Valuable products with a very low demand frequency (C-goods) are stocked centrally and can
be shipped quickly over long distances if the reduction in inventory costs outweighs the additional
transport cost of small lot sizes using express transport. The utilisation of cheap and slow modes in
combination with faster means of transport can sometimes be much more advantageous than that of
high-speed, expensive transport modes, especially for products with a low value density and a high
level of demand certainty. As such, hybrid networks can combine the advantages of both network
alternatives, and thus create higher levels of efficiency and flexibility.

Note that in such a network the Logistic Service Provider (LSP or 3PL) plays a crucial role.
This party has to make sure that the commercial contracts of the producers that have created a
consortium to deliver their products in a synchronised way to their customers (the retailers) are
performed according to the service level agreements they have agreed. This means that in order to
work efficiently and effectively the LSP has to know what specific logistic agreements exist between
all parties concerned, and has to know the orders and production plans timely in advance. Also he
has to make sure that the utilisation of the resources is optimised and that pro-active action is taken

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



144 - EMERGING GLOBAL LOGISTICS NETWORKS

if unplanned actions occur that obstruct the current plan. It is clear that such a hybrid network asks
for a good coordination and synchronisation of the actions of each of the partners in the logistics
network.

5. EXTENDING THE BOUNDARIES OF FORECASTING AND MODELLING

Clearly the above will have repercussions for the way in which we prepare our strategic
information base to support the policy making process. When preparing scenarios for globalised
transport and forecasting the consequences of policy measures, we need to take into account the
interrelations between transport, logistics and trade. We need to progress from a way of thinking
which is mostly focused on transport to one that includes the advance logistic network forms discussed
in this paper. In this section we discuss some consequences for our approach towards analysing this
integrated transport-logistics-trade system.

The development of international trade is influenced by differences in factor costs in the
respective regions as well as by the barriers to trade, both regulatory and generated through the
distance between these regions. From this perspective, neoclassical equilibrium theory is an excellent
starting point to forecast globalising transport patterns. Considering what has been said earlier in this
paper, the only extension with this theory is that, instead of distance and transportation costs being
used as measures of resistance between regions, one introduces the concept of total logistics costs

(Figure 9).

Figure 9. Conceptual model linking logistics and trade
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These costs reflect not only transport-related elements but also all relevant logistics costs which
include storage, handling and inventory costs. In a situation where travel costs decrease and
differences in factor costs remain high, globalisation can be expected to continue. Should production
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costs differences diminish and transport costs increase, however, the opposite would be likely.

The relationship between logistics and transport is explained by the logistics costs function, which
is defined by the trade-off between transport, inventory and handling costs. Structures with many
depots and small but frequent shipments will emerge when firms are primarily service-oriented, and
will generally be preferred when transport rates are high. While the decrease in transport costs has
placed increasing pressure on firms to centralise their inventories, the increasing emphasis placed by
firms on quality of service is leading to growing pressure to decentralise operations.

GCE modelling, already used before and more so since its development by Venables and
Gasiorek (1996), is now available as a means of predicting the welfare effects of transport investment
and policies. Despite the research problems which remain to be solved (see Lakshmanan et al., 2002
and Tavasszy et al., 2002), progress continues to be made in integrating transport models and CGE
approaches into more comprehensive tools for assessment. In order to sharpen our insights into future
logistics structures and their relationship with economic development, we propose to include total
logistics costs into the CGE framework, thus giving a wider interpretation to what is now — in CGE
terms — referred to as ‘transport costs’. Logistics structures can be modelled along the lines of the
SMILE model (Tavasszy et al., 1998) which provides a picture of how logistics structures are affected
by regional and product characteristics. Figure 10 provides a rough outline of the components of this
multiregional spatial logistics model.

Figure 10. Rough outline of a spatial logistics equilibrium model
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At the network level, more detail will be required in terms of the logistics demands of goods.
The models described above only provide a crude picture of networks in that they only include
intermediate warehouses (continental or national distribution centres). The optimisation models from
Groothedde (2005) were developed to design hybrid, collaborative networks. They produce more
sophisticated network forms and thus also create information sufficiently detailed to develop a
multimodal micro-simulation of flows based on dynamic shipment, vehicle and client characteristics
and routing requirements. As these optimisation models are valid for very specific sectors or markets,
the next challenge will be to aggregate and generalise these behavioural rules towards a picture that
is representative of all flows using the European transport network.
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6. CONCLUDING REMARKS

In this paper we provide an overview of the changes in supply chains and networks that occur
as a result of globalisation of production, trade and services. While logistics costs have dropped
dramatically in the last decades, flows have grown twice as strongly internationally as they have
within national borders. Together with the growing capability of firms to individualise their products
and services, this has created new network architectures that can span the entire globe. We describe
these network forms and derive some consequences for transport system planning.

On the one hand transport systems will need to adjust better to a globalising economy, with a
higher variation in different types of networks than ever before. The splintering of flows that occurs
due to the demands of customisation and increased responsiveness will force firms to look outside
their company borders for co-operation and, in the end, for scale. Thus, transport systems will need
to become more flexible and acquire a more hybrid nature to accommodate both slow and large scale
flows as well as small scale, just-in-time shipments.

These changes also have consequences for the scenarios that need to be built. We argue that
the models that supply scenario information and policy assessments are not up the task of accounting
for changes in global logistics networks. Necessary improvements include not only the extension of
transport models to a global level, but also, and in particular, the proper linkages between models
for global trade and transport and the inclusion of the necessary amount of logistics detail in freight
transport models.
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ABSTRACT

The paper begins with some background on the North American Free Trade Agreement (NAFTA)
and the development of trade and transportation in the more than 10 years since its implementation.
It will identify that, unlike the Single Market initiative in Europe, NAFTA is a trade agreement, not
a border-minimizing political union. Its treatment of transport issues is noticeably focused on one
mode, trucking, with less than satisfactory treatment of other modes. This paper then uses the maritime
sector to illustrate the challenges inherent in the existing regulatory climate, and then concludes with
a discussion of what the future likely holds.

Keywords: North America — transportation — policy — economic integration — short sea shipping

1. INTRODUCTION

In 1992, Canada, the US and Mexico signed a trilateral agreement for freer trade, the North
American Free Trade Agreement (NAFTA), with effect 1 January 1993. The agreement contained
numerous clauses to reduce tariffs, to implement a dispute resolution mechanism and to establish the
terms and conditions of a new trade and investment relationship between the three countries. It also
contained provisions to address trade in services, but not all transportation services were included;
in fact, marine and air transport were specifically excluded.

The NAFTA has been a qualified success from a trade perspective. Over the 1990s, the total
trilateral volume of trade (in value terms) expanded at a significantly faster rate than growth in total
world trade (WTO, 2004). As a percentage of global exports, intra-regional exports rose from 7.9%
in 1995 to 10.9% in 2000, but then dropped to 8.3% in 2004 (WTO, 2005). Therefore, the simple
conclusion is that from 1993 to 2000, the NAFTA was a success in generating trade. Trefler (1999)
concluded that tariff removal explains most of the success, but not all. Clausing (2001) and Schwanen
(1997) argued to the contrary. Factors such as Canada’s currency depreciation (in the 1990s), its
subsequent appreciation (in the last two years) and the mid-1990s Peso crisis in Mexico, as well as
a restructuring of foreign direct investment through the period, also contributed to changing the trading
relationships.

While those outside North America might assume that the NAFTA trading area is similar to the
EU in its treatment of transport, nothing could be further from the truth. Between Canada and the
US, it was the earlier Canada-US Trade Agreement, 1988 (CUSTA) that altered conditions affecting
Canada-US trucking and rail operations. Air transport access continued to be negotiated under
existing bilateral arrangements, and, as desired by the Americans, marine transport was not included
in either CUSTA or NAFTA.
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The CUSTA liberalized access to international transport markets for Canadian and US transport
companies, but retained existing cabotage restrictions on domestic traffic. Investment restrictions were
lifted and, as a result, Canadian and American trucking companies invested in each other’s businesses
and consolidated operations in the much more competitive environment that the earlier deregulation
brought to both countries (Brooks and Ritchie, 2005).

The NAFTA extended the CUSTA to Mexico. The NAFTA negotiators hoped to mirror the
success that the CUSTA granted Canadian and American trucking and rail companies; as a result,
the NAFTA locked in gains already made in Mexico, and established timelines for phasing-in
regulatory reforms and changes to the investment provisions, to bring them into alignment with what
already existed between Canada and the US (Cameron and Tomlin, 2000). While the NAFTA
promised to extend investment access to Mexico, the promise was not delivered (Brooks, 2001). The
phased-in reform plan was not executed as agreed; the Mexican trucking dispute stalled all progress
on access and investment in the trucking sector!. Mexico had passed the legislation, but when denied
trucking access, did not implement the legislation.

The critical difference between the European “single market” approach and the NAFTA
philosophy was the extent of the freedom of access acquired by transportation companies®. In
dismantling their internal borders, the Europeans developed a phased process for the liberalization
of transport services, including air and maritime transport. They also developed support programmes
to enhance European transport networks, networks that support and enhance trade. This approach
was not adopted in the NAFTA negotiations.

This paper will present some facts about NAFTA’s impact on transportation services. Then, it
will focus, as an illustration, on one particular mode that was excluded from the agreement — the
marine sector. It will then look to the future and comment on what is likely to be the future in trade
in transportation services in the North American “free trade area”.

2. NAFTA AND TRANSPORTATION

In theory, NAFTA made significant gains in opening international point-to-point traffic to
trucking and rail carriers. It proposed timelines and milestones for market liberalization but did not
include changes to cabotage restrictions; domestic traffic would still be required to use national
carriers. It did not address the uneven playing field in terms of subsidies to transport users,
immigration and access to capital, nor critical differences like rules regarding exit from the market
(bankruptcy, abandonment of right of way or conveyance), corporate taxation or governance. Brooks
(1994) identified four issues that were important to transport companies but not fully addressed in
the agreement: these were non-tariff barriers; access to cargo; ownership and investment regulations;
and investment screening. Many of these barriers were left to a newly-created institution, the Land
Transportation Standards Subcommittee (LTSS), to continue the negotiations and seek trilateral
resolution.
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By 2000, the LTSS had concluded agreements in the areas of, among others, legal driving age,
driver logbooks (format and contents), applicable medical standards, language of jurisdiction and
regulations governing hazardous materials transport, although not within the tight time frame proposed
by the agreement. Since 2002, no progress reports have been published, although each country has
a separate web site detailing the multiplicity of applicable equipment standards in the trucking industry.
As a result, equipment standards remain a significant non-tariff barrier for truckers, with carriers facing
more jurisdictions and combinations than is reasonable to expect any geographically dispersed
company to comprehend, let alone provide. Furthermore, both Canada and the US recently but
separately developed new trucking hours of service regulations without any visible effort to harmonize
requirements on a bilateral basis.

Because rail provides its own infrastructure (unlike the other modes), the railways have always
had the ability (although not necessarily the funds) to invest in infrastructure to resolve bottleneck
issues and, while the investment regime prevented controlling investment in Mexican railways, the
railways have not experienced as many of the challenges arising from the NAFTA that were felt by
the other modes. Since the terrorist acts of September 2001, the rail industry has worked
collaboratively with the Department of Homeland Security to develop systems and procedures to meet
US security concerns. The industry is now well-positioned for future profitability within its existing
continental network. The future will be constrained by the elimination of redundancies over the past
decade, and so the rail network may not be able to expand at the pace necessary to assist other modes
in coping with the looming capacity constraints they face.

Air and marine services were specifically excluded from the NAFTA. With respect to the former,
it is interesting to note that Canada concluded its first “open skies” agreement with the US in 1995,
although it was not considered as such by the US, who recorded its 11 November 2005 “open skies”
agreement with Canada as its 73. With respect to the marine mode, Canada and Mexico signed
annexes for liberalization of marine bilateral services as the US opted out of including the marine
mode in the body of the agreement.

As already noted, the NAFTA was a trade success, particularly in its earlier years. While the
NAFTA negotiators envisaged a growth in trade arising from liberalization, the impact of this growth
on transport infrastructure at the border was not adequately considered. Investments in border
personnel and physical infrastructure were minimal, and the capacity of the border infrastructure to
handle the resulting growth in trade has proven to be inadequate. Because the NAFTA did not contain
any institutions of a bi-national nature to address border infrastructure investment, such investment
was left to each country to determine and the development of new infrastructure has been the subject
of jurisdictional debate. There was no vision of a trilateral infrastructure investment mechanism, as
is the case with Europe’s Trans-European Networks programme. The biggest challenge today,
according to Canadian trucking companies, is shipment delays at the Canada-US border and their
economic cost (DAMEF, 2005). This conclusion confirms earlier work by Taylor et al. (2004) in that
delay has become an economic challenge that must be addressed.

More trade means more goods for transport companies to carry (unless that trade growth is in
services). North American Transportation Statistics (2006) data on trans-border trade by mode of
transport (in tonnage terms) for the three trading partners are presented in Table 1. With the exception
of a well-developed pipeline network for Canadian oil and gas sales to the US, road transport is a
key player in the continental transportation system. However, road’s modal share in Canada-US trade
has been stagnant, being 20.2% of tonnage in 1995 and 19.2% of tonnage in 2004. The tonnage
carried by road southbound has been essentially flat since 2000. In the other direction (US-Canada),
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Table 1. North American Trade by Mode (in 000 metric tonnes )

Route/Year 1990 1995 1998 2000 2002 2004
Canadian Imports from the US U 87758 | 131836 122814 | 128865 | 167 481
Air U 1527 1765 1796 1814 4 988
Water transport U 27236 36477 33410 36 067 26 187
Road U 45734 72 291 67 847 68918 94721
Rail U 12 180 14 067 17 624 18 103 19974
Pipeline and other U 1 080 7236 2136 3 963 21613
Canadian Exports to the US 176424 | 271905 | 303830 | 335136 | 347324 | 364132
Air 201 563 477 734 759 660
Water transport 40 060 45273 49 084 53 191 60 585 66 273
Road 39164 54923 64 624 70 808 71097 70 047
Rail 32327 48 476 56 309 63 690 64 381 74 845
Pipeline and other 64672 | 122670 133 337 146 712 150 503 152 306
US Exports to Mexico N N N 51000 48 652 U
Air 30 28 62 86 69 57
Water transport 9027 8632 18 553 25157 23 061 20267
Road N N N N N N
Rail N N N N N N
Pipeline N N N N N N
US Imports from Mexico N N N 110888 | 123110 | 136 013
Air 18 36 60 80 55 63
Water transport 43115 63719 81734 83232 93 606 101 633
Road N N 17 496 20 688 21214 25 586
Rail N N 5430 6 636 7816 8457
Pipeline N N 57 117 5 8
Canadian Exports to Mexico 698 2278 2781 3653 2766 4182
Air 8 32 11 13 20 63
Water transport 459 1893 2421 2992 1874 2573
Road 83 176 183 302 400 481
Rail 149 176 166 346 472 1 066
Pipeline and other NS NS NS NS NS NS
Canadian Imports from Mexico 1373 2209 3600 3743 3923 4 392
Air 22 4“4 56 88 119 119
Water transport 846 617 1 863 2141 786 1320
Road 346 624 1558 1212 1556 1901
Rail 141 275 118 298 280 419
Pipeline and other 18 649 5 4 1183 634

Note: Because each country defines and collects merchandise trade data differently, these numbers should be
treated as approximate only. Detailed use should rely on the original data available at the NATS web site.
This table is an amalgam of Tables 6-2a and 6-2¢. N = Data are nonexistent, U = Data are unavailable.

Source: Selected from North American Transportation Statistics (NATS) database, January 20006.
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there has been a recovery and the share has grown from 52.2% in 1995 to 56.5% in 2004. DAMF
(2005) reported on the significant cost of delay due to compliance with US import security measures.
Security is considered by companies competing in the trucking sector to be a significant market access
problem.

Canadian and Mexican tonnage to the US by marine transport has grown since the signing of
the NAFTA. In the case of the southern border, cross-Gulf of Mexico trade in petroleum products
is the key explanation; on the northern border, the cross-Great Lakes trade is also strong, with the
Canada-US transport by water share growing slowly from 16.6% in 1995 to 18.2% in 2004. However,
while the southbound volume by water is growing, its share of the total tonnage has deteriorated
steadily from 31% in 1995 to 15.6% in 2004. It is believed that the shifting market situation is due
to greater participation by foreign flag vessels in trans-border trade, and cannot be attributed to the
NAFTA as it did not perceptibly alter access rules.

The freight transport markets in the three countries (Table 2) clearly illustrate the asymmetrical
nature of the relationship with respect to the transport sector. The importance (and dominance) of
both rail and road to US domestic transport is evident. Also noticeable is the volume of US domestic
shipping, both brown water (inland) and blue water (coastal), with coastal shipping at ten times the
size of Canadian and Mexican shipping combined, and inland at twenty times that of Canada’s inland
shipping.

Table 2. Freight Transport (billion tonne-kilometres) 2003

Inland Total Coastal
Rail Roads waterways | Pipelines inland shipping
freight
Canada 317.9 185.0 247 303.5 831.1 17.5°
Mexico 23.7 195.2 . . . 222
United States 2200.2° 15344° 506.7° 855.8° 5464.4° 384.9°

Notes: .. = not available; -- = not applicable; a. 2001; b. 1998; c. 2002; d. 1999; e. 2000.

Sources: Trends in the Transport Sector, ECMT, Paris 2005; IRTAD: www.irtad.net, as cited by the OECD
(2005), OECD in Figures (OECD Observer 2005, Supplement 1), http:// www.oecd.org, last accessed
24 February 2006.

Like Europe, North America has an extensive coastline and inland river system. It also has the
largest freshwater lake system in the world, and the Gulf of Mexico region boasts that it is home to
59 million in population and seven of the 12 busiest US ports (Springer, 2005). However, the pattern
of modal choice in the transport sector differs substantially from that seen in Europe; road accounts
for 44% of the European Union’s goods transport market, while short sea shipping accounts for the
next largest share at 41% (European Commission, 2001: 12, 24). These facts indicate that short sea
shipping could, and some might even say should, be a stronger transportation mode for the continent.
The balance of this paper will focus on the marine mode in particular within the context of the
NAFTA.
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3. THE SPECIFIC CASE OF MARITIME TRANSPORT IN NAFTA

As can be seen from Tables 1 and 2, marine transport is a player in NAFTA transport but
not as large a one as might be expected, given continental geography. Problematically, most of the
international trade between the three is carried in foreign flag vessels. Participation of Canadian and
US owners is through foreign flag tonnage. Canadian owners in international shipping activities prefer
to choose a foreign flag, with 57.6% of the Canadian-owned fleet registered under foreign flags; the
US percentage is even higher at 77.8% (UNCTAD, 2005: 33). That said, the US flag fleet is significant
with 5.3% of the world fleet measured in deadweight tonnes; the Canadian-registered fleet is only
6.5% the size of the US-registered fleet, while the Mexican fleet is smaller still, at 2.8% the size of
the US fleet (UNCTAD, 2005: Annex IIIb). Given the sheer size of shipping owned by US interests,
and the industry expertise held by Americans, the US’ stance on protecting their market from Canadian
and Mexican shipping interests is surprising.

Chapters 24 and 27 of the US Merchant Marine Act of 1920 (also known as the Jones Act)
state that cargo may not be transported between two US ports unless it is transported by vessels
owned by citizens of the US, built and registered in the US, and manned by a crew of US nationals.
While protection of coasting trade is contrary to the overall liberalized trade intentions of both the
NAFTA and the CUSTA, the US was not prepared in either negotiation to open the market by
providing access in shipping. While many countries do impose restrictions on domestic shipping,
“the scope of US restrictions is almost certainly unparalleled” (Hodgson and Brooks, 2004: 62).

The US is not alone in its approach to domestic shipping. Both Canada and Mexico practice
protectionist policies. With the passage of the Coasting Trade Act in 1992, Canada closed domestic
shipping to all but Canadian ships, albeit with a waiver provision, reconfirming “the same protectionist
philosophy that has existed ever since Canada inherited its coasting trade regime from Britain”
(Hodgson and Brooks, 2004: 51).

Mexico too wishes to protect its small and aging domestic fleet. This means that North
American cabotage policies are significantly at odds with trends in European shipping. In Europe,
the interplay between international and domestic shipping means each aspect of the business is able
to support the other through an adverse business cycle. Such is not the case in either Canada or the
US.

To compare North America shipping with European maritime transport is like comparing night
with day. The Cockfield Report (Commission of the European Communities, 1985: 30) envisioned
a Single European Market in maritime transport services. To achieve this end, a strategy for the
phasing out of restrictions was planned so that the European shipping industry could become
internally fair and externally competitive against other flags (Brooks and Button, 1992). While the
implementation was protracted, any EU flag ship that is eligible to engage in its own coasting trade
is now able to engage in coasting trade activities in any other EU State. Some States, including the
UK and Norway, have no restrictions on the use of ships of any flag in their cabotage trades.
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In addition, tonnage tax, or an equivalent, is available in the large majority of European States;
this effectively reduces corporate tax to very low levels. Many states also provide varying degrees
of relief from income tax for seafarers. Formally endorsed as EU-wide policy, this type of State aid
effectively reduces or eliminates any differential in the cost of conducting operations between the
domestic and the international sectors of the industry. The unrestricted movement of ships from one
sector to the other is in sharp contrast to the separation between the sectors imposed by Canada’s
implementation of its international shipping corporation tax regime (Brooks and Hodgson, 2005).

In 2001, the Canada Transportation Act Review Panel recommended that Canada make clear to
the US its preference for eliminating the restrictions on entry to domestic shipping in the Coasting
Trade Act and offer to negotiate equivalent bilateral elimination (Public Works and Government
Services Canada, 2001: 146). The opportunity to do so has either not arisen or Canada has not shown
the political will to engage its NAFTA partners on the issue. It is highly likely that here too, events
have conspired to move the agenda forward in a different way, and that is the recent and growing
interest shown by all three governments in short sea shipping.

On 6 November 2003, the three NAFTA countries signed a Memorandum of Cooperation on
Sharing Short Sea Shipping Information and Experience between the Transportation Authorities of
Canada, Mexico and the United States of America. The objective was to collaborate on examining
the future potential of this transport option to all land transportation. Looking to Europe, North
Americans were impressed by the ability of Europeans to develop modally integrated options to get
trucks off congested roads and onto more environmentally friendly short sea operations.

Depending on the location, the development of short sea shipping in North America may or
may not be hindered by cabotage regulation. Large parts of the current market — the Gulf of Mexico,
Great Lakes, East Coast or West Coast routes — operate under foreign flag. Unlike Europe’s
examination of a European flag, a NAFTA flag option has not been examined critically. Enthusiasm
for future changes to the marine cabotage regime is checked by Mexico’s clear indication at the North
American Marine Conference in Vancouver in April 2006 that cabotage rules must be retained to
afford Mexican nationals the opportunity to rebuild their small domestic fleet for short sea purposes.
As US labour has long been clear that the Jones Act is sacrosanct, changing Canada’s Coasting Trade
Act unilaterally costs Canada without reciprocal gain.

Brooks and Frost (2004) identified a number of impediments to the development of short sea
shipping between Canada and the US; these include the Harbor Maintenance Tax on shallow draft
vessels, advance notification rules that were designed for transoceanic moves applicable to short sea
operations, Canadian Customs charges at new operations, and the maintenance of severely restrictive
cabotage rules. Brooks, Hodgson and Frost (2006: iii) concluded, as a result of a detailed examination
of the current policy environment, that the government should give some consideration to fixing these
through regulatory convergence. Of particular interest, Brooks, Hodgson and Frost (2006: 63) found
that:

under the current national shipping policy regime, the commercial benefits flowing from the
provision of short sea service, beyond those accruing to the shippers and ports, would only
likely be of modest benefit to Canada. At the same time, the shift of cargo off the land routes
would presumably negatively impact land-based Canadian transportation service providers, be
they truckers or rail services. Thus, unless there is some change in Canadian shipping policy,
a successful transition to a short sea shipping service, for a given level of cargo transportation
demand, is likely to result in a net loss of business to Canadian transportation service providers.
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In other words, the key beneficiary of a successful short sea service would be car drivers on
congested US highways, at the expense of Canadian trucking companies.

Another irony of the existing situation is the effect of the US Harbor Maintenance Tax:

[The tax] may be viewed as working, at least theoretically, in Canadas favour since, by
unloading US-bound cargo in Canadian ports and moving it overland, the tax is avoided, thus
making Canadian ports attractive in relation to their US counterparts. ... However, it serves to
stimulate rather than discourage a shift to the use of land modes, and therefore works at variance
with the thrust of the arguments for encouraging short sea shipping (Brooks, Hodgson and Frost
(2006: 71).

Moreover, the primary purpose of the tax is to fund dredging activities, but most short sea
services use shallower draft vessels in ports not requiring dredging. A rethink of the tax in the context
of not just US domestic shipping, as is currently happening with discussion of HR 3319 but in a
NAFTA-wide context would increase the probability of adoption of short sea as a trans-border
congestion mitigation solution.

The US Government Accountability Office (2005) recognized the serious congestion problem
the US faces in handling future freight requirements and yet, in spite of its recognition of this problem,
the agency did not look beyond its borders and think continentally. The GAO report defines short
sea as a domestic mode. It is further evidence that continental perspectives are not first and foremost
in the mindset of the country that dominates the North American free trade relationship.

4. CONCLUSIONS

As should be clear from this paper, sometimes the countries in the NAFTA region make decisions
trilaterally, sometimes bilaterally, but usually domestically. The supranational institutions are weak,
lack sufficient autonomy and are under-funded or just not there. The mindset of most politicians in
the region still seems to reflect a protectionist self-interest that fails to see the benefits of larger
economic integration and trade facilitation for the region as a whole. In spite of this, the region is
strongly integrated, particularly in some sectors like energy and auto production.

Canada depends more on the (mainly US) regional market than Belgium and Luxembourg depend
on the European market. ... [1t] is unlikely that NAFTA will evolve in the near future towards
more than what it currently is, a free trade area (Coiteux, 2004: 189).

One could add to this quote: “and a transport market that is relatively protected in spite of the
NAFTA.”

For Canada, trade facilitation is its principal interest in the Canada-US and Canada-Mexico
relationships. For the US, security is the national priority and trade is clearly second. Mexico,
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meanwhile, seeks to bring the informal economy into its formal economy, improving transparency
and living standards. As a result of this, the NAFTA partners need to make any changes a “win” for
Mexico in order for it to be a win for all. Both Canada and Mexico need to see transportation
liberalization and investment in transportation services infrastructure as an important component of
their plans for participation in future growth in the North American economic region.

Making changes to the NAFTA will be just about impossible from a political perspective.
Congress is not in favour of opening up the agreement and progress on implementing the original
deal has stalled. Furthermore, the failure of the dispute resolution to resolve either the Canada-US
softwood lumber dispute (ultimately resorting to a negotiated settlement), or the Mexican trucking
access issue, call into doubt the willingness of the US to abide by the institution that so many thought
would secure the region from political interference and provide stability to the relationship.

That does not mean that there is no potential for further development in the transport field. In
spite of the failure of the LTSS to make progress in the post-9/11 period, there has been the formation
of the Trans-Border Working Group to grapple with issues of infrastructure inventory and border
management. It is disappointing that this approach has meant two bilateral institutions rather than
one trilateral arrangement.

In 2005, the three governments signed the Security and Prosperity Partnership of North America
(2005). This document sets out a plan of actions, committed to by the three government leaders, to
push for further developments within the NAFTA free trade area. There is little action planned in
the area of maritime transport, except as it relates to maritime security. On the maritime side, though,
the Memorandum of Cooperation does provide a limited institution through which maritime issues
can be addressed, albeit only as a sharing of experience. The three governments recommitted to this
in April of 2006 when they signed a Declaration in Vancouver at the North American Marine
Conference to form a steering committee to facilitate the aims of the MOC and further specify areas
of cooperation.

As solving infrastructure problems unilaterally does little to address border bottlenecks, there
is a strong need for bi-national, if not trilateral, solutions to border infrastructure issues. While the
Trans-Border Working Group is not as strong an institution as is needed to be effective, it is at least
a start. The Working Group, the Security and Prosperity Partnership, and the conclusion of a new
air bilateral are all signs that the neighbours are talking over the fence, although the conversation
includes no mention of reopening the NAFTA agreement itself as a way to make progress. Now that
Canada has elected a more right-leaning federal government, the Canada-US relationship has
improved. All North Americans are now waiting to see what happens in the July 2" Mexican elections
before transport discussions are likely to gain any traction. As far as trade in transportation services
is concerned, North America still has a long way to go to be considered a free trade area.
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NOTES

1. The NAFTA promised complete access to international cargo by trucking companies of all three
countries within NAFTA by 1 January 2000 in a three-phase process; in December 1995, the
Mexican Government stopped action on investment liberalization when the Clinton administration
failed to deliver the first phase of Mexican trucking access to the US market. President Bush
campaigned in 2000 on honouring the NAFTA obligations, and he has not fulfilled his promise.
On 7 February 2001, the NAFTA Arbitration Panel issued a final ruling that removed barriers
preventing Mexican trucks from operating in the US; because of failure to develop the
implementing regime, access remains closed to the Mexican trucking industry.

2. The right to provide transportation services freely within the region was a key tenet (para. 108)
of Europe’s Common Transport Policy.

3. In 2005, Congressman David Weldon introduced a bill, the Short Sea Shipping Tax Exemption
Act of 2005 (H.R. 3319) to waive the tax for containers and trailers between US mainland ports.
As of June 2006, it sits with the House Committee on Ways and Means, to which it was referred
after introduction.
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1. ASEAN IN A NUTSHELL

The Association of Southeast Asian Nations (ASEAN) was established in 1967 by five member
countries — Indonesia, Malaysia, the Philippines, Singapore and Thailand. It is one of the most
successful regional groupings among developing countries to date. The Association was later joined
by five more countries, namely Brunei (1984), Vietnam (1995) Lao PDR and Myanmar (1997) and
Cambodia (1999). In 2005, the region hosts a combined population of 580 million, making it the
most populous emerging market regional trade area. Its GDP totalled US$2.53 trillion, roughly 4.5%
of World GDP, while its exports, at US$500 billion, contributed to 6% of global exports'.

ASEAN has made great efforts in liberalizing trade within the region under the ASEAN Free
Trade Agreement (AFTA). In January 2003, tariffs between member countries were reduced to 0-
5% for all products, except a few on the general exception and sensitive list of each member country?.
Intra-regional trade now stands at roughly a quarter of the region’s total international trade. The region
has also been forging closer economic ties with the rest of Asia. It has signed an FTA with China
and South Korea and is working on one with Japan and India.

Unlike trade, however, regional liberalization in the service sector, including transport, has not
been as forthcoming. This is because most member countries still hold a very much protectionist
stance when it comes to the service sector. Stephenson and Nikomborirak (2002)* found that member
countries’ commitments in the AFAS (ASEAN Free Trade Agreement in Services) are marginally
better than those made in the GATS, reflecting lack of willingness to liberalize regional services trade.

Why are ASEAN members so averse to regional liberalization of their service sector?

Anecdotal evidence suggests that less developed member countries are often reluctant to open
up their domestic service markets to more economically advanced member countries. This may be
the case because key service sectors - i.e. financial services, transportation, telecommunications,
utilities, etc. - require large fixed investments and a global network that naturally places multinational
companies at a clear comparative advantage over domestic providers. Hence, foreign competition
would be prohibited to preserve local providers. Even for the least developed economies, which are
starved of much needed funding for infrastructural development, selective joint ventures rather than
broad market liberalization are the preferred means of mobilizing foreign capital and expertise. From
a mercantile point of view this equates a country’s welfare to that of domestic service providers rather
than consumers; liberalization will lead to a very much skewed distribution of benefits in favour of
more developed countries and thus is not desirable. It is then no surprise that service sector
negotiation in ASEAN, where there is a marked discrepancy in the level of economic development
among member countries, has not achieved much success thus far.

The development gap is indeed glaring. In the year 2005, the GDP per capita of the most
economically advanced member state, Singapore, was estimated to be US$28 100 (PPP), while that
of the least advanced nation, Myanmar, was US$1 700, as can be seen in Table 1. The gap in transport
services is just as conspicuous. Singapore stands out as the member with the most advanced transport

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



172 - STATE-OWNED ENTERPRISES: A CHALLENGE TO REGIONAL INTEGRATION

sector, with by far the largest number of both commercial maritime and aviation fleets.

The gap

between older members and new members, i.e. Lao PDR, Cambodia, Myanmar and Vietnam, even
excluding Singapore, remains overwhelming.

Table 1. Basic Indicators for ASEAN Economies
and their International Transportation Services

Country @ (2) 3 (C)) é)
Population GDP GDP per | Maritime Fleet | Aviation Fleet
(million) (PPP) capita (no. of (No. of aircraft)
USS$ billion (PPP) container
vessels)

Brunei 379 444 6.842 23 600 0 10
(July 2006 est.) | (2003 est.) | (2003 est.) (2001)

Cambodia 13 881 427 30.65 2200 12 n/a
(July 2006 est.) | (2005 est.) | (2005 est.) (2005)

Indonesia 245 452739 865.6 3 600 41 n/a
(July 2006 est.) | (2005 est.) | (2005 est.) (2005)

Laos 6368 481 12.13 1 900 0 n/a

(landlocked) (July 2006 est.) | (2005 est.) | (2005 est.)

Malaysia 24 385 858 290.2 12 100 45 101
(July 2006 est.) | (2005 est.) | (2005 est.) (2005) (2001)

Myanmar 47382 633 78.74 1700 0 na
(July 2006 est.) (2005 est.) | (2005 est.)

Philippines 89 468 677 451.3 5100 7 35
(July 2006 est.) | (2005 est.) | (2005 est.) (2005) (2001)

Singapore 4492 150 124.3 28 100 196 111
(July 2006 est.) | (2005 est.) | (2005 est.) (2005) (2001)

Thailand 64 631 595 560.7 8300 20 81
(July 2006 est.) | (2005 est.) | (2005 est.) (2005) (2001)

Vietnam 84 402 966 232.2 2 800 4 n/a
(July 2006 est.) | (2005 est.) | (2005 est.) (2005)

Total 580845 970 2 652.662 92 400 325 328

Sources: (1) —(4) The World Factbook, CIA.
(5) Statistical Yearbook 2004, UNESCAP.

For example, a regional open-sky would likely benefit more developed member countries with
major regional airlines and an extensive global network, such as Singapore Airlines, Malaysian Airlines

and Thai Airways.

On the other hand, liberalization of the haulage industry would likely benefit

less developed member countries with lower wage rates, such as Lao PDR, Cambodia and Vietnam,
threatening higher cost operators in neighbouring countries such as Thailand and Malaysia. Presently,
imports of goods from Lao PDR into Thailand are required to reload onto Thai trucks at the border
to be transported to Bangkok. Laotian trucks cannot operate beyond the border province of Thailand.
This story echoes that found in the NAFTA, where to date the United States have not yet opened
up its borders to Mexican haulage companies since the agreement was signed in 1994,
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The development gap drove service sector liberalization agreements to the sub-regional level,
as members with comparable levels of development are more willing to liberalize among themselves.
For example, goods from or in transit through Vietnam to Laos and vice versa can be transported
by vehicles of either country*. Cambodia, Lao PDR, Myanmar and Vietnam (CLMV countries), the
new members of ASEAN, decided to have an air service agreement just among themselves.
Singapore, Brunei and Thailand, on the other hand, signed an agreement that opened up their air
cargo industries in 2004.

The lack of progress in AFAS thus far has frustrated certain members who advocate a more
liberalized transport industry. Singapore and Malaysia both signed open-skies agreements with the
United States. Singapore also signed such agreements with Australia and Sri Lanka. Other ASEAN
countries such as Thailand are also negotiating a free trade agreement with the US with the hope of
obtaining preferential market access for their manufactured trade in exchange for service-sector
liberalization. Such cross-sector bargaining is not available in AFAS given the relatively small size
of intra-ASEAN trade.

Lack of competitiveness is the often quoted reason for delaying liberalization, but in fact a casual
glance at the market structure of the ASEAN transport industry would reveal a striking dominance
of state enterprises in many transport service sub-sectors. The proliferation of state-owned enterprises
is common among developing countries.

The author of this paper believes state-owned enterprises to be the greatest challenge to regional
liberalization and integration in transportation in the ASEAN region. This is because, from an
economic viewpoint, such enterprises do not operate on a commercial basis, which can easily distort
competition in the market. Moreover, they are often endowed with various privileges - such as
subsidies, guaranteed loans and captive state procurement markets - that are likely to further disrupt
the level playing field.

From a political viewpoint, state enterprises are a major and secured source of revenue for the
government in countries where the tax base is narrow and corporate and personal income tax collection
is inefficient. Monopoly rents generated from state operation in key services such as transport,
telecommunications and energy can be substantial, not to mention the state enterprises’ role as political
machinery for certain governments.

In view of these shortcomings of public enterprises, privatization would appear to be a pre-
requisite for regional integration in transport. If privatization is too ambitious a goal and too sensitive
an issue politically, then clear rules and regulations would need to be established to ensure that state
enterprises and foreign investors could compete on an equal footing in a liberalized regional market.
Unfortunately, ASEAN countries have not made visible progress on the privatization front. Certain
attempts to privatize state-owned airlines in the Philippines and Malaysia failed miserably. In
Thailand, the privatization of the Airport Authority of Thailand was relatively successful. But in
most transport service segments, state enterprises continue to wield market power with impunity due
to restriction to market entry and lack of rules and laws governing fair competition. Indeed, this
does not bode well for the prospect of regional liberalization and integration in transport.

The remainder of this paper consists of three sections. The second section provides an overview
of the role of state enterprises in the ASEAN transport sector and spells out key competition concerns
that may arise from state operation. The third section examines the extent and nature of these
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concerns in the context of ASEAN countries. The fourth section assesses the adequacy of laws and
regulations that may address such problems. The final section provides policy recommendations
concerning key policies that member countries need to agree upon and steps that each country will
have to take in order to ensure effective competition in a liberalized regional transport market.

2. THE ROLE OF STATE-OWNED ENTERPRISES IN ASEAN TRANSPORT SECTOR
AND RELATED COMPETITION CONCERNS

State-owned enterprises still represent a substantial part of GDP, employment and investment
in many ASEAN countries, in particular in the utilities and infrastructure industries such as
transportation, telecommunications, water utilities and energy. The role of state enterprises is even
more prominent in very small and least developed member states such as Myanmar, Lao PDR and
Cambodia.

Many transport sub-sectors in ASEAN are still dominated by state enterprises in both the
operation of transport services and infrastructure, as can be seen in Tables 2 and 3 below.

Table 2 reveals that, bar Philippines Airlines, all ASEAN international carriers are majority owned
by the government. Malaysia’s past attempt to privatize MAS failed miserably such that the airline
had to be nationalized and re-privatized after the government had injected substantial equity into the
airline. The other two main regional airlines, namely, Thai Airways and Singapore Airlines, are
partially privatized in that private investors are allowed to hold a minority share in the airlines,
securing state control over the public enterprise.

In shipping, only some larger ASEAN countries promote national liner shipping services,
namely Malaysia, Thailand and Singapore. These countries joined the bandwagon in the late sixties
when developing countries established national shipping lines in fear of the growing dependence on
powerful western shipping lines which colluded to maintain high freight rates. However, as national
shipping lines proved uneconomical and too costly to maintain, many developing countries decided
to relinquish state ownership in maritime services. Against the global trend in privatization of state-
owned shipping lines since the late eighties, ASEAN governments continue to hold on tight to their
ownership in national shipping companies. As a result, most major airlines and shipping lines in
ASEAN countries have remained mostly state-owned until today.

The Philippines’ case is somewhat different. Initially the State was not involved in the shipping
business but had had to nationalize the failing private shipping company.

All transport infrastructures are owned by the government, but some are managed by private
contractor. All major international airports in original ASEAN-5 countries are operated by the state
of public enterprise. The Bangkok International Airport is the only one where the state-owned
enterprise operating the airport, the Airports of Thailand PCL, has been partly privatized and listed
in the Thai stock market. New terminals and expansion of airports more recently have been contracted
off to private concessionaires. The Philippines had contracted out the third terminal to a private
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company, but had had to nationalize the project after the company’s failure to complete the airport

on time.
Table 2. National Airlines and Shipping Companies
State Owned Enterprise
Country International Aviation International Shipping **
Brunei Royal Brunei Airlines — 100% owned | N national shipping line
Indonesia Garuda Indonesia — 100% No national shipping line
Malaysia Malaysian Airlines — 69.34% L4 Malaysiap International Shipping
Corporation — 62.4% held by state-
enterprise Petronas and 13% by
state investment and retirement funds.
The Philippines Phjlippines Airlines (PAL) - | ® Galleon Shipping — 100% state-owned
privately owned
Singapore Singapore Airlines — 56.76% ® Neptune Orient Line — 100% state-owned
Cambodia Royal Khmer Airlines — joint No national shipping line
venture between the Government of
Cambodia and a Singaporean
Company.
Lao PDR Lao Airlines - 100 % state-owned No national shipping line
Myanmar Myanmar Airways International - No national shipping line
(joint venture between the
Government of Cambodia and a
Singaporean Company)
Vietnam Vietnam Airlines — 100% No national shipping line
Brunei Royal Brunei Airlines — 100% No national shipping line
Thailand

Thai Airways International — 54.2%

® Thai Maritime Navigation Co Ltd. —
100% state-owned

Source: * Mahani Zainal-Abidin et al. (2005), ASEAN Aviation in a Globalized World: Ownership Rules and
Investment Issues, Report prepared for the ASEAN Secretariat. Final Report (edited). Available at

www.aadcp-repsf.org/docs/04-008-FinalOwnership.pdf

** own data collection from various sources.

Unlike airports, seaports in ASEAN countries are a mixed-bag of various forms of state-private
partnership. Different seaports in the same country may be owned and operated differently: some
are built and managed by the state, others by the private sector as can be seen in Table 3.
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Table 3. State-owned Airports and Seaports

Country State Owned Enterprise
Airport Ownership share Seaport Ownership share
Indonesia Soeharto-Hatta 100% invested and Tanjung-Priok 1) Owned by the State and
International Airport operated by the (Jakarta) managed under long-term
Government of Indonesia | Tanjung-Perak lease by state-owned PT
Pelindo II
) Owned by the State and
managed under long-term
lease by state-owned PT
Pelabuhan III (second
terminal will be
constructed and operated
by private company)
Malaysia Kuala Lumpur 100% invested and 1) Port Klang 1) State ownership, private
International Airport operated by the 2) Penang management
(KLIA) Government of Malaysia | 3) Jahore ) State owned, operated by
state enterprise, Penang
Port Sdn Berhad
B) Owned by the State and
managed under long-term
lease by private company
The Ninoy Acquino 100% invested and 1) Manila 1) State ownership, private
Philippines operated by the 2) Betangas management
Government of the ) State owned and operated
Philippines. by the Ports Authority of
the Philippines.
Singapore Changhi Airport 100% invested by the Singapore/Jahore [100% invested by the
Singaporean Government Singaporean Government and
and operated by the Civil operated by the Port of
Aviation Authority of Singapore Authority
Singapore (CAA)
Thailand 1) Bangkok International | Airports of Thailand 1) Bangkok 1) Owned and operated by the
Airport PCL, which operates both | 2) Laem Chabang Ports Authority of
2) New Bangkok airports, is 70% owned Thailand
International Airport by the State. ) Private ports
(Suwannapoum
Airport)

Source: Own data collection.

The fact that a large portion of the region’s transportation sector remains in the hands of state
enterprises do not bode well for a prospective regional transport integration for several reasons.

First, state-owned enterprises face multiple objectives and thus, do not necessarily operate on
a commercial basis. State owned enterprises may pursue not only commercial, but also political
or social objectives such as employment creation or universal access to low cost services.
Sappington and Sidak (2003) demonstrates — by means of mathematical proofs — that state-
owned enterprises (SOE) that are concerned less about maximizing profit and more about
maximizing revenue® than private enterprises, have stronger incentives to pursue activities that
disadvantage competitors. These include pricing below costs, misstating cost and choosing
inefficient technologies to circumvent restrictions on predatory pricing — i.e., technologies that
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require large fixed cost and small variable costs. It should be noted that the conventional
“predatory pricing” test that give importance to the likelihood that the alleged violator would
raise prices after the exit of competitor is not applicable to state enterprises whose objective
is not to maximize profit at any point of time.

Second, state-owned enterprises often receive state subsidies in order to pursue social service
objectives. Since traditionally, government uses state enterprises to provide public services,
subsidies are an integral part of a state enterprise operation and existence. But in the absence
of a clear separation between the enterprise’s commercial activities from social services and a
detailed cost allocation scheme, it becomes difficult to determine whether the enterprise is over-
compensated for the delivery of social services. To make things more complicated, subsidies
may come in different forms such as direct operational subsidy, interest-free loans, loan
guarantees or tax exemptions. The author notes that the issue of state subsidies is not exclusive
to state enterprises, but the problem would tend to become more complicated when the enterprise
is state-owned and performs social functions.

Third, when required state subsidies are not forthcoming, state-owned enterprises are often
compelled to resort to cross-subsidization in order to raise funds to finance their social service
obligations. Cross-subsidization requires a SOEs to generate “monopoly rents” from a market
to.

Cross-subsidization is the most common source of financing for service obligations in least
developed countries where financial allocation from the general budget is not market so that rents
generated from the particular market can be used to subsidize social service obligations. This may
give rise to competition problems if the latter is a competitive one. Cross-subsidization may lead
effectively to predatory pricing in the “non-reserve” market, posing a barrier to entry. At the same
time, cross subsidization requires the maintenance of state monopoly in the “reserve” market and
prohibition of competition that would compete away the much needed rents. Cross-subsidization
can be detrimental to competition and therefore, incompatible with a liberalized market.

Fourth, state-owned enterprises are often endowed with certain “privileges” that private
competitors do not enjoy. Again, these privileges are justified on the basis that public enterprises
perform social functions and hence, need to be compensated. =~ Such privileges may include
captive state procurement market, exclusive rights to provide certain services, or even exemptions
from certain state laws or regulations.

Fifth, the incumbent state enterprise — privatized or not — is likely to inherit a dominant
position in the market from its monopoly days. Market liberalization in many cases is not
preceded by a well-planned market restructuring that would help curb the market power of the
incumbent. New competitors are thus likely to face abuse of dominance practices as the
incumbent would undoubtedly defend its market share. Where competition and regulatory rules
are effective, investors may expect prompt protection from the competition authority.
Unfortunately, regulatory and competition regimes in markets dominated by state enterprises are
likely to be relatively undeveloped as will be discussed later.

Sixth, many state-owned enterprises perform regulatory functions that lead to conflicts of
interest. That state-owned enterprises perform both regulatory functions is not uncommon in
newly deregulated or partially privatized markets in developing countries. This is because of
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the legacy of state monopoly days where sector-specific technical experts congregated in public
enterprises. When state enterprises are both player and arbitrator, the establishment of fair
competition is unattainable.

For example, the state enterprise may hold the authority to determine tariffs or fees, set
technical standards and specify the terms and conditions for third-party access to a public network.
These enterprises normally derive their regulatory power from laws that were enacted way back when
the enterprises were the sole service provider in the market such that conflict-of-interest problems
do not arise in the absence of competing suppliers in the market. SOEs regulatory power may also
be secured through concession contracts®. It is often the case that, even when the enterprise is partially
privatized and the market open to private competition, such regulatory power remains in the hands
of the incumbent.

To conclude, the presence of state-owned enterprises can pose a plethora of competition
problems that pose major hurdles to any liberalization plans. All key problems mentioned above
would need to be properly and thoroughly addressed preceding any ambitious move towards a
integrated regional transport market. It is of utmost important to recognize that regional transport
policy is not formed in isolation. Rather, it is intricately intertwined with member country’s
philosophy, approaches and policy towards state enterprises’ policy and its competition and regulatory
regimes.

The next section will examine these SOEs-related competition concerns in the context of ASEAN
member countries in order to assess the amount of preparatory work that would be required to
facilitate an eventual establishment of regional transport market.

3. SOES-RELATED COMPETITION PROBLEMS IN
THE TRANSPORT SECTOR IN ASEAN

This section examines the nature of competition problems associated with state-owned enterprises
operating in the transport sector in the ASEAN region in order to assess the domestic institutional,
legal and policy work that would be required to facilitate the realization of an effective regional
integration in transport services.

3.1. State subsidies

In the WTO, trade in goods has protection against subsidies in the GATT, but trade in services
do not enjoy the same protection under the GATS, unless the service concerned is linked to an
exported good. However, work is currently underway to collect information on types of service
subsidies implemented in member countries so as to be able to categorize subsidies into those that
are prohibited, not-prohibited but subject to retaliation, or allowed; similar to the agreement on
countervailing duties in the GATT.

In the absence of a multilateral discipline on service subsidies, most regional and bilateral trade
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agreements, too, do not include subsidies in the cross-border services chapter, be they NAFTA or
US free trade agreements (FTAs) with Singapore and Chile signed in 2003. This implies that foreign
versus domestic, or state versus private, service providers in the same market may not be competing
on a level playing field where state subsidy is present.

ASEAN countries have had their share of state subsidies in the aviation industry. The Philippines
airline (PAL), Indonesia’s Garuda and Malaysian airlines (MAS) all have received large bailouts from
the state in the past. In 1998, the Indonesian government provided the national airline with a US$
100 million loan guarantee and extended US$ 400 million worth of equity loans. In 2002, the
government wiped out most of MAS’ 2.4 billion debt after an unsuccessful privatization that led to
renationalization of the national flag carrier. While the Philippines government had provided the

privately-owned national flag carrier with a sleuth of subsidies including guarantees of all loans,
debt write offs, exclusive use of government owned and controlled airport, non payment of take
off and landing fees, and tax exemptions on all inputs and other operating expenses.

Indeed, airlines on the brink of bankruptcy worldwide also receive support from the state,
including those in the United States and the EU. But where there is free competition across borders,
the issue becomes more sensitive as subsidies can put a national flag carrier ahead of that of the other
state. Hence, rules are required to ensure that state aid do not lead to distortions in competition. For
example, the European Commission (EC) adopted a common guideline on state aid in the aviation sector.
Aid for restructuring is allowed, but not so for operation. It recommended that the aid should be:

 a one-off measure;

* linked to a restructuring plan, to be assessed and monitored by independent professionals
appointed by the Commission;

* should not be used to buy new capacities;
and that the State needs to:

* refrain from interfering in commercial decision-making by the airline;

* ensure that the interests of other carriers are adversely affected.

Aldaba (2005) found that in the case of the Philippines, the dispensed state aid did not comply
with the EC guideline. Specifically, the debt write-off was undertaken in the absence of any
conditionality with regard to firm restructuring such as capacity reduction, or future debt redemption.
As a result, management was able to expend the cash at its own discretion. Moreover, the exclusive
use of the new airport and the reduction in take off and landing fee are clearly discriminatory and
constitute a continual operational subsidy rather than a one-time restructuring subsidy.

Many other transport services provided by state enterprises in ASEAN are also subject to state aid,
in particular rail and public mass transportation.

The development of a domestic shipping industry is also central to the maritime policy in
ASEAN countries, bar Brunei, Cambodia and Lao PDR, which is landlocked. Consequently, many
ASEAN countries provide subsidies relating to the construction and/or purchase of vessels, tax
concessions for using domestically owned vessels and preferential tax treatment for Seamen. The
Philippines government offered preferential mortgage loans for financing construction, acquisition or
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initial operation of vessels. Similarly, in 1979 Malaysia set up an Industrial Development Bank (IDB)
to provide low interest loans to ship-owners, ship-builders and ship-repairers. In Singapore, ship-
owners, regardless of nationality, have access to low-cost financing for the purchase of new vessels
from Singapore shipyards that matched rates offered by other Asian countries. The scheme was
designed to promote the development of Singapore shipyard, rather than the expansion of Singaporean
fleet.

In addition to subsidized financing, ASEAN states also provide an extensive list of tax privileges
to various individuals and entities involved with maritime transport as can be seen in table 4.
Thailand, Singapore and Malaysia are most heavy users of such incentives. All three countries exempt
corporate income tax for liner shipping companies in the national registry. Crews who work on ships
flying the national flag and providing international services are also exempted from personal income
tax in these countries. In Singapore and Malaysia, dividends disbursed by liner shipping companies
are also tax exempt. A flurry of other tax incentives are also available as can be seen in the table.

State-owned transport infrastructure, in particular airports and seaports, where there is a mix of
private and state owned ones, pose a contentious issue for future regional integration. As seen from
table 3 earlier, many ASEAN airports and seaports remain state-owned and managed. In terms of
the transport infrastructure, most airports and seaports are still owned and operated by state authorities
or state owned enterprises. In Thailand, the Airport Authority of Thailand (AAT), which operates 5
international airports in Thailand, including the New Bangkok International Airport (NBIA) that is
due to be opened by the end of 2006, is a public company listed in the stock exchange of Thailand.
Concerns have already been raised that since the AAT needs to operate on a commercial basis, the
airport fees charged on a cost-recovery basis will likely be high compared with the rates quoted by
competing state-owned airports in the neighboring countries.

To briefly conclude, in the absence of rules and guidelines governing state subsidies, ASEAN
countries are likely to encounter competition problems in the liberalization of its transport industry,
in particular the aviation and maritime segments, where state aid proliferates as each member
country competes to promote own industry’s interests. Hence, a regional agreement to open up the
transport industry will need to accompanied by preparatory work on laying rules and regulations
governing state aid. Perhaps, coordination and cooperation in containing the size or scope of
competing subsidies catered to these services to prop national providers ahead of others can better
serve to save member states’ money and ultimately, benefit their economies as a whole.
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3.2. Cross subsidies

As mentioned earlier, cross subsidy constitutes the most convenient — albeit non-transparent
— source of financing for social service provisions in developing countries. It is convenient because
the government needs not commit financial resource out of its budget, which is a boon for
governments facing financial constraints. That is, as long as the operator, often state-owned, is
financially viable, the state needs not be bothered about the size of the subsidy. Such a scheme is
opaque however, as the reasonable size of subsidy required to fulfil the public service obligation is
never estimated, and the actual cost of the subsidy is rarely made explicit.

The presence of cross subsidization has two competition implications. First, the new private
entrant that may emerge out of a liberalized market may face predatory pricing as a result of, or in
disguise of, cross subsidization undertaken by the incumbent. Second, competition in the market
traditionally “reserved market” for the state enterprise may erode monopoly rents that used to fund
social services. For example, the owner of PAL claimed that the airline’s massive loss was a result
of President Ramos‘ decision to open up many international routes to foreign carriers. Singapore
airlines was even granted the fifth freedom right to pick up passengers in Manila on the way to
Seoul and Osaka. It claimed that these foreign carriers did not have to service unprofitable domestic
routes’. As a result, all loss-making routes were eventually abandoned. Similarly, inter-city bus service
providers in Malaysia complained that as a result of many new licenses issued by the state authority,
it was not able to sustain the provision of services on subsidized routes. (Lee 2004).

In order to ensure fair competition, an overhaul of the member country’s subsidy regimes in
the transport industry will be necessary. Opaque cross subsidy regimes would have to be replaced
by a more transparent subsidy scheme that require (1) clear definition of a public service obligation
for which the state enterprises is responsible; (2) availability of cost data that allow efficient cost
allocation across different services, in particular social services and commercial services and (3)
transparent calculation of required subsidy. In the absence of the mentioned preparatory work, SOEs
can easy manipulate numbers to ensure over-subsidization.

Phasing out the existing cross-subsidy schemes in transportation is likely to be a herculean task
as state-owned enterprises in the region are unaccustomed to allocating costs to different services
that they provide. Worse, in most cases it is not even clear what constitutes a “social service” as
written “public service contracts” of the kind found common in more developed economies are rare.
Usually, all loss-making services are conveniently defined as social services without a thorough
examination of the cost and benefit of providing and maintaining these services.

3.3. State-owned enterprises’ “privileges”

Besides financial subsidies or monopoly rights that would guarantee rents to be used for cross
subsidization, state-owned enterprises are often also endowed with other privileges that serve to lower
the cost of their operation, such as loans guarantee and the use of government land and property,
or those that enhance their commercial opportunities justified by their public service obligations.

For example, it is common for an SOE to be granted exclusivity to commercially exploit rights
to provide cross-border services secured by the government. Thai Airways is entitled to provide
services on all international routes that Thailand had negotiated for under the bilateral air transport
agreement with other countries. Similarly, as part of the 1993 agreement on transportation of goods
in transit between Lao PDR and Thailand on, the Thai Government Authorized five carriers to
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undertake the transport of goods through Thailand to Lao PDR. Two of the five companies were
the Express Transport Organization and State Railway of Thailand, the state road haulage and railway
companies®.

State-owned enterprises may also be exempted from certain laws and regulations or subject to
a different set of rules and regulations governing their private competitors. For example, the
competition law in Thailand provides a blanket exemption for state enterprises defines as all
enterprises where the state holds a direct majority equity share. Fortunately, competition laws in
Indonesia, Vietnam and Singapore do not provide such an exemption. In Vietnam, a state port operator
is subject to the Law of State Enterprises, while private operators are subject to the Law of
Enterprises.’

For example, all government cargoes must be transported by the state-owned shipping company,
the Thai Maritime Navigation Company Ltd, unless the freight offered by an alternative shipping
company is lower by more than 10%. Such privileges foreclose effective competition from the private
sector. It should be noted that such privileges can hardly be justified if the enterprise were privately
owned. For these reasons, the Singapore-US bilateral free trade agreement contains a provision that
prohibits “devolved!®” state enterprises from carrying special privileges that other private competitors
do not enjoy.

3.4. State-owned enterprises’ abuse of market dominance

The only recorded formal competition case involving an abuse of dominance in transport
involving a state enterprise is the case of air transport in Indonesia. In 2003, the KPPU, the
competition authority in Indonesia, found Garuda, the national airline, in breach of the national
competition law by requiring travel agents to use only Abacus reservation system to reserve its tickets.
The authority ordered Garuda to terminate exclusive agreement with Abacus and to withdraw the
mandatory requirement for travel agents to use Abacus to reserve its tickets!'.

More recently, low cost airlines (LCCs) in Singapore has complained against alleged “predatory
pricing” by the state incumbent, Singapore Airlines (SIA), as the latter slashed prices for tickets on
route to Bangkok and Hong Kong. Elsewhere, LCCs have voiced their concerns about predatory
pricing by the incumbent that threatened their survival. In the absence of an effective enforcement
of a competition law, investigation into these alleged abuse of dominance cases will be unlikely and
effective competition will be impeded.

3.5. State-owned enterprise regulatory authority

The sectoral regulatory regime in most ASEAN countries remain relatively undeveloped as will
be discussed in the next section. Since regulatory failure in developing countries tend to be higher
in developing countries due mainly to lack of information and skilled personnel on the side of the
regulatory body, most governments choose to delegate regulatory authority to the state owned
enterprises that - as an operator - possess both technical and commercial information and the skilled
personnel required to form regulatory rules and policies.

Such a regulatory regime may be preferred when competition in the market is absent. But the
lack of separation between regulatory and operational task may give rise to conflicts of interest that
may impede effective competition in the market.
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For example, the partially privatized Airport of Thailand (AoT) has recently been accused of
favouring its affiliated companies, the Thai Airport Ground Service (TAGS) in which it holds a
28.5 per cent equity share, in granting a 10-year concession to manage the 40,000 square meter free
zone logistics centre (FLC) at the New Bangkok International Airport. This case goes to show that
a state-owned enterprise may abuse its regulatory power to further the interest of itself or of
affiliated companies, and in effect, foreclose competition from other unaffiliated companies'.

3.6. Conclusion

Competition concerns associated with state-enterprises that were raised in section 2 are most
relevant to transport sector in the ASEAN region. This is because SOEs in most member countries
operate simultaneously in both competitive and commercial market and reserved non-commercial
service markets, without clear operational and accounting separation. As a result, it is possible that
subsidies and privileges that were granted for the purpose of public service delivery were used to
further the commercial interests and competitive edge of the state enterprises over private investors.
It is thus imperative that ASEAN member countries overhaul their subsidy policy and rules as well
as regulatory rules governing state owned enterprises. At the same time, competition rules will also
be required to ensure a fair competition among different players, be they state or private, foreign or
domestic. The following section will examine the state of ASEAN competition and regulatory
regimes.

4. COMPETITION AND TRANSPORT REGULATORY REGIMES IN ASEAN

As mentioned earlier, markets that have traditionally been dominated by state enterprises are
likely to have a relatively undeveloped regulatory regime. This is because the state is not accustomed
to regulating private companies whose business information is protected by law. Longstanding
reliance on state-owned enterprise non-proprietary business data and technical information for the
purpose of regulation rendered state authorities particularly weak when it comes to dealing with private
businesses.

In ASEAN, the authority to regulate often rests with a ministerial body that oversees both policy
and regulation. Independent and specialized regulatory body is an exception rather than the norm in
ASEAN. And, as mentioned earlier, in some case, state-owned enterprises are vested with the
regulatory power, either de jure or de facto.

For example, regulation of air transport in ASEAN mostly rests within the purview of a
ministerial authority such as the Department of Air Transport in case of Thailand, the Civil Aviation
Authority of Singapore, the Department of Civil Aviation in Cambodia, Myanmar and Brunei, the
Ministry of Transport in case of Malaysia and the Civil Aviation Administration of Vietnam. The
Philippines is the only country that has a full-fledged regulatory authority known as the Civil
Aeronautics Board as can be seen in Table 5 below.
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Table 5. Regulation of the Air Transport Industry in ASEAN

Country Air Transport Sea Transport Competition law and
Regulatory Body Regulatory Body authority

Brunei Department of Civil Marine Department No competition law
Aviation

Cambodia | Department of Civil Merchant Marine No competition law
Aviation Department

Indonesia | Directorate General of Directorate General of Competition law available
Air Transport Sea Communication

Lao PDR Lao Transport Authority Lao Transport Authority | Decree on Competition
(effective August 2004)

Malaysia Ministry of Transport Ministry of Transport No competition law
Myanmar | Department of Civil Department of Marine No competition law
Aviation Administration
Philippines | Civil Aeronautics Board Maritime Industry Article 186 of the Revised
(independent) Authority (MARINA), Penal Code, Civil Code RA
*independent regulatory | 386, RA 186 (Act to
body prohibit Monopolies and
Combination in Restraint
Singapore | Civil Aviation Authority | Maritime and Port Competition law available
of Singapore Authority of Singapore
Thailand Department of Air Department of Sea Competition law available
Transport Transport (but a block exemption is

provided for state-owned
enterprises and major
provisions are not yet

enforceable)
Vietnam Civil Aviation Vietnam National Competition law available

Administration Maritime Bureau

Source: Data collected by author.

With respect to competition rules, only four ASEAN countries have a full-fledged competition
law that contains all major substantive provisions regarding restrictive practices, namely abuse of
dominance, collusive practices and mergers. These are by the order of when the law became effective,
Thailand (1999), Indonesia (2000), Singapore (52005) and Vietnam (2006). Thailand has a law only
on paper. Its implementation has been obstructed by persistent lobbying by big businesses and
political intervention. Singapore’s law was passed in late 2004 and became effective only at the
beginning of 2005. Indonesia is the only country that has produced a few competition cases since
2000. The Philippines relies on the penal and civil codes to deal with anti-competitive practices.
Work is under way to draft a competition law. Lao PDR has a Decree on Competition that came
into effect on August 2004. While the Decree contains sections addressing issues of monopolies,
collusive practices and mergers, the provisions are extremely brief such that it is unclear how the
law will be implemented. = The remaining ASEAN countries do not yet have a competition law.
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It should be noted, however, that even when a competition law is present, one cannot be assured
that fair competition will prevail in transport market. First, one should note that actual enforcement
may deviate markedly from the letters of the law. In many ASEAN countries, different SOEs come
under the purview of different line ministries. For example, the state electricity-generating enterprise
may reside within the Ministry of Energy, while the national airline under the Ministry of Transport.
The competition authority often comes under the purview of the Ministry of Commerce. Application
of a competition law on SOEs may be a subject of inter-ministry turf war, in particular in a coalition
government when ministerial portfolios are allocated to different parties. Thus, in practice, it would
be difficult to apply competition law to state enterprises.

Second, the government may provide exemptions to protect the interests of state owned
enterprises (as in the case of Thailand) or domestic industry. Recently, the Singapore National
Shippers Council and Asian Shippers’ Council have voiced their concerns about the proposed block
exemption order for liner shipping by the Competition Commission of Singapore. This is not
surprising given that Singapore is a shipping hub with a large registry of international liner operators,
including a state-owned operator, Neptune Orient Line. This is likely to be a sore point for future
discussions on regional integration in maritime transport.

To conclude, regulatory and competition regimes in many ASEAN countries are ill-prepared to
safeguard fair and effective competition in the market, both legally and institutionally. Dealing with
competition issues, in particular those relating to pricing can be extremely complex, both conceptually
and practically. Determining costs of a private company, in particular a multinational one, will be much
more difficult than that of a state-owned enterprise where the government has free access to all cost figures.

5. CONCLUSION

With the predominance of state enterprises in the ASEAN’s regional transport industry landscape,
ASEAN countries need to be cautious about opening up their domestic transport markets to regional
investors. Much preparatory work is required to ensure that liberalization will bring forth a fair and
effective competition in the market that will benefit their economies as a whole. ASEAN governments
need to undertake the following major tasks before launching an ambitious goal of establishing a
regional transport market:

* Develop a regional Code of Conduct for State-owned Enterprise to ensure a more transparent
operation of state enterprises. On this note, the OECD Guidelines on Corporate Governance
of State-owned Enterprises can be helpful as a starting point.

* Establish a general subsidy rule for services trade and if need be, specific ones for transport
service sectors.

» Establish rules regarding the devolution of state enterprises with respect to preferential
treatment and regulatory power to ensure a level playing field between public and private
enterprises operating in the same or related markets.
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At the same time, each member country needs to undertake own internal reform to ensure
compliance to the above regional commitments:

* Reform SOEs accounting system to ensure that costs are properly allocated for each service
provided by the enterprise. Sappington and Sidak (2003) shows that an SOE that values
revenue will have stronger incentives than a profit-maximizing firm to understate marginal
cost of production in order to relax a binding prohibition against pricing below cost. The
same study also demonstrates that to dodge pricing regulations, SOEs are also more readily
to adopt excessively capital-intensive technology to lower marginal or variable costs, while
raising fixed costs.  Hence, regulatory burden is much more complex in the presence of
state-owned enterprise.

» Overhaul existing subsidy schemes to detangle the complex web of ad hoc subsidies and to
establish a transparent scheme that will guarantee efficient and fair allocation of state aid
among different players in the market and; any cross-subsidization between monopoly and
competitive markets must be eliminated. Once cross-subsidy schemes are eliminated, state-
owned enterprises are then no longer necessary and should therefore, be eliminated as well.

* Undertake market restructuring before market opening in case where the SOE holds a
dominant market share or maintain a vertically integrated structure that may foreclose
competition in related markets. The more contestable a market is, the less regulatory burden
will fall on the nascent regulatory or competition authority.

* Establish a comprehensive transport regulatory agency staffed with skilled personnel in the
field. Price regulation of all modes of transport need to be revised. The agency will also
need to develop clear rules before making market-opening commitments, particularly in
bilateral free trade agreements that provide for private-state arbitration. Non-transparent and
unclear regulatory rules can be easily accused of being discriminatory or inconsistent with
the minimum standard of treatment required by customary law. Hence, a host country
government may face endless series of expensive lawsuits if it is ill-prepared for the
complexities of international competition.

* Develop a common competition rules to ensure against unfair competition undertaken by
dominant state-owned enterprises and to ensure that individual member countries do not
provide exemptions to protect the interest of own state enterprise or industry at the expense
of other members’ interests.

In the absence of these parallel agreements and reforms, it would unlikely that ASEAN states,
especially smaller and less developed ones, to open up their domestic transport markets to other
members’ state enterprises.

While the overhauling of subsidy regimes and state enterprises’ regulation and operation appears
to be overwhelming, it should be noted that a bilateral trade agreement with the United States already
imposed most of the mentioned conditionality on partner country’s state enterprises. Given that
Singapore already has a bilateral trade agreement with the US, and Thailand and Malaysia are
negotiating one, it is likely that these agreements will help move ASEAN closer to a regional transport
integration.
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NOTES

. CIA (2005), World Fact Book 2005.

. The dates for new members are as follows: 2006 for Vietnam, 2008 for Laos and Myanmar, and

2010 for Cambodia.

. Stephenson, Sherry and Deunden Nikomborirak (2002), Regional Liberalization in Services, in

Services Trade Liberalisation and Facilitation, edited by Sherry Stephenson and Soonhwa Yi, Asia
Pacific Press at Australian National University.

. Although the administrative procedures for the releasing of transit goods can be cumbersome.
. A proxy for employment and scale of service.

. For example, the state-owned Bus Company Ltd. in Thailand derives its authority to set service

and safety standards and regulate inter-provincial bus schedules from the terms and conditions
stipulated in the concessions (or franchise) it hands out to private operators. Since private operators
are not allowed to operate the reserved routes, given the SOEs exclusivity, they have no choice
but to submit to the terms and conditions stipulated in the contracts.

Aldama (2005).

. UNCTAD (2001).

. Investconsult Group (2004), Studies on the Competitiveness and Impact of Services Trade

Liberalization in Vietnam: Maritime Transport Services (draft), commissioned by the UNDP.

A state enterprise is considered to be “devolved” either when it becomes corporatised or when
it competes in the market with another private service provider.

The Asia Pacific Anti-trust Review 2004. Available at
www.globalcompetitionreview.com/apar/indo_overview.cfm

The Nation, Suvarnabhumi: Mystery Firm Gets Airport Windfall, 20/12/2005.

OEC News Bulletin, Singapore’s Block Exemption Order Opposed by Asian Shipper Groups,
25/5/2006.
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ABSTRACT

This paper investigates the impact of cross-border road infrastructure on trade and foreign direct
investments in the Greater Mekong Sub-region (GMS) using panel data obtained for the six economies
involved. Available data suggests that the development of cross-border road infrastructure in the GMS
has had a positive effect on intra-regional trade in major commodities, with the average elasticity of over
0.4, which is distinct from the effect of domestic road infrastructure. Cross-border road infrastructure is
also found to have a complementary role to domestic road infrastructure in promoting aggregate intra-
GMS trade. However, sample size constraints made it impossible to carry out comprehensive analyses
on the precise nature of trade-FDI nexus in GMS.

1. INTRODUCTION

This paper investigates the impact of cross-border transport infrastructure on the economies of the
Greater Mekong Sub-region (GMS).! Cross-border and domestic transport infrastructure together can
reduce trade costs and lead directly to increased trade. Reduced trade costs can also raise indirectly
foreign direct investment (FDI) mainly through intra-firm vertical integration across borders that exploits
the comparative advantages of each location. Such increases in FDI in turn can further increase regional
trade, adding to the direct effect of trade expansion. This defines a virtuous circle of cross-border
infrastructure development, trade and investment, and eventually economic growth. This paper seeks to
quantify trade creation and investment facilitation effects of cross-border infrastructure in the GMS. The
motivation and more detailed background of this research are discussed in Fujimura (2004).

2. RELEVANT LITERATURE

Broadly two strands of literature motivated this paper. First, the economic geography literature that
has flourished since 1990s makes increasingly clear the importance of geography in explaining patterns
of trade and economic development. For example, access to sea and distance to major markets have been
shown to have a strong impact on shipping costs, which in turn, strongly influence manufactured exports
and ultimately economic growth (e.g. Limao and Venables, 2001). Countries suffering multiple
geographical handicaps such as landlocked status, an absence of navigable rivers and lakes, or tropical
or desert ecology, tend to be among the poorest in the world (e.g. Radelet and Sachs, 1998, and Redding
and Venables, 2004). These papers have documented a strong negative empirical relationship between
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transport costs and economic growth controlling for the other variables that would be expected to
influence growth. In the context of GMS, the relative poverty of Lao PDR has long been understood as
at least a partial result of the country’s landlocked status. Empirical evidence in this literature suggests
there is much potential for cross-border road infrastructure and associated institutional arrangements to
benefit economies that are not endowed with geographic characteristics favourable to economic
development.

Second, the “new” trade literature that incorporates the presence of imperfect competition in
standard trade theory derives interesting policy implications for prompting trade and growth that are not
predicted in the standard neoclassical trade models. For example, Markusen and Venables (2000) find that
the presence of transaction/trade costs and increasing returns to scale in production may create incentives
for production agglomeration in particular markets. On the other hand, papers in this literature have also
found that multinational firms can gain from intra-firm trade by integrating production processes located
in different countries with varied comparative advantage, which reduces the tendencies towards
production agglomeration. If the advantages of production integration across different countries outweigh
those from agglomeration, then, reductions in transport costs would make FDI complementary to trade.
The literature on this “trade-FDI nexus” shares an understanding that one of the common threads in the
economic successes of the “East Asian Miracle” has been the trade openness of these economies, and a
virtuous circle of increased trade, economic growth, and FDI in export-oriented manufacturing industries
based on comparative advantage.? GMS economies have the potential to benefit from regional economic
integration and the trade-FDI nexus induced by improved cross-border infrastructure.

3. RESEARCH QUESTIONS

Our interest extends to a number of empirical questions considered to be of importance in the context

of ongoing road infrastructure development in the GMS. Most important among them are the following:

* What are the empirical relationships between measures of cross-border road infrastructure, trade,
and FDI between GMS countries historically?

 Can additional reductions in trade costs and increases in trade flows associated with development
in cross-border road infrastructure be found, and if found, how large are these effects?

* Do reductions in trade costs lead to increased FDI and to what extent can trade creation be
attributed to increased FDI flows?
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4. ANALYTICAL APPROACH AND ESTIMATION MODELS

Our analytical approach is adapted from that applied in Limao and Venables (2001) and applies a
gravity model to predict bilateral trade and FDI flows by each pair of GMS members. However, departing
from Limao and Venables (2001), we had to omit estimation of an explicit transport cost equation which
could not be estimated for the case of overland transport of goods within the GMS due to data limitations.
Therefore we estimate trade and FDI equations, as set out below, with road infrastructure being one of
the key explanatory variables. Also, departing from the empirical literature on trade-FDI nexus, data
limitations prevented us from estimating indirect impacts that come through trade and FDI.? Estimation
parameters of our particular interest are the responses of trade and FDI to various transport cost factors
including cross-border road infrastructure.* (See the Appendix for the detailed data explanation of key
variables.) Accordingly, our empirical analysis centres on the following two functional relationships:

1. Trade equation: Xij =X(Y; Y] ,Ri’Rj’Fij ,QDiJ‘)

. Xij : exports of country 7 to country j via land.

o Y] : vector of fixed or predetermined characteristics of country i (j) related to trade such
as distance, economy size (GDP), population, land area, road infrastructure (country-wide),
and similar variables routinely used in gravity model estimates.

* F:. . country i’s foreign direct investment from country ;.

y
* R;, R; : vector of variables measuring border area and non-border domestic infrastructure of
country i (j ).

o other factors not accounted for (model error).

The trade equation incorporates standard variables used in gravity models plus variables of our
particular interest in this research (i.e., measure of cross-border and domestic road infrastructure, and FDI
from the trading partners). Other factors seen as important in driving levels of bilateral trade, which are
elements in vectors ¥; and ¥, are tariff rates, inflation rates, and a broad characterization of the
export/import environment in tlée countries. Country GDP is considered a key variable in the base gravity
model, and larger economies are expected to engage in greater trade. Trade is viewed as being positively
affected by the economic mass of the trading partners and negatively affected by the distance between
them. Other factors act against the ‘gravity like’ forces of economy size. Geographic area and population
size are factors expected to reduce trade orientation by increasing the size of the domestic market and
making economic activity more inwardly oriented. Additional variables, such as indicators of cultural
affinity and sharing contiguous borders are usually added to empirical gravity models.

A principal aim in our analysis is to quantify “incremental effect” of cross-border (border-area)
road infrastructure on trade relative to the effect of domestic (non-border area) road infrastructure. Trade
is envisioned to be a function of both the quality of road infrastructure generally in each country and of
road infrastructure in border areas in particular. Both road indicators are seen as being relevant to
determining trade flows. In the next subsection of the paper we discuss our expectations regarding the
signs of estimation coefficients, while further details concerning the definition, measurement, and sources
of data used are left to the notes on Table 1 and the Appendix. While reliable information on overland
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transport costs is unavailable for GMS countries as mentioned above, examination of overland trade
flows can provide some insight into changing overland transport costs in the GMS.

2. FDI equation: Fj; = F(Y;, ¥, 2; R, R; X

e F jj - country i’s foreign direct investment received from country j

e Y.

i Y] : vector of characteristics of country i and j (same as in trade equation)

* z; . vector of characteristics related to country i’s investment climate

*R;, Rj : vector of variables measuring border area and non-border domestic road infrastructure
of country 7 (j).

. Xij : exports of country 7 to country j via land

T other factors not accounted for (model error).

The FDI equation specifies capital flows as being determined by several factors that also appear in
the trade equation (e.g. economy size and resources, inflation rate, tariff rates). Of our particular interest
is again the relative contribution of cross-border and domestic road infrastructure. In addition, FDI is
viewed as being influenced by the volume of trade and the FDI and trade environment in the FDI-recipient
country.

4.1. Dataset and estimation procedures

Our dataset is formed from a cross-sectional time-series data available for GMS member economies
for the period of 1981-2003. Observations in the dataset are defined at the country-pair level over time.
In all, 30 country pairs can be formed across the 6 GMS member countries (i.e., Cambodia-Lao PDR,
Cambodia-Myanmar,..., Yunnan (China)-Thailand, Yunnan (China)-Viet Nam). Descriptive statistics
from the dataset along with details on the data sources and definitions of variables are summarized in
Table 1. Because the resulting dataset captures the value of variables for the country-pair over time, Table
1 presents the number of observations of each variable and country-pair over time (years). Nonetheless,
due to the small number of GMS countries and relatively short time period for which most data are
available, our analysis faced challenges in model estimates. Data at the start of our panel is available for
only a few GMS countries due to long conflicts in the 1970s and the resulting poor statistical capacity
in some countries.

The estimation procedure applied to estimate the coefficients is the random effects estimation
approach that includes a generalized covariance matrix to characterize the distribution of residuals as in
the Generalized Least Squares (GLS) regression model. Coefficient estimates reflect a weighted average
of the cross-sectional and time-series association between the dependent and independent variables
included, and the weighting is defined by the estimation parameter theta—which is reported in Tables 3
and 4. The overall statistical significance of the estimation models is tested using a Wald Chi-square test,
which indicates the probability of a false rejection of the null hypotheses that the model has no
explanatory power over the dependent variable. The need for the random effects estimator as opposed to
treating the cross-sectional time-series data simply as a cross-section and applying regular GLS is tested
through a Breusch-Pagan Lagrange Multiplier test.’ The statistical significance of estimation parameters
is tested using a test that is functionally equivalent to a standard t-test applied in Ordinary Least Squares
(OLS) and GLS regressions. We took natural logarithm for all variables before running regressions so that
estimation coefficients can be interpreted as elasticities of the dependent variable with respect to
explanatory variables.
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We also estimated our models for single years of data using standard GLS estimation. However,
cross-sectional estimates using single years of our data offer a clearly inferior estimation approach as they
do not take advantage of the panel data’s capacity to trace the impact of changes in cross-border road
infrastructure over time. In addition, cross-sectional estimates face severe sample size constraints.
Nonetheless, they can provide insight into the evolution of the relationship between our dependent and
explanatory variables over time.

4.2. Estimation results

The trade equation was estimated using two alternative definitions of trade: one based on major
exports transported via land or river, and the other based on total bilateral trade as reported in the IMF
Direction of Trade Statistics database. While our preferred estimation procedure is the random effects
estimator for panel data, as mentioned above, we also estimated trade and FDI equations using single
years of data on country pairs to gain additional insight in how the cross-sectional variation in our
estimation models evolved over time.

Table 2 presents results of estimates of the value of major exports between GMS countries. Up to
five commodities (defined at the 4 digit level in the UN Harmonized System of Product Categories) per
country pair were selected and summed to generate this measure of trade. The selection of products relied
on available (admittedly sketchy) information from customs data for these countries that details or
suggests the commodities and goods that are most likely to be transported by road and ferry—where
bridges are not available across rivers. Use of disaggregate commodity-specific trade data is preferred
to aggregate trade data because a larger variety of factors besides cross-border road infrastructure are
expected to influence aggregate trade. However, the downside of using the ‘major exports’ is data scarcity
and unavoidable subjectivity in the selection of major commodities/goods due to unreliability of customs
data at overland points of entry.

The five models presented in Table 2 report overall goodness of fit with estimated R? measures
ranging between 35.6 percent (Model 1) and 76.2 percent (Model 5). They are also highly statistically
significant as indicated by the results of the Wald Chi-square test. Models 1 and 2 were estimated from
cross sectional time series data using the random effects approach, and yield coefficient estimates for the
basic variables of the gravity model (i.e. GDP, population, and area) that accord with our expectations
and with the results generally obtained in gravity model estimates.® A notable exception to the consistency
of our results with previous estimates is the non-significant effect that distance is estimated to have on
major export flows. This suggests that the distance between capitals may be a poor indicator of the
relevant distance in determining overland trade flows between GMS countries, which is understandable
since overland trade tends to focus on markets besides the capital city (e.g., regional markets closer to
border areas). Unfortunately, limitations in the number of observations available in our dataset when
additional variables of interest (e.g., measure of the state of cross-border and domestic road infrastructure,
and FDI and tariff measures) are included in the model prevented us from applying the random effects
approach to estimate the relationship between the level of major exports and an extended list of the right-
hand-side variables.

Model 2 includes the cross-border infrastructure variables but only the GDP variable from the base
variables of the gravity model. Although not detailed in the table, the variation in trade levels observed
for pairs of GMS countries was explained largely by changes in the level of trade between countries over
time (as opposed to cross-sectional variation across country-pairs).” A key finding from our estimation
Model 2 is that intra-GMS trade via land in major commodities has an elasticity of between 0.42 and 0.46
with respect to cross-border road infrastructure on both sides of the border; which implies that a doubling
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of the density of roads in border provinces or regions would be expected to induce an average increase
in trade in major exports of over 40 percent across the GMS countries. However, when we add a variable
measuring domestic road infrastructure to our random effects panel estimates, the statistical significance
of cross-border road infrastructure no longer holds, although both variables maintain their positive
coefficients. The overall conclusion we reach from estimates for Models 1 and 2 is that trade in major
commodities within the GMS is positively influenced by the level of cross-border infrastructure, and
that such trade flows are largely driven by economic size of the countries involved and to a lesser but still
significant extent by cross-border road infrastructure.

In order to overcome sample size limitations in using the GLS random effects approach for panel
data, we reverted to a simpler Ordinary Least Squares (OLS) regression in Models 3, 4 and 5.% In these
models we find that cross-border road infrastructure has an even larger positive and statistically significant
association with trade in major exports than that found in our panel estimate (Model 2). Domestic road
infrastructure is found to have a negative and statistically significant effect on trade in major exports. If
we were to interpret this result, it would mean that domestic road infrastructure—when separated from
roads in frontier areas—mainly promotes the integration of domestic markets within GMS countries and
diverts economic activities away from trade in major commodities across GMS countries. Another
interpretation is that domestic road infrastructure in GMS complements other infrastructure necessary for
ocean-bound trade but not land-bound trade. However, additional information and study is required to
assess the validity of this interpretation with confidence. Another coefficient estimate worth noting is
the positive and statistically significant effect that importer tariff rates are found to have on major exports,
which runs counter to expectations.

Table 3 presents estimation results on total exports between GMS countries. Because of the greater
number of observations than in the models in Table 2, we were able to estimate all these models using
the preferred random effects panel estimator. Use of this estimator is supported by the highly statistically
significant results of the Wald Chi-square tests and the results of the Breusch-Pagan Lagrange Multiplier
tests. The six variants (Models 6 through 11) reported in Table 3 have results that are largely consistent
with our expectations and published gravity model results (e.g., negative association between distance
and export levels, and the positive association between economic size and export levels). As in earlier
studies, the association between population and total exports is generally negative, although in the
majority of cases the association is not statistically significant. An unexpected result is the positive
association between geographic size and export levels, which is opposite of the result in Table 2. This may
have resulted due to the gross disparities in geographic sizes relative to our small sample size, in which
China’s exports to GMS partners via sea has grown fast and may have dominated the relation between
geographic size and export levels.

The strong explanatory power of Model 6 estimates, which includes only the base variables of the
gravity model, and the consistency of the coefficient estimates for the base variables across all six models
reported in Table 3, together suggest that the gravity model approach provides a strong basis upon which
we can judge the marginal effect of additional variables on the level of trade. Of our particular interest
in Table 3 are the coefficient estimates for cross-border and domestic roads, indicators of trade policy and
trade environment, and FDI inflows. Cross-border road infrastructure has a positive but not statistically
significant effect on total exports in Model 8, and have a positive and statistically significant effect on
total exports in Model 9—which also includes a measure of domestic road infrastructure that also has a
positive and statistically significant association with total exports. This provides some limited evidence
that cross-border roads favourably influence total exports, although the relationship is clearly weaker
than was the case for selected major exports via land. Model 9 also indicates that cross-border and
domestic road infrastructure play a complementary role to each other with respect to enhancing aggregate
exports among GMS countries, which is contrary to the result we reported in Table 2 in terms of selected
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major exports via land. This may have resulted because aggregate exports among GMS which include
those via sea would be promoted by the development of road infrastructure not only in land-border areas
but also in coastal areas.

Models 7 and 10 in Table 3 show that the average tariff rate has a negative association with total
exports, although the association is statistically significant only for the exporting country (while one
would typically expect the importing economy’s tariffs to have a greater effect on bilateral trade). This
result may be obtained either because tariff barriers are the lesser obstacles to trade than quantitative
restrictions and other non-tariff barriers, or because the weighted average tariff rates automatically include
all kinds of exemptions as well as “missed” collections by customs authorities, and therefore, understate
official tariff rates. FDI inflows has no statistically significant association with exports. However, we
find a positive association between FDI inflows and imports (not reported), suggesting that FDI flows
induce further exports from FDI-sending to FDI-receiving economies. This result is consistent with
greater flows of raw materials and intermediate inputs needed to run foreign invested operation,
anecdotally supported as one outcome of FDI, but may also reflect a loosening of budgets constraints in
the face of increased FDI inflows that enable greater imports. Lastly, relative real prices across the trading
economies—measured by the ratio of the purchasing power parity conversion factor and the official
exchange rate—has strong effects on exports with the expected signs.

Table 4 presents estimation results on FDI inflows. Most of the coefficients show expected signs
with statistical significance: e.g., positive association with economic size of the receiving (importer)
country; negative association with population size of the exporter country (the larger the economy, the
less impetus to invest abroad); and positive association with FDI environment. Both models are
statistically significant overall and explained 60 and 81 percent of the variation in FDI, respectively. The
finding that the larger the GDP (and land area) of FDI importer, the higher the level of FDI might reflect
a China effect. In model 2, FDI inflow is associated positively with the cross-border road infrastructure
of the receiving (importer) country as expected. But its negative association with cross-border road
infrastructure of the sending (exporter) country seems counter-intuitive except attributing this irregularity
to relatively poor quality of FDI data in GMS. Next, FDI inflow is positively and significantly associated
with the domestic road infrastructure of the sending country but negatively with that of the receiving
country. This might suggest that FDI tends to flow from richer to poorer countries within the GMS and
that richer countries tend to have more developed road infrastructures. Overall it is difficult to draw very
clear interpretations on the association between FDI inflow and cross-border road infrastructure.

Tables 5 and 6 summarize estimation results on total exports and FDI inflows, respectively, in
individual years. Our main motive for these was to investigate stability and trend over time of the
relationship between trade/FDI variables and standard RHS variables in a gravity model. In Table 5, the
associations of exports with distance, economic size, and land area are fairly stable and consistent with
the results in Table 3. However, the association with population size is unstable over time, which has been
found in previous gravity model studies and in this instance may particularly reflect the massive changes
in China’s economic relationship with the other GMS countries over time. One interesting result in Table
6 is the positive and fairly stable association between distance and FDI inflows. This may suggest that
market-seeking FDI motivated to close the distance is dominant between GMS members as opposed to
production-integration-oriented FDI which would be associated negatively with distance. This
interpretation is consistent with FDI’s positive and stable association with economic size of the receiving
(importer) economy.
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5. CONCLUSIONS

This paper investigated the impact of cross-border road infrastructure on trade and FDI flows in the
GMS. The theoretical underpinnings of the research drew from recent research in the new economic
geography and new trade literatures, while the paper’s estimation approach built on a basic gravity model
framework. The paper examined two empirical relationships between cross-border road development
and trade/FDI flows in the context of GMS economies during the past two decades. Our main interest was
in the incremental effect of cross-border infrastructure on trade and FDI in addition to the general effect
of domestic road infrastructure. The study used detailed data on trade flows across GMS countries and
measures of road infrastructure and trade policy indicators that were collected for the study (discussed
in Appendix). The following are some notable findings.

(1) The average elasticity of trade in major exports likely to be transported by road between GMS
economies with respect to developments in cross-border road infrastructure is estimated to be
over 0.4. This positive effect is identified for infrastructure development on both the exports
and importer sides of the borders.

(i) The association between total exports and the cross-border road infrastructure is positive but
does not show statistical significance with coherence, but it does however show coherence in
terms of complementary role of cross-border and domestic road infrastructure in promoting
trade between GMS economies.

(ii1)) Formal trade barriers represented by weighted average tariff rates and trade environments do
not appear to influence trade flows significantly. This may suggest a relatively greater impact
of unmeasured non-tariff barriers or that the weighted average tariff rates derived understate
official or actual tariff rates.

(iv) Economic size seems to be the dominant drivers of both trade and FDI, while cross-border
road infrastructure has some identifiable influence on trade levels.

We conclude that available data suggests the development of cross-border road infrastructure in the
GMS has had a positive effect on intra-regional trade that is distinct from and most likely complementary
to the effect of domestic road infrastructure in general. This is understandable if one considers the role
of domestic roads in linking domestic markets to major seaports, which in turn, connect regional
economies to the global economy. In this light, cross-border road infrastructure becomes an important part
of a broader effort to encourage regional integration to benefit GMS member economies that are relatively
less endowed with natural seaports such as Lao PDR.

Nonetheless, sample size constraints associated both with the relatively small number of countries
in the GMS and with missing data problems in several GMS countries represented serious challenges in
carrying out otherwise more comprehensive regression exercises. In particular it was not possible for us
to explore simultaneous estimation of trade and FDI equations due to sample size limitations. Therefore,
we could not say much with confidence on trade-FDI nexus in the context of GMS.
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The modelling framework and empirical estimates presented in this paper provide a useful beginning
in efforts to estimate some of the key empirical relationships between road infrastructure development,
trade, and FDI in the context of the economies of the GMS. With more reliable and coherent data that
would hopefully become available as statistical capacities of GMS governments improve, more
comprehensive and definitive evidence may be possible. Given the current data situation, however,
extensions of this research could focus principally on considering applied simulation models to generate
quantitative estimates of the aggregate economic impact of increases in trade attributable to cross-border
road infrastructure development.

Potentially more interesting and policy-oriented extension from this paper would be a case-specific
estimation or simulation of benefit-cost incidence of a certain cross-border road development.
Notwithstanding the aggregate benefits expected from the development of cross-border infrastructure, the
incidence of benefits and costs of such investments are unlikely to accrue equitably across involved
countries. This is particularly likely in GMS where the countries involved are disparate in economic size
and in their level of economic development. For example, the North-South Economic Corridor that links
Kunming (Yunnan Province of China) and Chiang Rai (Thailand) through northern Lao PDR is on the
one hand expected to bring greater economic benefits to Thailand and Yunnan Province through enhanced
trade between these two large economies. On the other hand, many of the environmental and social
externalities associated with the road’s construction and operation (e.g., greater difficulty of travel while
the road is under construction, encroachment on fragile forests and indigenous communities, risks of
vehicle collisions to people and animals living along the road, and increased transmission of disease
associated with anticipated increase in transit visitors), will likely be borne by stakeholders in Lao PDR.
Detailed accounting of benefits and costs of cross-border infrastructure projects would help in the design
and implementation of investments in this infrastructure so that a win-win outcome for all members
involved can be obtained.’
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NOTES

1. Members of GMS are Cambodia, Lao PDR, Myanmar, Thailand, Vietnam and two southern
provinces of China: Yunnan and Guanxi. Guanxi Province joined GMS in 2005. Due to scarcity
of detailed data documented (e.g., in Guanxi Statistical Yearbooks), particularly on transport
infrastructure, empirical analyses in this paper excluded data for Guanxi Province.

2. Trade-FDI nexus in line with the argument here has been well researched in the context of East
Asia’s economic integration: e.g., Fukao, Ishido and Ito (2003) and Urata (2001).

3. Econometric estimation of a simultanecous system of equations (trade, FDI, cross-border
infrastructure) was not feasible mainly due to the limited sample size available.

4. De (2005) applied a gravity model to Asian countries with transport infrastructure variables and
transaction costs among the explanatory variables but did not attempt to distinguish cross-border
and domestic transport infrastructure as such.

5. See Green (2003) for a technical treatment of the Random Effects estimator and the tests
mentioned here.

6. For example, our estimation results are generally comparable to those reported in Frankel and
Romer (1999), Soloaga and Winters (2001), Clarete et al. (2003), Rose (2004), and Yamarik and
Ghosh (2005).

7. The time-series component of the estimate is assigned an 83.4 to 88.5 per cent weight in the final
results reported.

8. However, use of the OLS estimator is not supported by our results from the Breusch-Pagan
Lagrange Multiplier test as indicated by low numbers. General sensitivity tests of these models’
coefficient estimates to changes in the right-hand-side variables also suggest that the results of
models 3-5 are not robust. Therefore, caution is warranted in interpreting the results of Models 35.

9. A report by the authors in 2005 based on their field visit along the North-South Economic Corridor

discusses possible distribution of the benefits and costs of the road project. A further research in
this area by the authors is in progress as of this writing.
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APPENDIX: NOTES ON DATA FOR KEY VARIABLES

(1) Road infrastructure

Availability, level of details, and types of data on road infrastructure vary among GMS members,
necessitating some procedure of making the data consistent and comparable across the GMS members.
Therefore, our quantitative analysis used road density for GMS members where road inventory data are
available and density of freight carriage for those where road inventory data are not available but
administrative data on freights are available. For Cambodia, there are no geographically disaggregated
data on road inventory. 1995 data provided by the Committee for Development of Cambodia (CDC) was
the only disaggregated data by province made available to the authors. This information was extrapolated
by the available aggregate road length figures for the subsequent years in calculating road density by
province. For Lao PDR, data on road inventory and density by province were provided directly by the
Department of Roads, Ministry of Communication, Transport, Post and Construction, upon the request
of the authors. For Thailand, road inventory data from Department of Highways, Ministry of Transport
are recorded by the route of national highways (NH1 through NH15) but does not provide the road length
by province. Therefore, adjustment was made by the estimated provincial shares of road length of each
highway based on the GIS-based “Road Inventory of ASEAN Highways” developed by UNESCAP in
calculating road density by province. For Myanmar and Vietnam, there exist no official data on road
length. Instead, various administrative data included in the transport section of the statistical yearbooks
were combined to calculate the density of freight carriage by state/province. For Yunnan Province, road
density by region was calculated from the road inventory data available in the transport section of the
provincial statistical yearbooks.

Distinction between cross-border and domestic road infrastructure was made for each pair of GMS
members based on the location of international crossing points as presented in Table Al. For example,
Cambodia’s cross-border and domestic road infrastructure with respect to Lao PDR is represented by
road density of Stung Treng Province and that of all the other provinces (which do not share border with
the other GMS members), respectively. Likewise, Lao PDR’s cross-border and domestic road
infrastructure with respect to Cambodia is represented by road density in Champassack Province and all
the other provinces (which do not share border with the other GMS members), respectively. Where there
is more than one province with shared borders with a neighbour country, the corresponding cross-border
road infrastructure is represented by the average of the road density in such provinces. Likewise, domestic
road infrastructure is represented by the average of the road density in the remaining provinces.

“Local border points” as opposed to “international cross-border points”, as often referred to by
public institutions in GMS, are the locations where there are border crossings with customs and
immigration facilities that can be used only by local residents in the border area. While some of these
borders might carry noticeable but unrecorded trade volumes, their traffic would mainly be limited to
those immediate neighbouring provinces/states and therefore, limited economic impact on the sub-region
as a whole. Because the focus of this paper is on the impact of road infrastructure on the entire GMS
economies, it makes sense to focus on the international crossing points and leave out local border points.
This treatment also seems to be a convenient way of making quantitative analysis consistent between the
road infrastructure data and the officially recorded trade data that are the only available data in any
reasonable time series.
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Table Al: International crossing points in GMS used in distinction between
cross-border and domestic road infrastructure

GMS member A GMS member B
Name of Name of Name of
Borders between border Name of border border
A/B city/town border province/state city/town province/state
Cambodia/LLao Champassack
PDR Trapeangkreal Stung Treng Province Khinak Province
Bantreay Meanchey
Cambodia/ Thai Poipet Province Arayaprathet ~ Sa Kaeo Province
Cham Yeam Koh Kong Province Hat Tek Trat Province
Cambodia/ Vietnam Bavet Xvay Rieng Province Moc bai Tay Ninh Province
Chiang Chiang Rai
Lao PDR/Thai Huoayxay Bokeo Province Khong Province
Thanaleng Vientiane Municipality Nong Khai  Nong Khai Province
Nakhon Nakhon Phanom
Thakhek Khammouan Province Phanom Province
Savannakhet Savannakhet Province Mukdahan  Mukdahan Province
Lao PDR/Vietnam Nam Phao Borikhamxay Province Cau Treo Ha Tinh Province
Densavanh Savannakhet Province Lao Bao Quang Tri Province
Xishuanbanna
Lao PDR/Yunnan Boten Luangnamtha Province Mengla Region
Myanmar, Thai Myawadi Kayin State Mae Sot Tak Province
Chiang Rai
Tachilek Shan State Mae Sai Province
Xishuanbanna
Myanmar/ Y unnan Mongla Shan State Daluo Region
Muse Shan State Ruili Baoshan Region
Vietnam Yunnan Lao Cai Lao Cai Province Hekou Wenshan Region

Source: UNESCAP Asian Highway Database 2004; regional maps and atlas.
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(2) Distance

Data on distance between each pair of GMS members were taken from Oldfield (2004) as
summarized in Table A2.

Table A2: Distance between major markets in GMS

Distance between Major markets involved km
Cambodia - Lao PDR | Phnom Penh - Vientiane 753
Cambodia - Myanmar | Phonm Penh - Yangon 1101
Cambodia - Thailand | Phnom Penh - Bangkok 530
Cambodia - Vietham | Phnom Penh - Ho Chi Minh City | 217
Cambodia - Yunnan | Phnom Penh - Kunming 1519
Lao PDR - Myanmar | Vientiane - Yangon 695
Lao PDR - Thailand | Vientiane - Bangkok 521
Lao PDR - Vietnam Vientiane - Hanoi 482
Lao PDR - Yunnan Vientiane - Kunming 789
Myanmar - Thailand | Yangon - Bangkok 575
Myanmar - Vietnam | Yangon - Hanoi 1123
Myanmar - Yunnan Yangon - Kunming 1142
Thailand - Vietnam Bangkok - Ho Chi Minh City 754
Thailand - Yunnan Bangkok - Kunming 1280
Vietnam - Yunnan Hanoi - Kunming 555

(3) Export environment; import environment; and FDI environment

Table A3 summarizes the proxies selected for these variables and the value assigned to a dummy
variable characterization of the business environment in each country (in parentheses).

Table A3: Proxies for export, import and FDI environment

Export environment Import environment FDI environment
Selected Average time spent Average time spent Overall ranking
Proxy on clearing export on clearing import in “Doing Business
regulations (days) regulations (days)
Cambodia 43 (1) 55(1) 133 (0)
Lao PDR 66 (0) 78 (0) 147 (0)
Myanmar n.a.(0) n.a.(0) n.a.(0)
Thailand 23 (1) 25(1) 20 (1)
Vietnam 35(1) 36 (1) 99 (1)
China 20 (1) 24 (1) 91 (1)

Source: World Bank, “Doing Business” database (2005).
Note: As the dataset does not include Myanmar, all three environments are assumed to be unfavorable
and dummy value of O is assigned.
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(4) Transport cost

Finding reliable and usable data on transport cost has proved difficult. Some attempt was made to
look for directly observed transport costs by destination in GMS that may exist with shipping or logistics
companies. However, the only available data relates mainly to sea transport and for a limited number of
years and origin-destination. Part of the reason is that insurance is still difficult to obtain for long-distance
land transport in the region due to various procedural and security uncertainties involved.

Use of proxy data for transport costs such as CIF/FOB ratios was considered but this also proved
problematic. First, government authorities normally record export values in FOB and import values in
CIF. The FOB value of imports recorded in balance of payment statistics is only available at the country-
aggregate level, not by trading partners. The usual short-cut practice for recording FOB import in the
balance of payment statistics seems to involve dividing CIF value by a certain assumed ratio such as
1.08 or 1.10. An alternative for finding FOB import value would be to use trade data of the exporting
countries. But this does not appear to work for the GMS because there exist large discrepancies between
the recorded values of exporter countries and those of corresponding importer countries. Even in
international database such as IMF-DOTS (Direction of Trade Statistics), many missing or unreliable
trade data for countries with weak statistical capacity such as Cambodia, Lao PDR, and Myanmar, data
from the trading partners such as China and Thailand are substituted with adjustment of some assumed
CIF/FOB factors.

A further attempt was made to collect CIF/FOB ratios for some representative goods being traded
between each pair of GMS members using UNCOMTRADE database. However, very few time-series
data by country pair are available other than Thailand-China pair. Even for Thailand-China series, the
derived CIF/FOB ratios for major trade commodities do not look stable from year to year — presumably
due to unreliable customs coverage — and proved unusable apparently.
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Table 1: Descriptive statistics from the dataset used in estimates

Source(s)
Variable Units Number observations Mean Std. Dev. Minimum Maximum and notes
Country-pair n.a. overall N 690 353.5 170.6 102 605
identification code between n 30
within T 23
Year n.a. overall N 690 1992 6.6 1981 2003
between n 30
within T 23
Trade and tarde policies
Country 1's exports mil. current US$ overall N 475 112.75 288.84 0.00 285360 1,23
to country 2 between n 29
within T-bar 16.4
Major exports from mil. current US$ overall N 171 74.71 125.43 0.04 845.01 45
country 1to 2 between n 11
within T 155
Country 1's imports mil. current US$ overall N 442 116.59 261.21 0.00 2464.08 1,23
from country 2 between n 27
within T-bar 16.4
Weighted average expressedin  overall N 525 0.158 0.174 0.023 1.050 6,7
tariff rate fraction between n 30
within T-bar 175
Export environment dummy (0/1) overall N 690 0.6667 0.4717 0 18
between n 30
within T 23
Import environment dummy (0/1) overall N 690 0.6667 0.4717 0 1 8
between n 30
within T 23
FDI and FDI policies
Country 1's FDI inflow mil. current US$ overall N 231 7.0569 13.677 -9.020 97.39 9,10
from country 2 between n 21
within T-bar 11
Outward FDI mil. current US$ overall N 375 6,550 13,300 0 47,200 11
between n 30
within T-bar 125
Net FDI inflow mil current US$ overall N 570 4,830 12,100 -1.6 53,500 11
between n 30
within T 19
FDI environment dummy (0/1) overall N 690 0.5000 0.500 0 1 12
between n 30
within T 23
Gross FDI as % of GDP % overall N 370 3.415 2.398 0.000 9.713 11
between n 25
within T-bar 14.8
Distance and roads
Distance between kilometer overall N 690 802.4 344.4 217.0 1519.0 13,14,15
country 1 and 2 between n 30
within T 23
Country 1's road km/km2or overall N 223 0.114 0.123 0.002 0.567 16,17
infrastructure in ton-km/km2  between n 19
regions bordering within T-bar 117
country 2
Country 1's road km/&kmz2 or overall N 370 0.813 1.247 0.007 4.047 16,17
infrastructure in ton-km/km2  between n 30
interior regions within T-bar 123
Country economic characteristics
GDP bil. current US$ overall N 570 26.05 4211 0.60 181.50 6,18
between n 30

within T-bar 19
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Table 1: Descriptive statistics from the dataset used in estimates

Source(s)
Variable Units Number observations Mean Std. Dev. Minimum Maximum and notes
GDP deflator % overall N 510 26.55 66.71 -4.04 411.04 11
between n 30
within T-bar 17
Current exchange rate LCU per US$ overall N 540 2505.39 4346.14 2.94 15509.58 11
annual average between n 30
within T-bar 18
Consumer price index Y% overall N 435 13.735 19.765 -1.710 128.419 11
between n 30
within T-bar 145
Total debt service mil. current US$ overall N 570 4120 7,450 0 37,100 11
between n 30
within T 19
PPP conversion factor ratio to overall N 415 0.273 0.117 0.099 0.795 11
official exch.  between n 25
exch. rate within T-bar 16.6
Real interest rate % overall N 440 2.641 11.589 -41.715 20.328 11
between n 30

within T-bar 147
Other country characteristics

Total population number (mil.) overall N 570 229.00  429.00 3.62 1290.00 11
between n 30
within T 19

Land area square km (thou.) overall N 570 1,871 3,341 177 9,327 11
between n 30
within T 19

Arable land area hectares (thou.) overall N 540 27,200 45,000 792 144,000 11
between n 30
within T 18

Notes: 1) IMF Direction of Trade Statistics (2005).

2) Yunnan statistical yearbooks (various years).

3) Approximate adjustments were made to exclude river- and sea-born trade and gas trade. Yunnan exports are specific to Yunnan Province.

4) UNCOMTRADE data from Statistics Canada's Trade Analayzer database (2005).

5) Up to 5 commodities (HS 4 digits) were selected relying on available information on border trades in the subregion.

6) ADB Key Indicators and statistical yearbooks of GMS members (various years).

7) WATR is calculated by dividing customs revenue by imports. Weighting of trade items by value is done automatically by this procedure.

8) World Bank Doing Business data (various years). See Appendix for the procedure of producing dummy variable.

9) Reports of the: Cambodian Investment Board for Cambodia, Department of Domestic and Foreign Investment for Laos, and Bank of Thailand (BOP
basis) for Thailand.

10) Data for Cambodia, Laos, Myanmar, and Vietnam are approved amounts by investment approving authorities, adjusted by estimated average
implementation ratios and smoothed by 5-year moving average. Data for Thailand are “net FDI inflows” recorded by the Bank of Thailand. Data for Yunnan
Province are the “actually utilized” amount recorded in the provincial statistical yearbooks. Estimated investments in energy sector are excluded.

11) World Bank, World Development Indicators (2005).

12) World Bank Doing Business data (various years). See Appendix for the procedure of producing dummy variable.

13) Statistical yearbooks for Myanmar, Vietnam and Yunnan (various years).

14) Oldfield (2004).

15) Distance between capital cities was chosen, except for cases of Cambodia-Viet Nam and Thailand-Viet Nam where Ho Chi Minh City is used in
preference to Hanoi since it represents largest Vietnamese city near the other two countries' capitals.

16) Separate sources were used for the countries. See Appendix for details.

17) Different measures of cross border road infrastructure are used depending upon data availability: and for Cambodia, Laos, Thailand and Yunnan--
km/km2 (road density); for Myanmer and Vietnam--ton-km/km2 (freight carriage density).

18) Country 2's GDP is also defined but only for the purpose of pairing. This is true for all variables ending in "1".
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Table 2. Estimates of Major Exports between GMS Countries

Estimated coefficient Panel estimates Cross-sectional estimates
Standard Error of estimate
Major Major Major Major Major
Exports Exports Exports Exports Exports
Coefficients Model 1 Model 2 Model 3 Model 4 Model 5
Intercept -8.186 8.802 8.875 1.985 -0.341
9.397 10.400 7.135 9.009 7.705
Distance between countries 1.880 -0.743
2.979 1.451
GDP exporter 0.786 0366  -0.155 0.078 0.586
0.205 0.187 0.370 0.428 0.423
GDP importer 0.447 " 0.393 " -0.054 -0.302 -0.299
0.215 0.194 0.339 0.387 0.386
Population exporter 1.978 " 1872 " 1732 " 0.966
0.908 0.635 0.704 0.680
Population importer 45577 1.560 3.335 3.286
1.005 1.554 1.989 1.656
Area (sq. km.) exporter -2.677 -2.333 7 -2.089 " -0.459
1.633 0.927 1.031 1.025
Area (sq. km.) importer -6.200 -2.183 -4.031° -4.166
1.458 1.782 2212 1.895
Weighted average tariff rate exporter -0.172
0.257
Weighted average tariff rate importer 0.438
0.261
Cross-boarder roads exporter 0.456 1.357 1.465 0.729
0.202 0.443 0.476 0.466
Cross-boarder roads importer 0.423° 1577 " 1.778 " 2152 "
0.242 0.537 0.553 0.541
Domestic Roads exporter (Road per km) -0.644 "~ -0.659 ~ -0.320
0.293 0.332 0.370
Domestic Roads importer (Road per km) -0.805 " -1.361 7 -1.404 "
0.387 0.517 0.429
FDI net inflows exporter (BoP, current US$) -0.274°
0.152
FDI net inflows importer (BoP, current US$) -0.009
0.159
Number Observations 169 88 88 83 76
Groups 11 9 9 9 9
Average years per group 15.4 9.8 9.8 9.2 8.4
R® 0.356 0.547 0.738 0.757 0.762
Breusch-Pagan Lagrangian Multiplier test 260.79 102.26 ~ 1255 " 563" 334"
Wald Chi-square 254.62 5404 217037 21805 20183
degrees of freedom [7] [5] [10] [12] 12]

Notes:
Statistical singificance of the parameter estimates:  99%, **95%, and "90% confidence level, respectively.
Continuous variables in the models are estimated in natural logarithms
"' The R®statistic here differs from the standard OLS R? and has slightly different properties,
but its interpretation is equivalent (see Stata Corp. (2003), p.194-5 for details).
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Table 3: Estimates of Total Exports between GMS Countries

Estimated coefficient Panel (random effects) estimates
Standard error of estimate Total Total Total Total Total Total
Exports Exports Exports Exports Exports Exports
Coefficients Model 6 Model 7 Model 8 Model 9 Model 10 Model 11
Intercept 5.444 3.073 1.967 3.848 1.097 15.305 "
7.895 7.153 15.630 12.015 7.543 5.506
Distance between countries -5.341 7" 47117 -3.599 -1.839 -4.888 " -3.726 7
1.053 0.956 2.532 2.020 0.999 0.828
GDP exporter 1794 " 1.643 " 1.046 0.580 1.620 2309
0.309 0.311 0.519 0.325 0.324 0.343
GDP importer 1.838 16117 0.414 0.265 16177 0.510
0.296 0.304 0.508 0.323 0.315 0.329
Population exporter -1.117 -0.836 -0.430 -0.285 -0.361 2704 "
0.789 0.746 1.351 0.975 0.938 0.747
Population importer -2.010 ~ -1.9577  -0.260 -0.396 -1.437 -0.762
0.847 0.747 1.332 0.971 0.931 0.682
Area (sq. km.) exporter 2299~ 1712 1.376 -0.130 1.262 2851 "
0.970 0.916 1.895 1.410 1.093 0.870
Area (sq. km.) importer 3597 3.401 " 1.184 1.035 2952 7 1.785 "
0.985 0.909 1.873 1.404 1.081 0.845
Weighted average tariff rate exporter -0.663 -0.221 -0.666
0.299 0.456 0.318
Weighted average tariff rate importer -0.446 -0.092 -0.487
0.297 0.440 0.317
Cross-boarder roads exporter 0.065 0.474 "
0.472 0.287
Cross-boarder roads importer 0.452 -0.050
0.456 0.285
Domestic Roads exporter (Road per km) 0759 "
0.296
Domestic Roads importer (Road per km) 0.230
0.317
Export environment dummy -1.155
1.363
Import environment dummy -1.301
1.339
FDI net inflows exporter (BoP, current US$) 0.186
0.174
FDI net inflows importer (BoP, current US$) 0.041
0.163
PPP exporter -2.430
0.754
PPP importer 23547
0.677
Sigma_u 2.990 1.826 2.275 1.850 1.907 1.243
Sigma_e 2.489 2.525 1.782 0.603 2.525 1.390
Rho 0.416 0.343 0.620 0.904 0.363 0.444
Theta (minimum) 0.564 0.376 0.669 0.690 0.393 0.512
Theta (median) 0.698 0.629 0.747 0.856 0.643 0.681
Theta (maximum) 0.738 0.690 0.770 0.878 0.702 0.745
Number Observations 392 326 156 89 326 227
Groups 29 29 18 18 29 20
Average years per group 135 11.2 8.7 4.9 11.2 11.4
R? 0.491 0.480 0.474 0.423 0.493 0.574
Breusch-Pagan Lagrangian Multiplier test 77627 4595 " 4116 3527 4387 32.28 "
Wald Chi-square 14767 15317 " 2546 3335 15117 140.44 "
degrees of freedom [7] [9] [11] [11] [11] [11]

Notes: Same as in Table 2
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Table 4. Estimates of FDI between GMS Countries

Estimated coefficient Panel (random effects) estimates
Standard Error of estimate
FDI FDI
Coefficients Model 1 Model 2 "
Intercept -5.204 154.059 **
4.700 63.017
Distance between countries 0.717 0.871
0.846 1.087
Level of exports 0.020 0.062
0.096 0.118
GDP exporter 0.447 * 0.735
0.229 0.511
GDP importer 1.731 =~ 1.163 **~
0.198 0.405
Population exporter 0.391 -7.372 ***
0.490 1.655
Population importer -1.969 *** 2.003
0.548 1.226
Area (sqg. km.) exporter -0.752 -3.851
0.670 3.852
Area (sq. km.) importer 2.471 =~ -2.088
0.695 1.610
Cross-border roads exporter -2.635 ***
0.706
Cross-border roads importer 2.771 =~
1.018
Domestic roads exporter 4.649 ***
1.242
Domestic roads importer -2.538 ***
0.692
CPI exporter 0.145
(annual rate of inflation) 0.135
CPIl importer 0.080
(annual rate of inflation) 0.120
Weighted ave. tariff rate exporter 0.463
0.408
Weighted ave. tariff rate importer -0.583 *
0.330
FDI environment dummy 18.477 ***
4.938
Sigma_u 0.898 0.523
Sigma_e 0.972 0.857
Rho 0.460 0.272
Theta (minimum) 0.470 -
Theta (median) 0.661 --
Theta (maximum) 0.739 --
Number Observations 194 72
Groups 21 14
Average years per group 16 5.1
R® 0.604 0.809 *
Breusch-Pagan LM Test 23.70 *** --
Wald Chi-square 131.12 == 119.60 ***
degrees of freedom [8] [17]

Notes:

Statistical singificance of the parameter estimates: ***99%, **95%, *90% confidence level, respectively.
Continuous variables in the models are estimated in natural logarithms

" Model is estimated using the maximum likelihood random effects estimator

& Reports Maddela pseudo R

. Reports Log-likelihood ratio test
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Table 5. Estimates of Exports between GMS Countries

Estimated coefficient
Standard Error of estimate

Single year cross-sectional estimates

Coefficients 1988 1989 1990 1991 1992 1993 1994 1995
Intercept -46.065 -1.957 -12.412 3.601 5.480 6.954 11.425 * 11.499 *

31.011 22.741 10.080 7.336 7.044 5.667 6.056 6.548

Distance between countries 1.220 -2.333 -3.039 *** -2.513 -2.262 -2.655 ** -3.819 =** -4.337 ***
6.160 4.587 0.877 1.470 1.466 1.051 1.049 1.024

GDP exporter 2.247 1.658 0.356 0.812**  0.805*  0.746 ™ 1.093 *** 1.285 ***
1.052 0.738 0.267 0.363 0.370 0.283 0.305 0.329

GDP importer 2.307 3114 * 0.866 *** 0.745 * 0.673 * 0.370 0.685 ** 0.748 **
1.277 0.845 0.270 0.372 0.378 0.299 0.315 0.341

Population exporter -6.443 -2.277 -1.075*  -0.904 -0.830 -0.993 -1.264 * -2.018 ***
3.126 2.164 0.518 0.743 0.760 0.628 0.702 0.715

Population importer -6.414 -7.782 ¢ -1.872 ***  -1.096 -1.308 -0.788 -1.161 -1.476 *

3.411 2.306 0.554 0.820 0.774 0.647 0.698 0.757

Area (sq. km.) exporter 11.338 3.554 3.703 ™ 1.520 1.460 1.619 * 1.948 ** 3.046 ***
4.419 2.986 1.053 1.018 1.023 0.806 0.906 0.877

Area (sq. km.) importer 7.990 10.387 * 2.689 *** 2.010 * 2.052 * 1.587 * 2.228 ** 2.746 ***
4.519 3.001 0.665 1.105 1.096 0.894 0.934 0.985
Number Observations 10 10 18 20 21 22 23 24
Adjusted R? 0.457 0.565 0.557 -0.007 -0.001 0.165 0.428 0.507

F Statistic 2.08 2.67 4.06 ** 0.98 1.00 1.59 3.35 ** 4.38 ***
degrees of freedom [num./denom ] [7,2] [7,2] [7,10] [7,12] [7,13] [7,14] [7,15] [7,16]
Coefficients 1996 1997 1998 1999 2000 2001 2002 2003
Intercept 11.43578 6.813241 5.737296 6.1954 8.2403 2.3707 4.406884 35.77297
6.680704 7.937215 7.20414 6.0852 5.1854 6.3384 6.462105 22.13246

Distance between countries -3.311698 *** -2.89998 *** -3.65595 ***  -3.65 ** -3.113 *** -3.157 ™* -3.53273 *** -3.95876 ***
0.943987 1.01495 0.921693 0.751 0.656 0.8147 0.812905 1.081529

GDP exporter 1.247211 ** 1.173148 *™* 1.469562 *** 1.5336 *** 1.3707 *** 1.5046 *** 1.598044 *** 1.837472 ***
0.329725 0.379369 0.388505 0.3319 0.2797 0.3576 0.368358 0.509056

GDP importer 0.558644 0.541467 0.839302 **  0.857 ** 0.4971 * 0.861 ** 0.708422 *  1.469487 ***
0.339036 0.380722 0.374567 0.3303 0.2855 0.3526 0.362831 0.491848
Population exporter -1.540898 ** -0.768 -0.98225 -1.13 -1.341 "  -0.776 -0.92383 -1.26943
0.730807 0.839869 0.784354 0.6712 0.5934 0.7097 0.72499 0.832283
Population importer -1.035246 -0.53182 -0.8543 -1.285 * -0.934 -0.957 -0.67411 -1.51591
0.706031 0.838752 0.834757 0.6904 0.5706 0.7269 0.737175 0.874266
Area (sq. km.) exporter 2.182391 ** 1.208428 1.613664 * 1.757 ** 1.773 ** 1.3963 * 1.496855 * 2.128659
0.87208 0.984019 0.905238 0.7643 0.67 0.8124 0.825537 1.432537
Area (sq. km.) importer 1.910389 ** 1.349452 1.998768 ** 2.5708 *** 2.0925 *** 2.0876 ** 1.832166 ** 0.336779
0.87259 0.973344 0.942338 0.7818 0.6541 0.8192 0.825509 1.295386
Number Observations 25 25 27 29 26 28 28 18
Adjusted R? 0.4428 0.3784 0.6109 0.7233 0.7787 0.6891 0.6919 0.752

F Statistic 3.72 ™ 3.09 ** 6.83 ™ 11.46 ™~ 9.05 *** 9.55 *** 9.66 *** 8.36 ™
degrees of freedom [num./denom ] [7,17] [7,17] [7,19] [7,21] [7,18] [7,20] [7,20] [7,10]

Notes:

Statistical singificance of the parameter estimates: ***99%, **95%, *90% confidence level, respectively.

Continuous variables in the models are estimated in natural logarithms
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1. INTRODUCTION

As a promoter of the two Euro-Mediterranean conferences held in Barcelona in 1995 and 2005,
Spain is a key player in Euro-Mediterranean cooperation. The result of the first conference was the Euro-
Mediterranean Partnership and the Barcelona Declaration, which laid the groundwork for a new regional
relationship and the creation of a free-trade area to promote the development of Mediterranean countries,
among other measures.

The transport sector should play an important role as a facilitator of good operations and
development in this free-trade area and, by extension, of good regional relations.

Starting in the early 1980s, the majority of Mediterranean countries decided to take action towards
regional cooperation in the area of transport. At a conference of Transport Ministers in Thessalonica
under the auspices of the United Nations, the first solid groundwork was laid for this cooperation in the
area of transport in the Mediterranean. This conference led to the creation of transport study centres for
the Western and Eastern Mediterranean with the support of the different countries in each sub-region. In
the Western Mediterranean, Spain took up the proposal and got involved in the creation of the Centre for
Transport Studies of the Western Mediterranean.

Based on the work done, and in conjunction with the push for Euro-Mediterranean cooperation, the
countries in the sub-region created the Group of Transport Ministers of the Western Mediterranean
(GTMO), which has been responsible for carrying out major studies to facilitate exchange. The Spanish
Ministry of Public Works and Transport currently presides over this group.

The considerable progress made in terms of cooperation in Mediterranean transport since the Euro-
Mediterranean Forum’s drafting of the Blue Paper on Euro-Mediterranean Transport Policy, the
conclusions reached by the High Level Group for extending the major European transport axes to
neighbouring countries, the Euro-Mediterranean Ministerial Conference on Transport held in Marrakech
in December 2005, and the proposal to draw up a Regional Transport Action Plan for the development
of the transport sector in the Mediterranean all provide a solid basis through which this healthy
cooperation can be promoted even further.

This paper is structured in three parts:

» The first part provides an overview of the progress of relations in the Mediterranean area, with
the focus on the Euro-Mediterranean partnership and the transport sector.

» The second part addresses the current scenario of institutional cooperation in the transport sector
and describes the four most noteworthy initiatives:

» The High Level Group sponsored by the European Commission with the aim of studying the
extension of the major trans-European Transport axes to neighbouring countries.
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* The result of the work done by the EuroMed Transport Project: the Blue Paper on Euro-
Mediterranean Transport Policy.

 The first Conference between the Ministers of the EU and those of the Southern Mediterranean
partner countries, which demonstrated the general interest in creating closer regional cooperation
in the field of transport.

* On a different scale, it is worth highlighting the cooperation at the sub-regional level in the
Western Mediterranean, with the contributions of the Group of Transport Ministers of the Western
Mediterranean.

The third section of this document provides an overview of the measures and actions for regional
rapprochement in the transport sector, as developed in the different Euro-Mediterranean cooperation
frameworks mentioned above. This set of measures includes proposals for the extension of the network
and measures designed to facilitate transport.

2. CO-OPERATION IN THE MEDITERRANEAN REGION

2.1. Introduction to the Mediterranean Region

The countries involved in the integration of the Mediterranean area are those of the EU and Algeria,
Egypt, Israel, Jordan, Lebanon, Morocco, the Palestinian Authority, Syria, Tunisia and Turkey. In terms
of socio-economic conditions, it is reasonable to differentiate Israel and Turkey from the other eight
Southern Mediterranean countries.

These eight countries have a number of things in common: they are at a similar level of economic
development, they share similar reform challenges, and none of them knows to what extent they will
cooperate with the EU.

Moreover, Turkey already has a customs union with the EU and is recognised as an accession
candidate and Israel is the only high-income country in the region.

The European Union is the most important trading partner of the Southern Mediterranean countries,
accounting for more than half of their trade. Trade integration of the Maghreb countries with the EU is
more pronounced than that of the Mashrek. Despite the relatively high EU shares in trade of the
Mediterranean Partners (MPs), however, the absolute size and composition of trade flows suggests that
much of the trading potential between the EU and its Mediterranean neighbours remains unexploited. For
example, Turkey and Israel (with a total of 78 million inhabitants) trade as much with the EU as the eight
Arab MPs, with a total of 174 million inhabitants. Moreover, the vast majority of exports from the Arab
MPs to the EU consist of raw materials (e.g. oil, gas, phosphate) and low value-added manufactures.
Extreme cases are Algeria and Syria, where 96% and 86% of exports to Europe, respectively, are
petrochemicals.
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Figure .1. Population and GNI per capita
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Figure 2. Sub-regional trade exchange (billion €, 2002)

Maghreb
@)

T TITTIY.

Source: EuroMed Transport Project.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



226 - THE MEDITERRANEAN REGION

In principle, geographic proximity to the world’s second largest market and the emerging regional
free trade area provide the opportunity to develop trade-driven growth strategies.

2.2. The Barcelona Process and Barcelona Declaration: Towards a Euro-Mediterranean
Partnership

The Euro-Mediterranean Conference of Ministers of Foreign Affairs, held in Barcelona in November
1995, marked the starting point of the Euro-Mediterranean Partnership (Barcelona Process), a wide
framework of political, economic and social relations between the Member States of the European Union
and the Southern Mediterranean Partners.

The Euro-Mediterranean Partnership thus comprises 35 members: the 25 EU Member States and 10
Mediterranean Partners; Libya has had observer status since 1999.

In the Barcelona Declaration, the Euro-Mediterranean partners established the three main objectives
of the Partnership:

1. The definition of a common area of peace and stability through the reinforcement of political and
security dialogue (Political and Security Chapter).

2. The construction of a zone of shared prosperity through an economic and financial partnership
and the gradual establishment of a free-trade area (Economic and Financial Chapter).

3. The rapprochement between peoples through a social, cultural and human partnership aimed at
encouraging understanding between cultures and exchanges between civil societies (Social,
Cultural and Human Chapter).

2.2.1 Euro-Mediterranean Free-Trade Area

In the Barcelona Declaration, the Euro-Mediterranean Partners agreed on the establishment of a
Euro-Mediterranean Free-Trade Area (EMFTA) by the target date of 2010.

As well as bilateral “vertical” trade liberalization with Europe, the Mediterranean Partners are
committed to implement free trade among themselves (“horizontal” or South-South integration). The
Arab Maghreb Union (Morocco, Algeria, Tunisia, Mauritania and Libya), and more recently the Agadir
Agreement signed in February 2004 by Morocco, Tunisia, Egypt and Jordan are examples of this
committment.

2.2.2  Transport role

In accordance with the Declaration of Barcelona, where the Mediterranean is defined as a sea of
union among peoples, the participants also agreed to cooperate in other areas and, to that effect: stress
the importance of developing and improving infrastructure, including through the establishment of an
efficient transport system, the development of information technologies and the modernization of
telecommunications.

In the annex of Barcelona Declaration, work programme, it is specified that: “Efficient interoperable
transport links between the EU and its Mediterranean partners, and among the partners themselves, as
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well as free access to the market for services in international maritime transport, are essential to the
development of trade patterns and the smooth operation of the Euro-Mediterranean partnership”.

Co-operation will focus on:

» development of an efficient trans-Mediterranean multimodal combined sea and air transport
system, through the improvement and modernization of ports and airports, the suppression of
unwarranted restrictions, the simplification of procedures, the improvement of maritime and air
safety, the harmonization of environmental standards at a high level, including more efficient
monitoring of maritime pollution, and the development of harmonized traffic management
systems;

* development of east-west land links on the southern and eastern shores of the Mediterranean, and
connection of Mediterranean transport networks to the Trans-European Network in order to ensure
their interoperability.

Figure 3. Base yvear trade flows (>750,000 tonnes) for all non-oil products between
the MEDA- and EU25-countries

Sonrve: EuroMed Transport Project.

In 2005, a second meeting was held to mark the tenth anniversary of the Barcelona Conference
(Barcelona II). Once again, the importance of transport was emphasized and the work programme adopted
reflected the need to “develop a regional transport infrastructure network and adopt a set of
recommendations at the Marrakech Euro-Mediterranean Ministerial Conference on Transport in
December 2005 to boost transport co-operation.”
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2.3. From the Euro-Mediterranean Transport Forum to the Marrakech Conference:
What has been done since 1995?

2.3.1 The Barcelona Declaration

When the Barcelona Declaration was approved in 1995, especially as a result of the introduction of
a specific section on transport, all the parties involved in the initiative to any extent effusively
congratulated each other, convinced that there was great potential for making progress in cooperation on
Mediterranean transport.

The Barcelona Declaration encouraged countries in the region to redouble their efforts, and one of
the results was the creation of the Group of Transport Ministers of the Western Mediterranean (GTMO),
which was set up at the sub-regional level in conjunction with and as a complement to the Euro-
Mediterranean Transport Partnership. The establishment of this group, along with the creation of MEDA
Programme funding and the European Commission’s participation as a major player, opened the door to
exceptional perspectives for multilateral cooperation in the region.

However, some obstacles cropped up, that were either not foreseen or not evaluated sufficiently.
These obstacles included the interpretative restrictions of the different texts and regulations drawn up to
provide the Partnership with administrative support, and limited European awareness on the situation in
the Mediterranean.

This meant that the logical and licit ambitions of Mediterranean countries to receive MEDA funding
to analyse infrastructure priorities and study the possibilities of connecting their transport networks with
trans-European networks were not fulfilled.

2.3.2  First Euro-Mediterranean Transport Forum

And yet the conclusions of the first Euro-Mediterranean Transport Forum, organized by the
European Commission in Malta in 1999, included the two main priorities of the Partnership in this area:
the definition of an infrastructure network and the proposal of measures to facilitate transport.

2.3.3  Third Euro-Mediterranean Transport Forum

After some changes in direction taken by the European Commission, it was not until the third Forum,
held in Brussels in 2002, that two projects were started up for a total of €15 million: the EuroMed
Transport Project to facilitate transport, and the Infrastructure Project to define an infrastructure network.
These projects, which are being developed by teams of consultants from different countries, address the
two major issues required for transport development in the region, as mentioned above.

The first issue involved the drawing up of an action plan and a set of initiatives to prepare and
modernize the sector for the free-trade area, and addressing issues such as transport-market liberalization,
training, new technologies, advanced logistics, and regulatory convergence, etc. The second issue
involved defining infrastructure priorities and their financing.

2.3.4 The EC Communication on the Euro-Mediterranean transport network

Moreover, the publication in 2003 of the Communication (COM 376) from the European
Commission to the Council of the European Union and the European Parliament “on the development
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of a Euro-Mediterranean transport network™ made it possible to clarify the Commission’s policy on the
subject and to identify the path to be taken.

There were three points of interest in this Communication: the acceptance of the fact that there were
two different sub-regions, namely, Western and Eastern Mediterranean, and the possibility of
implementing different temporary initiatives and developments in each sub-region; the recognition of the
contribution of existing cooperation structures such as the GTMO, and the possibility of addressing the
situation and needs in terms of infrastructure in Southern countries.

2.3.5 The High Level Group

In 2004 the European Commission created the High Level Group for extending the major trans-
European transport axes to neighbouring countries and regions. This High Level Group worked
simultaneously with EuroMed projects. The work and results of this group are outlined below. The High
Level Group was created in practice as a consensus group to work, particularly with regard to identify
key infrastructure in the international relations of neighbouring countries. The High Level Group
surpassed the work done by the EuroMed Transport Project on Infrastructure.

2.3.6 The Blue Paper

The EuroMed Transport Project drew up a Blue Paper on Transport in the Mediterranean Region,
which includes the diagnosis of the transport system and recommendations for its improvement. This
document, together with the report of the High Level Group, was endorsed by the Euro-Mediterranean
Transport Forum and the first Conference of the Ministers of Transport of the region that was held in
Marrakech in December 2005.

2.3.7 The Marrakech Conference

The Marrakech Conference therefore summarized ten years of cooperation by adopting both
documents and urging the European Commission to submit a 5-year action plan for the region by the end
of 2006.
2.3.8 10 years of Euro-Mediterranean transport cooperation

The result of ten years of Euro-Mediterranean cooperation in transport is certainly modest. It has

been a long and difficult road, though in recent years the Euro-Mediterranean Transport Partnership
seems to have designed its own roadmap.
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3. ACTIONS TAKEN IN THE AREA OF TRANSPORT

This brings us to 2006 with a series of activities completed or in progress which, despite the eleven
years that have passed since Barcelona 1995 and the delays that have arisen for the scheduled creation
of the free-trade area by 2010, constitute a crucial set of tasks that will help define the strategic bases for
future development of transport in the Mediterranean.

3.1. Actions taken throughout the Mediterranean Region

3.1.1 High Level Group for extension of major trans-European Transport axes to
neighbouring countries and regions

The expansion of the European Union in May 2004 shifted the borders of the EU towards the east
and south, thereby increasing the number of new neighbouring countries in the EU. The trans-European
Transport Network (TEN-T) was revised to include the new EU Member States in the network.

Launched by the former European Commission Vice-President Loyola de Palacio and the Italian
Presidency, a ministerial meeting took place in Santiago de Compostela on 8 June 2004 and concluded
that “the development of technically and administratively interoperable transport connections between
the European Union and neighbouring regions is an issue of utmost importance for economic growth,
facilitation of trade and connecting people” and that “priority connections between major trans-European
transport axes and the different neighbouring regions of the EU should be identified and developed”.

Set up in October 2004, the Group was chaired by Loyola de Palacio and included representatives
from 25 EU Member States, plus Romania and Bulgaria and 26 more, including all the Mediterranean
countries. The European Investment Bank, the European Bank for Reconstruction and Development and
the World Bank participated as observers.

Its main objectives were, among others:
* to define the main axes to be developed in order to make trade easier and safer;

* to identify the measures to be taken to facilitate convergence and harmonization of the different
management systems (customs, administrative procedures, visas, safety and security) as well as
technologies;

* to try to find solutions to funding problems.

Finally the HLG submitted its final report in November 2005. The Group highlighted its main
priorities in the operational conclusions, which included a number of infrastructure projects and several
“soft” measures with the aim of removing physical and administrative bottlenecks along the main
transport axes identified and to facilitate cooperation and communication between authorities in the
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different countries. These measures included maritime safety and environmental protection, rail
interoperability, expansion of the European satellite radio navigation system (Galileo) as well as the
expansion of the Single European Sky initiative to neighbouring countries.

As shown on the map, the five major transnational axes identified were:

* Motorways of the Seas.
e Northern axis.

» Central axis.

* South-eastern axis.

» South-western axis.

Figure 4. High Level Group — Motorways of the Sea Axes

High Level Group

Muansal " e ]
P = o
; T A&

= .
‘ ’ =T = . b » Y C 4 . Trane-navorai em
" . R p = -~ MO |essses Al St el LOUATRLE
| .'-‘ . il 5 w . . £ B TEANA WS WAy i
| “ = % ' e iy of the dam
! 'I- gz h # - w ortarvrys uf R ams gt
n Mustoryeye of b e gt oyt

TEMT e

TENT Read

TEN-T Raibmy

TENT inlaivd iy
TEN-T pineinty aaid

Izad prinsty nai
. Rl prive ity i

L e ]

] B =00 - = Tom it mn | Gt sty I HE
[ P L i | 3 s o 8 210 s

The specific Mediterranean projects selected by this High Level Group will be discussed below.
3.1.2 The EuroMed Transport Project and the Blue Paper

At the second meeting of the Euro-Mediterranean Transport Forum (Brussels, November 2000),
the submission to the EC’s MEDA Programme of a regional project on the facilitation of transport in the
Mediterranean was approved (Euro-Mediterranean Transport Policy and Training Project). Then, in
November 2001, the European Commission approved the Euro-Mediterranean Transport Project with a
financial allocation of €20 million'.
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The EuroMed Transport Project aims to:

+ Contribute to overall economic and social development through increased and more sustainable
transport flows, more competitive trade and better balanced exchanges.

» Improve the quality, safety and efficiency of the goods and passenger transport systems in
the region, thus improving the functioning of the transport sector as a whole.

» Support the development of integrated multimodal transport networks and infrastructure,
leading to improved transport flows, better connections and reduced bottlenecks.

During the 5th Euro-Mediterranean Transport Forum, which was held in Brussels in December
2004, the European Commission assigned the EuroMed Transport Project with preparing a strategic
discussion paper on the Euro-Mediterranean transport policy, called the ‘Blue Paper’.

The Blue Paper aims at identifying the main orientations and directions for achieving a sustainable,
efficient and multimodal transport system in the region that can adequately link the Mediterranean
countries together, as well as these countries and the European Union.

The Blue Paper is thus composed of two parts:

* Part . Overview and Diagnosis of the MEDA transport System provides an analysis of
transport systems in the MEDA region;

e Part II. Recommendations for a Regional Transport Strategy proposes a series of
recommendations for a regional transport strategy.

The Blue Paper was presented at the First Euro-Mediterranean Ministerial Conference held in
Marrakech, Morocco, in December 2005.

3.1.3 The Marrakech Conference: 2010 Action Plan

Euro-Mediterranean cooperation since the Barcelona Declaration has resulted in a number of
initiatives in the field of transport, as mentioned above. In December 2005, ten years after the Barcelona
Declaration, the Marrakech Conference was held, where the Transport Ministers of the EU-25 member
states and the 12 Mediterranean partner countries stressed the need to intensify co-operation to contribute
to better economic and social development in the region, in keeping with the Barcelona Declaration.

The discussions and conclusions of the Conference were based primarily on the Blue Paper on
Euro-Mediterranean Transport Policy, drawn up within the framework of the Euro-Mediterranean
Transport Forum and on the final report of the High Level Group on the extension of the major
transEuropean transport axes to neighbouring countries.

The conclusions of the Marrakech Conference identified the priorities for future cooperation:
institutional reform, infrastructure networks and financing, maritime transport, multimodal transport, air
transport and the Galileo Project.

The Ministers also asked the Euro-Mediterranean Transport Forum to come up by the end of 2006
with a Regional Transport Action Plan for the next five years in order to implement recommendations
included in the Blue Paper and the Final Report of the High Level Group.
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3.2. Western Mediterranean initiatives

In the Western Mediterranean sub-region, the Transport Ministers’ Group of the Western
Mediterranean aims to promote co-operation on transport and contribute to the Euro-Mediterranean
Partnership. The members of the GTMO are the Transport Ministers from the seven countries in the
region (Algeria, France, Italy, Morocco, Portugal, Spain and Tunisia) and the EC Directorate General for
Energy and Transport. The Transport Study Centre for the Western Mediterranean (CETMO) holds the
position of secretariat and provides technical support.

After a proposal was made by the GTMO in 2001, the European Commission included a call for
proposals on international cooperation in Mediterranean transport in the 5" Framework Programme on
R&D. The Group presented two proposals that were evaluated positively and accepted.

The first initiative was the REG-MED Thematic Network, created for “Regulatory convergence to
facilitate international transport in the Mediterranean”; and the second was the DESTIN Project on
“Defining and Evaluating a Strategic Transport Infrastructure Network in the Western Mediterranean”.

The specific objectives of REG-MED thematic network have been:

* To identify and analyse the obstacles inhibiting the facilitation of international transport in
the Mediterranean;

* To seek and propose solutions to mitigate these obstacles and thereby improve goods flows
between Mediterranean countries; and

* To evaluate how international agreements and convergence with respect to the EU regulatory
framework can contribute towards reducing these obstacles.

The purpose of the DESTIN Project was to design and apply a decision-making support system for
the identification and evaluation of a strategic transport network in the Western Mediterranean, as a way
of expanding the trans-European network of transport of the European countries of the Western
Mediterranean.

The specific objectives of DESTIN Project were:

» Developing and applying specific models to forecast international goods and passenger traffic
in the Western Mediterranean, supported by a geographic information system and corresponding
databases.

* Proposing and applying methods and criteria to identify a strategic transport network in the
Western Mediterranean (based on previous results) and evaluating the priorities for
development.

Both projects made it possible to complement most institutional aspects in determining the needs
of the region and completing the two studies launched within the framework of the EuroMed Transport
Forum.

A major step forward in terms of regional rapprochement was made because these initiatives allowed
the participation of Maghreb experts for the first time in a European R&D programme.
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4. CHALLENGES FACING MEDITERRANEAN INTEGRATION
IN THE FIELD OF TRANSPORT

Previous points of this document have described the progress made in terms of cooperation in the
Mediterranean, specifically in the field of transport. Despite completed and in-progress projects, the
contributions of the High Level Group, and the Blue Paper on Euro-Mediterranean Transport Policy,
among other things, we are fast approaching the year 2010, when the free-trade area is scheduled to be
launched, and yet not enough real measures have been taken to make sufficient progress towards
Mediterranean integration in the field of transport.

For the free-trade area to work as a catalyst for development in the area, to create closer ties between
the Southern Mediterranean partner countries and the EU, and between individual Mediterranean countries,
and to generate regional integration, acting more decisively in the transport system is a basic requirement.

This action should be focused in the transport sector on two main areas:

* Being able to define a Euro-Mediterranean transport network, which, like the TEN-T, expands
into neighbouring Mediterranean countries.

* Facilitating exchange in terms of operations and eliminating bottlenecks that impede optimized
operation of the transport system.

These two areas present major challenges that will be described below, along with the current
situation.

4.1. Creating a Euro-Mediterranean Transport Network

In order to build a transport network for exchange in the Mediterranean (between the EU and
Southern Mediterranean partner countries, and between the Southern Mediterranean partner countries)
that facilitates and increases exchange and makes it possible to attract part of the traffic from Asia, it is
first necessary to identify the network so that, at a later date, its opportunities and failings can be detected.

A great deal of energy has been put into this process, including the infrastructure contract of the
EuroMed Transport Project, the High Level Group and the DESTIN and MEDA TEN-T research projects.

Following is a presentation of the results generated by all these initiatives, as outlined in the report
from the High Level Group, which was endorsed at the end of 2005 by the Euro-Mediterranean Transport
Conference, and as outlined in the DESTIN project, with a more technical and sub-regional approach.

4.1.1 Identification and development of the priority connections between the TEN-T and
neighbouring regions of the EU: The High Level Group

This group (described above) identified five major transnational transport axes with neighbouring
countries and presented a series of recommendations, including a mixture of infrastructure projects and

basic measures designed to stimulate and facilitate transport flows.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



THE MEDITERRANEAN REGION - 235

The Group identified the following five major transnational axes:

* Motorways of the Seas: linking the Baltic, Barents, Atlantic, Mediterranean, Black and the
Caspian Sea areas, as well as the littoral countries within the sea areas and with an extension
through the Suez Canal towards the Red Sea.

* Northern axis: to connect the northern EU with Norway to the North and with Belarus and
Russia and beyond to the East. A connection to the Barents region linking Norway through
Sweden and Finland with Russia is also foreseen.

» Central axis: to link the centre of the EU to Ukraine and the Black Sea and through an inland
waterway connection to the Caspian Sea. Connections towards Central Asia and the Caucasus
are also foreseen, as well as a direct connection to the Trans-Siberian railway and a link from
the Don/Volga inland waterway to the Baltic Sea.

» South-Eastern axis: to link the EU through the Balkans and Turkey to the Caucasus and the
Caspian Sea, as well as to Egypt and the Red Sea. Access links to the Balkan countries as
well as connections towards Russia, Iran and Iraq and the Persian Gulf are also foreseen.

» South-Western axis: to connect the south-western EU with Switzerland and Morocco and
beyond, including the trans-Maghrebin link connecting Morocco, Algeria and Tunisia. An
extension of the trans-Maghrebin link to Egypt as well as a connection from Egypt to the
south towards other African countries are also foreseen.

The members of the Group submitted almost 100 project proposals to be considered as priority
investments on the major transnational axes. The proposals were classified into two categories, depending
on their maturity and the potential role they could have in alleviating bottlenecks that affect international
and long-distance traffic, i.e.:

* Projects ready to start before 2010 (completion by 2020)

» These projects are expected to bring about time and operating-cost savings for users and
operators in comparison to today’s situation.

Projects of longer-term interest (works to start by 2020)

This category typically includes the second stage of a project that gradually increases infrastructure
capacity, the first phase being among projects ready to start prior to 2010.

In addition, the Group members proposed a number of other major projects that were considered of
more regional or national importance. These projects are on a transnational axis but they seem today
relevant mainly for regional traffic between just two countries or aim at improving the functioning of an
urban transport system.

The High Level Group did not have the mandate and therefore did not analyse the ability of the
current TEN-T to handle not only intra-European traffic, but also traffic between the EU and non-EU
countries. Thus, the definition exercise of an integrated Euro-Mediterranean network has not been fully
completed.
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4.1.2  List of projects concerning Euro-Mediterranean Transport Forum countries
Motorways of the Seas:

» Extension of the motorway of the sea of Western Europe towards Norway in the north
and towards Morocco in the south;

» Extension of the motorways of the Mediterranean Sea towards North Africa and the
Middle East, including the Red Sea and beyond,

* Extension of the motorways of the Mediterranean Sea to the Black Sea.

Projects of short- to medium-term interest:

* Port of Mersin (capacity increase, phase 1)

* Port of Tartus

» Port of Agaba (master plan, capacity increase, phase 1)
* Multipurpose platform East Port Said Port

* Deep-water port in Enfidha

e Port of Djen-Djen

* Container terminal of Mohamedia port.

Projects of longer-term interest:

» Port of Mersin (capacity increase, phase 2)
* Port of Agaba (capacity increase, phase 2)
» Extension of existing breakwater and new platform of El Dekhela Port.

South-eastern Axis

Multimodal connection Ankara—Mersin—Syria—Jordan—Suez—Alexandria/East Port Said, including
the following connections:

* Sivas—Malatya—Mersin

e Turkey towards Iran and Iraq

* Tartus—Homs towards Iraq

* Beirut-Damascus towards Iraq and Saudi Arabia

» Haifa—Israel border

* Jordan border—Amman towards Iraq and Saudi Arabia.

Multimodal connections Damietta—Cairo and beyond, including the River Nile.

Projects of short- to medium-term interest:

* Railway line Istanbul-Cerkezkdy-Bulgaria border

* Railway line Ankara-Sivas

» Ha’emek railway (from Haifa up to Jordanian border)

* Road upgrading Gerede-Merzifon

* Road upgrading Turkey border-Jordan border, including the branch Tartus-Homs
¢ Irdib ring road
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* Road upgrading Alexandria-Cairo-Suez-Taba (Israeli border)
* Road upgrading Ismailia-East Port Said.

Projects of longer-term interest:

» Upgrading transportation through the River Nile (up to Cairo)
» Construction of railway line Syrian border

* Railway signalling system and station infrastructure Beni Suef
* Road connection Sanhurfa

* Road connection Homs

* Road construction Amman.

Other major projects on multimodal axes, projects of regional or national interest:

¢ Electrification of Shebin El Qanater-Damietta railway line

» Railway line Bir El Abd-Rafah

» Upgrading of coastal road Rafah-Damietta-Alexandria-El Saloum
* Road tunnel under Suez Canal

* Burg Al Arab-Aswan western desert road

* Airport — supporting air cargo

 Airport — expansions, rehabilitation and modernisation.

South-western Axis

Multimodal connection Algeciras—Rabat towards Agadir and beyond;

Multimodal connection Rabat—Fes—Oudja—Constantine—Al Jazair—Tunis—Libyan border (the “trans-
Maghrebin”), including the connection Tunisia—Egypt.

Projects of short- to medium-term interest:
* High-speed railway line Casablanca-Marrakech (phase 1 of Casablanca-Marrakech-
Agadir)

» Upgrading of road Casablanca-Rabat
» Upgrading of road Fes-Oujda.

Projects of longer-term interest:
 Fixed Gibraltar connection

* High-speed railway line Marrakech-Agadir (phase 2 of Casablanca-Marrakech-Agadir)
* Doubling and electrification of the railway line Fes-Oujda.

Other major projects on multimodal axes, projects of regional or national interest:

* Development of logistics zones (along the trans-Maghrebin).
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4.1.3 Identification of the Strategic Transport Network for the Western Mediterranean:
the DESTIN project

We also feel it is worth drawing attention to the process, especially the methodology generated in
the DESTIN Project, to define a strategic transport infrastructure network in the Maghreb, conceived as
an expansion of the Trans-European Transport Network (TEN-T) of European countries into the Western
Mediterranean. Work was done in a slightly different way. First, the existing network planned by the
states was identified. Then a study was carried out on the exchanges (involving people and goods)
between the two sides of the Mediterranean, and between the Southern Mediterranean partner countries
so a network could be chosen that supported these exchanges and would therefore become strategic.
Once this network was identified, a study was carried out on the needs of the network so the actions
required to ensure its efficient running could be determined.

The strategic transport network in the Maghreb has been designed to facilitate international flows
of goods and people between the Maghreb and the European Union, and to link major urban areas in the
Maghreb. This network includes land, maritime and air infrastructure networks, in accordance with the
notion that the network should, as far as possible, be interoperable within each mode of transport, and
should also favour inter-modality between the different modes of transport and with the trans-European
Transport Network. It also includes existing and planned gas and oil pipelines of supranational
importance.

The strategic road network is shown in Figure4.1 as an example of work results. It consists of
motorways and roads referred to as being of supranational importance. They either already exist (though
some sections require upgrading to ensure sufficient quality levels) or are planned.

Figure 5. Strategic Transport Network — Routes defined by the DESTIN project
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4.2. Towards transport facilitation through regulatory harmonization

Besides the transport network’s requirements in terms of infrastructure, a number of factors still
exist that make the transport system far from optimal and which can be resolved through operational and
regulatory measures in order to facilitate transport and exchange in the Mediterranean.

The High Level Group, the EuroMed Transport Project, the Blue Paper on Euro-Mediterranean
Transport Policy and the REG-MED Project have all attempted to diagnose the existing transport system
in the Mediterranean with a view to proposing a series of operational and regulatory improvements, such
improvements being clearly necessary, given that increased infrastructure has so far been incapable of
solving all bottlenecks.

4.2.1 The High Level Group
It should be borne in mind that the horizontal measures put forward by the High Level Group are

applicable to the five major transnational transport axes mentioned above. Given its broad, differentiated
spectrum of application, it is not possible to go into such minute detail of actions as with other projects.

The area of horizontal measures can be summarized mainly as follows:

Border-crossing procedures:

m [mplementation in full of the international conventions and agreements on harmonization
of the format and content of trade and transport- related documents.

m Modernization of frontier customs posts, following the rules and recommendations set
out in international conventions and regulations.

m Simplification of customs procedures, with electronic data interchange systems and one-
stop offices, especially in ports.

Satellite radio-navigation systems:
m Bilateral negotiation.

Security measures:
m Application of international agreements and standards.
m Security audits with neighbouring countries.

Maritime transport and Motorways of the Sea:

m Ratification and implementation of international standards and conventions (IMO).

m Harmonization of the practices and procedures of the Paris and Mediterranean
memorandums of understanding (MoUs) at the highest level of performance.

m Recognition of ships blacklisted by the different MoUs.

m Concentration of cargo flows, improvements of port infrastructure and services and
implementation of regular frequency of shipping services operating on future Motorways
of the Sea.

Rail transport and interoperability:
m Measures to render rail transport regulations more convergent.
m Introduction of rail-traffic management systems and standardized telematic applications.
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Road transport:

Measures to improve road safety that address:

Driver behaviour.

Vehicle safety.
Road-infrastructure safety audits.
Traffic-management systems.

Air transport:
m Convergence towards a single sky, following the European initiative.

4.2.2 The Blue Paper

The Blue Paper on Euro-Mediterranean Transport Policy also proposes implementing a broad set
of measures to facilitate transport in the Mediterranean. They focus on the institutional framework, goods
and passenger transport and transport safety, security and sustainability.

The following horizontal measures are of note:

Strengthening and modernizing the institutional dimensions of transport:

m Distinguishing between the administrations that set the policies and regulations and the
parties that manage and operate the transport industry.

m Increasing institutions’ financial and administrative freedom/capacity.

Enhancing coordination between all players, at both the national and regional levels.

m Reinforcing human resources through training programmes to strengthen the skills of
existing staff, in line with the current and future requirements.

Freight transport:

m Port reform, involving increased decentralization of management and enhanced
commercialization of services/private management.

m Prioritizing Motorways of the Sea projects by improving port efficiency, restructuring
public shipping companies and supporting private-sector participation in the shipping
business.

m Modernizing the road freight-transport industry by improving the licensing mechanisms
of the industry, promoting the transformation of individual owners-operators into
companies and harmonizing international road-transport regulations.

m Improving the competitiveness of the rail system by implementing fundamental structural
reforms (separating rail infrastructure from operations) and making carefully planned
investments (e.g. commercial and physical interoperability of the networks).

m Simplifying and harmonizing customs procedures, signing and implementing relevant
international agreements and developing the freight-forwarding industry.

m Optimizing and coordinating transport planning.

Implementing advanced transport logistics.

m Introducing IT systems, particularly EDI technology.
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Passenger travel (medium and long distance):

m Ensuring a fair and open aviation market.

m Establishing a Euro-Mediterranean common aviation area.

m Harmonizing air-traffic management and progressing towards achieving a single Euro-
Mediterranean sky.

m Optimizing the exploitation of airports (separating airport regulation from airport
management, promoting the decentralization of airport management and enhancing the
commercialization of airport services).

Transport safety and sustainability:

m Using safer ships; approximating maritime-transport legislation.

m Approximating national air-transport legislation with the regulations of the EU.

m Approximating the legislation governing international rail and road transport with the
regulations of the EU.

m Incorporating the sustainability culture into transport-infrastructure development, ensuring
that all measures are duly complied with.

m Harnessing the full potentials of Galileo.

4.2.3 The REG-MED thematic network

With broad, multidisciplinary participation and the involvement, among others, of public
administrations (Ministries of Transport and Customs), semi-public bodies (port and railway authorities),
academics and private operators (ship-owners, shipping agents, freight forwarders, transport companies,
stevedores, the banking and insurance industries, etc.), the REG-MED network has focused its attention
primarily on the three Maghreb countries, although people from other Mediterranean countries have also
participated in it, and many of the recommendations are applicable to the entire Mediterranean.

The convergence with international agreements and the EU regulatory framework

m Having a good knowledge of the main existing conventions and agreements.

m Involvement during the revision processes.

m Maghreb countries should be aware of the regulatory framework of the EU, not only
once the texts are in force, but also during the discussion phase.

The liberalization of international maritime transport services
m [t is recommended that the EU accompanies the Maghreb countries throughout this
liberalization process.

The facilitation of the passage through ports in the Maghreb
m The upgrade of the institutional level
o The processes of port reform and of liberalization and privatization of port services
within the Maghreb countries should continue.
m Promotion of PPP/SOFT? (Partenariat Public Privé en matiére de Simplification,
Organisation, Formation et Technologie)
o Port communities must develop tools and methods for the identification and evaluation
of existing bottlenecks in the passage of ships and goods through ports.
o The results of this evaluation will allow for the implementation of processes for
continuous improvement and to benchmark with other port communities.
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m The modernization of customs and its involvement in the port community
o Application of risk-management techniques and a posteriori controls.
o Implementation of the electronic concept of the one-stop office.
m To take advantage of the customs-transit regimes
o Bringing closer together the national and Community transit regimes and the feasibility
of implementing a common transit procedure between the EU and the Maghreb, which
would minimize the impact of the border controls.
m The application of information and communication technologies
o It is necessary to assure the legal support that allows for the dematerialization of
documents and information and to encourage the need and use of port-community
information systems.

Recommendations concerning inland transport

m Road transport

o Increase dialogue between the national administration and the private sector.

o Restructuring and professionalism of the sector, supported by a programme of
accompanying measures agreed upon with the administration.

o To advance in the formalization of a single bilateral agreement between each of the
Mediterranean Partner countries and the EU, instead of each Maghreb country signing
different agreements with each Member State.

m Railway transport

o To improve the conditions of intermodality between the rail and maritime modes of
transport.

o Consideration of the Maghreb as a single market for the transport of goods with an
integrated and interoperable railway network.

The improvement of the efficiency of door-to-door transport
m Evaluation of logistic platforms in the Maghreb.

m To develop a strong local professional sector (freight forwarders, freight integrators, etc.)
in the Maghreb.
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5. CONCLUSIONS

The result of eleven years of Euro-Mediterranean Partnership, specifically in the transport sector,
has been irregular progress in cooperation over time and in different geographic areas, with more
development in the Western than in the Eastern Mediterranean.

After the Barcelona Declaration, cooperation received an exceptional boost from all the players
involved, but this enthusiasm has dwindled over the years.

The result of eleven years of Euro-Mediterranean cooperation in transport is certainly modest. It has
been a long and difficult road, though in recent years the Euro-Mediterranean Transport Partnership
seems to have designed its own roadmap.

Specifically, the initiatives promoted within the Partnership, such as the Blue Paper, the High Level
Group and the proposal by the Transport Ministers at the Marrakech Conference to draft a Regional
Transport Action Plan have been the source of renewed hope and clarification for the future.

In this regard:

— With our sights set on 2010, which is getting so close, and the lessons learned during this
stage of the Partnership, we feel this is the time to give a strong impetus to cooperation in
the transport sector through a feasible, realistic and well-planned Regional Transport Action
Plan that is specific in terms of funding and time, and that leads the way to addressing the
failings detected in the transport system and taking full advantage of the potential offered by
the transport sector for closer regional integration in the Mediterranean.

— Although we feel the problems identified in the transport system are similar throughout the
Mediterranean and that the recommendations will not widely differ from one country to
another, we are convinced that these measures should focus on immediate realities that provide
for harmonizing the level of progress and the introduction of measures and recommendations.
The Action Plan should be drawn up for the whole of the Mediterranean, but the recent
progress achieved in terms of cooperation shows us that its application should be different
for the Western and Eastern Mediterranean.

— The Regional Action Plan should be implemented as soon as possible to begin giving the
Euro-Mediterranean Transport Partnership the physical visibility it needs and to fulfil the
expectations created by the 1995 Barcelona Declaration.

The future of Euro-Mediterranean cooperation in the transport sector calls for a shift from
thinking to facts and to taking specific action. Europe should be capable of making a financial effort
that matches its political discourse. And by that we do not merely mean development help, but
technical and institutional cooperation in the mutual interest.
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NOTES

1. €10 M for main EuroMed Transport Project; €5 M for the Infrastructure Project; and €5 M for
other projects.

2. The PPP/SOFT defines a work domain in which it is possible to set action strategies in order to
facilitate the fluidity of passage through ports by employing the method of cooperation at different
levels. The PPP/SOFT is a concept that encompasses the spirit of the port community and integrates
aspects concerning the simplification of the regulations, the organization of passage through the
port, professionalism at all levels and the implementation of information and communication
technologies. Even though the main agents concerned with the PPP/SOFT are those of the port
community, the PPP/SOFT also lays on cooperation at national and international levels.
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1. INTRODUCTION

Growth in the volume of world trade, which is at the heart of the process of globalisation, has, with
few exceptions, continued unabated for more than half a century. Trade is widely considered the engine
of economic growth: trade volume — measured usually as a ratio of exports plus imports to GDP - has
been found to be robustly correlated with economic growth in numerous academic studies'. Transport
infrastructure remains, however, the unsung hero of the globalisation-growth nexus. Without ports,
airports, roads and telecommunications there can be no world trade: economies will revert to autarkic
solutions. Yet, in spite of their obvious contribution to economic growth, investments in transport
infrastructure are rarely portrayed in a positive light by anyone outside transport ministries, not least by
the media. The same is to a large degree true of the academic literature on economic growth: there are
still very few analytical studies of the contribution of transport infrastructure, though there are some
recent and not so recent exceptions?.

Transport infrastructure — both its volume and quality — is arguably one of the main determinants
of trade costs, which are, in turn, a major determinant of the volume of world trade. In a recent survey
of trade costs, James Anderson and Eric van Wincoop (2004) provide a headline figure of 170% as an
estimate of the tax equivalent of “representative” trade costs for industrialised countries. This figure,
which includes all the costs of getting a product from the foreign producer to the domestic consumer,
comprises 21% transport costs, 44% trade-related barriers and 55% retail and wholesale distribution
costs. Anderson and van Wincoop also find that trade costs vary widely across product categories and that
for developing countries they are even larger, by a factor of two or more in some important categories.
The impact of trade costs on bilateral trade flows may, therefore, be much more important than the actual
cost of production®.

This paper examines the following three aspects of the relationship between globalisation and
infrastructure:

* The contribution that infrastructure makes to increasing international trade, through its influence
on transport costs, using analytical and empirical perspectives;

» The implications for domestic infrastructure policies emanating from empirical studies of the rate
of return to public infrastructure capital in various countries*;

* The international dimension of public infrastructure investments, emanating from international
spillovers.

» These three aspects are addressed in sections 2, 3 and 4 respectively. Section 5 provides some
concluding remarks.

17™ SYMPOSIUM — BENEFITING FROM GLOBALISATION — ISBN 978-92-821-0168-1 — © OECD/ITF 2008



254 . GLOBALISATION AND INFRASTRUCTURE NEEDS

2. INFRASTRUCTURE, TRANSPORT COSTS AND TRADE

Bougheas et al. (2000) put forward a model in which transport infrastructure promotes the growth
and sub-division of industry, capturing Adam Smith’s idea of the importance of waterways for industrial
development®. The key to understanding the full economic benefits of infrastructure is capturing its
influence on both the location of and the organisation of industry, both of which are dynamic processes.
A common mistake frequently made by cost-benefit approaches or transport economists when analysing
the benefits of an infrastructure investment project is to focus primarily on the static effects on existing
industries and to ignore or under-play the future dynamic benefits on the macroeconomy. These effects
include attracting new firms or new industries to the area and positive spillover effects emanating from
these industries, as well as increased specialisation within an industry, all of which are difficult to assess.
Bougheas et al. model the production of a final consumption good as a function of intermediate inputs
a la Romer (1987). The fixed costs of producing intermediate goods are assumed to depend inversely
on the resources devoted to infrastructure accumulation. Infrastructure is provided by the government and
is financed by a tax on final output; there is, therefore, a trade-off between final consumption and
infrastructure investment. Given, however, the positive effects of infrastructure on specialisation — the
engine of growth in Romer’s model — the relationship between long run economic growth and the tax rate
(or infrastructure investment) has an inverse U-shape, positive one, and a positive tax rate exists that
maximises final consumption.

It is also plausible to conjecture that transport infrastructure may also promote (intra-industry and
inter-industry) trade. Bougheas, Demetriades and Morgenroth (1999) — henceforth Bougheas et al. (1999)
— remains one of very few papers that provides a theoretical, as well as an empirical, analysis of this
relationship. Specifically, the paper examines the role of infrastructure in a simple Ricardian trade model
with transport costs. The transport technology — which is of the Samuelson ‘iceberg’ variety® - is extended
to embed an inverse relationship between the level of infrastructure and transport costs. The idea modelled
here is that infrastructure improves transportation conditions and it is, therefore, treated like a cost-
reducing technology. The accumulation of infrastructure is, however, costly. Infrastructure investment
takes away a resource that may be put into the production of final goods. The specification of the
infrastructure technology includes both fixed and variable components, and takes into account
geographical factors (‘distance’). To fix ideas, let L denote the total amount of input that the two countries
devote to infrastructure investment. Let D denote the ‘distance’ variable, which is a summary measure
of geographical disadvantage; countries with a high D need to devote a higher proportion of their input
endowment in order to reduce transport costs by a given amount relative to pairs of countries with a low
D. Let g be the fraction of the quantity shipped that arrives at its destination. Bougheas et al. (1999)
specify the following functional form for g.

G(ﬁfﬂ):{g for  AID =k }
gih DN Jar MD=zk

where k is a parameter designed to capture the lumpiness of infrastructure investment projects and
g is increasing in L/D at a decreasing rate. For example, connecting two coastal economies, like France
and the UK, by a channel tunnel or a bridge, would involve a large initial outlay — transport costs do not
begin to diminish until the tunnel or bridge is completed; hence the discontinuity captured by values of
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L/D below k. Once the tunnel or bridge has been constructed, i.e. for values of L/D above k, there can
be marginal improvements that result in a continuous reduction of transport cost, but this reduction is,
however, subject to diminishing returns.

The authors show that, depending on geography and initial endowments, equilibria with or without
infrastructure can be obtained. Equilibria without infrastructure occur when considering either two
geographically distant countries or two poor countries. In both cases the opportunity cost of infrastructure
investment, as measured by the loss of final output, is too high compared to the welfare benefit, so the
countries will choose not to invest in infrastructure. These findings reflect the lumpiness of infrastructure
investments. Thus, geographically disadvantaged and/or poor countries may find it sub-optimal to
develop their infrastructure altogether and, as a result, get stuck in a low-trade equilibrium.

The relationship between welfare and the level of infrastructure for poor or geographically
disadvantaged countries, predicted by Bougheas et al. (1999), is depicted in Figure 1. Because of the
large fixed costs, and the lumpiness of infrastructure investment, welfare is initially decreasing in
infrastructure investment. Only once a certain minimum level of infrastructure investment (kD) has been
exceeded, welfare begins to increase with the level of additional investment. Because of diminishing
returns in the cost-reducing technology and the trade-off between infrastructure investment and the
production of final goods, the relationship between welfare and infrastructure reaches a local maximum
above kD. However, at that local maximum welfare is below the level that accrues at a zero level of
investment — the latter corresponds to the global maximum. This case could reflect low initial
endowments (‘poor’ countries), which intuitively means that the trade off between final consumption
and infrastructure investment is a very steep one. These countries simply cannot afford to invest in
infrastructure because the lumpiness of the cost technology means that for them to be able to put in the
minimum investment required in order to obtain transport cost reductions, they would have to give up
too large a chunk of their final consumption. Alternatively, the situation depicted in Figure 1 could be
representative of a geographical disadvantage, i.e. very high value of D, which, in order to overcome too
large a chunk of the initial endowment has to be diverted into infrastructure formation.

On the other hand, for pairs of countries with large initial endowments (‘rich’ countries) or with
favourable geography (low values of D), positive investment in infrastructure is optimal. This is depicted
in Figure 2, which shows that the relationship between welfare and infrastructure investment attains a
global maximum at a level of investment that is above kD. For these pairs of countries, the model also
predicts a positive relationship between infrastructure investment and the volume of trade.

Bougheas et al. (1999) offer empirical evidence using an augmented gravity model and data from
European countries, which strongly supports this prediction of the theory. In their estimations, they use
two infrastructure variables, namely public capital and the length of the motorway network. The
estimated elasticities on the infrastructure indicators are not only positive and significant, they are also
quite large. For example, a 10% increase in the transport infrastructure indicator (in one of the two
trading countries) is found to increase bilateral trade by 1.8% - 4.6%, depending on the exact
specification.
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Figure 1. Infrastructure and welfare in poor or geographically disadvantaged countries
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Figure 2. Infrastructure and welfare in rich or geographically advantaged countries
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Nuno Limao and Anthony Venables (2001) examine the empirical relationship between
infrastructure, transport costs and trade, taking into account geographical factors. Their first set of results
is based on the costs of shipping a standard 40 foot container from Baltimore to 64 different destinations
in the world. The find that being landlocked raises costs by $4620, compared with a mean of $3450 for
non-landlocked countries. They also find that an extra 1000km by sea adds $190 to transport costs while
a similar increase in land distance adds $1380. Furthermore, they find that the increased transport costs
of landlocked countries are not solely attributable to the extra overland distance that must be travelled;
they suggest that landlocked countries may also face greater border delays and transport coordination
problems, as well as higher insurance costs and direct charges by the transit country. They also find that
own infrastructure explains 40% of the predicted transport cost of coastal economies, and 36% of the
transport cost of landlocked countries; for landlocked countries transit infrastructure explains 24% of

the cost.
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Limao and Venables (2001) also estimate a gravity model in order to assess the effects of
infrastructure on trade flows, using a data set for 1990 that includes 103 countries. Their results are
striking. They find that the infrastructure variables are significant at the 1% level and have very sizeable
effects on trade volumes. Moving from the median to the top 25" percentile in the distribution of
infrastructure raises trade volumes by 68%, which is equivalent to being 2005 km closer to trading
partners. Moving from the median to the bottom 25" percentile in the distribution of infrastructure
reduces trade volumes by 28%, which is equivalent to being 1627 km further away from other countries.
Further analysis of Sub-Saharan African (SSA) trade reveals that (poor) infrastructure accounts for nearly
half the transport cost penalty borne by intra-SSA trade. Additional empirical findings suggest that the
under-performance of SSA countries in terms of international trade (both within and outside the SSA
region), is explained by poor infrastructure and by a penalty on cross-continental trade in Africa.

3. DOMESTIC INFRASTRUCTURE POLICIES

There is a significant body of academic literature which either directly or indirectly suggests that
countries systematically under-invest in infrastructure’. Recently, for example, Demetriades and
Mamuneas (2000) find that the long-run net rates of return to public capital in twelve OECD economies
exceed those of private capital. One plausible answer to this puzzle - that is consistent with the findings
of Demetriades and Mamuneas, 2000 - is the asymmetry between political horizons and the timing of
costs and benefits of large infrastructure projects. To put it differently, politicians may have too short
horizons to invest in projects that will only result in costs during their period of office, while most of the
benefits will occur after that period. To illustrate this point, some of the key findings in Demetriades and
Mamuneas are reproduced in Table 1.

Table 1. Estimated net rates of return to public and private capital

Country Intermediate-run Long-run
Public Private Public Private

Australia 0.112 0.153 0.165 0.134
Belgium 0.183 0.130 0.237 0.125
Norway 0.121 0.136 0.172 0.134
Sweden 0.137 0.144 0.181 0.123
Finland 0.160 0.121 0.204 0.114
United States 0.106 0315 0.265 0.113
Canada 0.146 0.156 0.204 0.130
Japan 0.240 0.215 0.357 0.095
Germany 0.168 0.183 0.260 0.100
France 0.192 0.206 0.277 0.129
Italy 0.255 0.257 0354 0.153
United Kingdom  0.204 0.210 0.284 0.143

Source: Demetriades and Mamuneas (2000).
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It is important to note that these estimates are derived using an optimising framework in which the
private sector makes optimising (profit-maximising) decisions in relation to the stock of private capital
and employment, taking the stock of public capital as exogenous. Increases in the stock of public capital
are empirically found to increase both employment and private output and, subsequently, the private
capital stock, which takes time to adjust. Once the private capital stock adjusts in the second period (the
intermediate run), there will be subsequent adjustments in output and employment, which may trigger
subsequent adjustments in private capital. This process aims at capturing empirically the full dynamic
effects of public capital and explains why in the table above the net rate of return of public capital is much
higher in the long-run than in the intermediate run. The findings also suggest that if one were to
empirically assess whether there is under-investment in public capital just by looking at the comparison
between the net rates of return of public and private capital in the intermediate run, one would come to
the conclusion that this is the exception rather than the norm. Only Belgium and, to a lesser extent,
Finland exhibit rates of return to public capital that are visibly higher than that of private capital in the
intermediate run. When looking at the long-run rates of return, however, a very different picture emerges:
public capital has a much higher net rate of return than public capital, suggesting under-investment in
public capital. In several cases the public rate of return exceeds the private one by a factor of two (e.g.
Belgium, Germany, US and UK), or even three (Japan).

Looking at the same results from the point of view of politicians, it is clear that the economic benefits
from investments in public capital may be felt well after the end of their term of office, while their costs
may be upfront. Even in those cases where such investments are financed through bond issues or loans,
the concomitant squeeze in public finances may crowd out other expenditure with more immediate
political benefits®. Financing large infrastructure projects through borrowing may also have undesirable
implications for interest rates in the short-to-medium run, which influence the re-election prospects of
incumbent governments. Thus, it is not difficult to explain why politicians may shy away from large
public investment projects, particularly from those with long gestation periods. It is also easy to see how
government mandarins can justify such preferences by focussing on the short-run or medium-run rates
of return, which, are much closer to those obtained by cost-benefit analyses which typically fail to take
into account the dynamic benefits that accrue from large public investment projects in the long-run.

4. INTERNATIONAL POLICY ASPECTS

The work presented in Section 2 highlights an alternative mechanism that may explain why countries
may choose to under-invest in public capital. Specifically, transport costs for landlocked countries include
a component that depends on the infrastructure of transit countries. In international trade this is quite
common — the trading countries frequently have to rely on the infrastructure of a third country in order
to trade. Thus, investments in infrastructure by one country will benefit not only itself but also other
countries, which may not even be trading partners of the country that invests. This section illustrates the
analytical and empirical importance of these international infrastructure spillovers, utilisng relevant
academic literature. Specifically, it follows the work of Bougheas, Demetriades and Morgenroth (2003)
which analyses a bilateral trade setting in which it is assumed that each country’s social planner behaves
strategically®.
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4.1. Theoretical analysis

Following Bougheas et al. (2003), let us assume that the “home” country is denoted by H and the
“foreign” country (). Each country produces only one good: H produces good / and F produces f. The
agents of each country derive utility from consumption of both goods, hence there is trade. Each country
is endowed with a capital good. Let z,, and z,. denote the endowment of / and F, respectively. Each unit
of the capital good can produce one unit of the domestic good. The endowments can also be used for the
development of infrastructure which reduces transport costs which, in turn, influence domestic and
international trade. Following Samuelson’s “iceberg” model, it is assumed that only a fraction of the
goods shipped arrive at their final destination. Let g denote the fraction of exports consumed. It is further
assumed that the consumption of domestically produced goods is also subject to transport costs. Let g,
and g, denote the corresponding fractions. Notice that while domestic transport costs are country specific,
international transport costs are common. Transport costs are assumed to depend on the quality of public
infrastructure. Without continuous improvement through additional investment, the existing stock of
public infrastructure, i.e. road networks, telecommunications etc. will deteriorate and consequently
transport costs will be high. Let z,; and z,; denote the investment in infrastructure of / a